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S/09 TI�IE ffiiiiGI�ITY ffiiiiCRO 
MC6809 PROCESSOR- 20-BIT ADDRESS BUS 
DIRECTLY ADDRESSES UP TO 768K OF RAM 

Performance and capab i l it ies never before poss ib le are now 
ava i lab le to you in the SWTPC S/09 . Computer System .The 
S/09 uses the Motoro la MC6809 processor, the most 
powerfu l 8 -bit general pu rpose MPU ava i lab le .  It features 
more addressing modes than other 8-bit MPU's and an 
optim ized consistent instruction set enhanced by powerfu I 
1 6-bit i nstructions. Th is, p lus 24 index ing submodes, 
promote the use of modern program ming techniques l ike 
posit ion independent code, re -entrancy and recu rsion. 

The 20-b it  add ress bus makes poss ib le  d i rect addressing of 
up  to 768K of memory w ithout any slow or clumsy pro
cesses such as bank switching. RAM memory is designed 
with ind ependent control and array cards for econom ical 
expansion of memory. The DMA and the processor boards 
can access memory independent ly  for different tasks. 

Multi user capab i l ity is "bu i lt - in". No add i tiona l  hardware 
is req u ired to operate add it ional term inals. A dynamic 
memory management system can al locate ava i lab le RAM in 
as sma l l  as 4K b locks to the various users or  tasks. 

The dual-b us motherboard d esign used in the S/09 makes 
adding 1 /0 ports to the system qu ick and econom ica l .  1/0 
address decod ing for a l l  1/0 s lots is supp l ied w ith the sys· 
tem. A l l  ser ial 1 /0 cards may be qu ickly program med to run 
at  standard baud rates f rom 1 1 0 to 38 ,400 . 

Both multi user and multitasking/ mu ltiuser operati ng sys· 
terns are ava i lab le for the S/09. BAS IC ,  PASCAL and an 
Assembler are im med iate ly avai lable. Ed itor and Debug 
programs are a lso avai lable for use in system development. 

S/09 c omplete as shown with 128K bytes of RAM memory, one parallel and two serial 1/0 ports . . . $2,995.00 

128K memory expansion card . . . . . .. . . . . .. . . . . . ..... . . . ... . ........ . . . . . . . . .  $1,995 .00 

Circle 356 on i nquiry card. 

SOUTHWEST TECHNICAL PRODUCTS CO R PO R AT I ON 
219 W. RH APSODY 
SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Low-cost hard disk computers are here 
11 m eg a bytes of h a rd d i s k  a n d  64 k i l o bytes of fast RAM i n  a 

ZSOA co mputer  for u n d e r  $10K. Two fl oppy d r ives, too. 
Natu r a l l y, i t's from C ro m e mco. 

It's a reality. In Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price-11 megabytes unfor
matted. 

You get speed-both in the 4 MHz 
ZBOA microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 

EXPANDABILITY. 
You get expandability, too. The 

high-speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a full 12-slot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 
With the Z-2H you also get the 

broadest software support in the 

microcomputer field. Software Cro
memco is known for. Software like 
this: 

• Extended BASIC 
e FORTRAN IV 
• RATFOR (RATional FORtran) 
• COBOL 
• ZBO Macro Assembler 
• Word Processing System 
• Data Base Management 

with more coming all the time. 

SMALL, RUGGED, RELIABLE 
With all its features the new Z-2H, 

including its hard disk drive, is still 
housed in just one small cabinet. 

Hard d isk drive at lower left can be inter
changed just by s l id ing out and disconnecting 

plug. Seven free card slots are available.  
Z-2H includes printer interface card. 

Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability. Of course, there's Cro
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+18 V, and 15A @ -18V) for cir
cuitry you'll sooner or later want to 
plug into those free card slots. 

CALL NOW 
With its high performance and low 

price you KNOW this new Z-2H is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 
see it. Many dealers will be showing 
the Z-2H soon-and you'll want to 
be there when they do. 

PRESENT CROMEMCO USERS 
We've kept you in mind, too. Ask 
about the new Model HOD Disk 
Drive which can combine with your 
present Cromemco computer to give 
you up to 2 2  megabytes of disk 
storage. 

C i rcle 80 on i nquiry card. 

[3 Cronaenaeo 
i n c o r p o r a t e d  

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Completely Buffered 
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The single card computer 
with the features 

that help you in real life 
COMPLETE COMPUTER 

In this advanced card you get a pro
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 

. be programmed by our new 32K BYTE
SAVER® PROM card). There's also 1 K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud- software 
programmable. 

Other features include 24 bits of bi
directional parallel l/0 and five on
board programmable timers. 

Add to that vectored interrupts. 

ENORMOUS EXPANDABILITY 

Besides all these features the Cro
memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and 1/0 interface cards. Cards with fea
tures such as relay interface, analog 
interface, graphics interface, opto
isolator input, and A/ D and D/ A con
version. RAM and ROM cards, too. 

Card Cage 32K BYTESAVER PROM card 

i n c o r p o r a t e d  
S pecialists in computers and peripherals 

EASY TO USE 

Another convenience that makes the 
Model SCC computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac
cess 1/0 ports and memory locations
and call machine language subroutines. 

Finally, to simplify things to the ulti
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 

AVAILABLE NOW /LOW PRICE 

The Cromemco Model SCC is avail
able now at a low price of only $450 
factory assembled ($395 kit). 

So act today. Get this high-capability 
computer working for you right away. 

C3 Cromemeo 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Ia This �YTE 
About the Cover 

This month 's cover theme 
is provided by an article on 
using one's personal com
puter for personal genealogy 
tasks, "Genealogy" by Tina 
Mion. Taking off on this 
theme, autumn colors, and 
the day of the great pumpkin 
at the end of October, artist 
Tina Mion has created an 
autumnal tree with some 
ghostly leaves reflecting a 
h is tory of science  a n d  
technology. 

IIIIIIIJIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIII 

Putting you in touch with 
yourself and improving family 
relationships are just two of the 
rewards of Tracing Your Own 
Roots. The microcomputer is a 
perfect companion in the search 
for ancestors. Stan W Merrill 
introduces some simple ways to 
compile your genealogy, and 
provides a BASIC program to 
involve your computer in the 
quest. Page 22 

Since your computer is using 
precious (and often high priced) 
electricity, it seems only right 
that it should help analyze your 
electric bill. Karen S Wolfe has 
developed a program called 
Power, and tells us how Power 
Helps Analyze Electric Bills. 

Page 48 

There are a variety of output 
devices which could be added 
to your computer system. One 

Publishers Drafting 

such device is an LED display. 
Steve Ciarcia discusses several 
methods of interfacing an LED 
display to a computer, and 
culminates his discussion with a 
Self-Refreshing LED Graphics 
Display. Page 58 

Disks provide much more 
convenient storage than tape. 
When write errors occur, 
however, they can also be much 
more catastrophic. Alfred S 
Baker provides a brief descrip
tion of the two main data file 
organizations used on floppy 
disks, and also describes a 
major problem that can occur 
when using one of them. Don"t 
give up hope. A program is 
provided which will aid you 
when Picking Up the Pieces. 

Page 76 

At some time almost every 
programmer has wanted to 
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write a program containing 
variables whose values are 
strings. Dr W Douglas Maurer 
explores two techniques for im
plementing this task in 
Variables Whose Values Are 
Strings. Page 90 

Jefferson H Harman describes 
how IBM Compatible Disk 
Drives should perform. Not all 
manufacturers who say that 
they are IBM compatible mean 
fully compatible. 

Page 100 

The talking computer is now 
within the grasp of personal 
computer users. Tim 
Gargagliano and Kathryn Fons 
discuss the Votrax voice syn
thesizer that is available for the 
Radio Shack TRS-80 in The 
TRS-80 Speaks: Using BASIC to 
Drive a Speech Synthesizer. 

Page 113 

The Intel 8255 programmable 
peripheral interface is a large 
scale integration part that 
makes interface designing easy. 
David L Condra gives advice on 
the procedure and includes a 
design in Interfacing the S-100 
Bus With the Intel 8255. 

Page 124 

Using a principle invented 
years ago, simulated three
dimensional graphics may be 
produced on a personal com
puter equipped with a plotter or 
similar device. William T 
Powers explains the method in 
The XYZ Phenomenon. 

Page 140 

In Curve Fitting With Your 
Computer, Fred R Ruckdeschel 
describes a simplified method 
for obtaining a reasonably 
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accurate equation as a ""best fit'" 
to a collection of data points. 

Page 150 

When working with time
critical or memory-critical pro
grams, optimization techniques 
are often employed. James 
Lewis discusses some of these in 
his article on Low-level Pro
gram Optimization: Some Illu
strative Cases. 

Page 168 

What is the "Conservation of 
Agony?" It is one of the rules of 
personal computing proposed 
by Dr T G Lewis in his thought 
provoking article, Some Laws 
of Personal Computing. Read it 
and find out why Dr Lewis sug
gests that "software should be 
shared, but hardware should be 
replicated." 

Page 186 

Loring C White describes a 
real-time Space Game which re
quires you to maneuver a ship 
within gun sights and then 
destroy the enemy. 

Page 196 

Hashing is a common method 
of handling lists, widely used in 
assemblers and compilers for 
handling the symbol table. In 
this issue Don Kinzer discusses 
an Easy to Use Hashing Func
tion for the 6800 micropro-
cessor. Page 200 

Many companies are offering 
blank S-100 compatible com
puter boards. Dan S Parker 
describes the substantial savings 
that can be achieved by popu
lating these boards and fol
lowing some simple guidelines 
in Budget Building on a Bare 
Board. Page 206 
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WHY CUT? WHY STRIP?WHY SLIT? 
WHY NOT. .. 

WIRE 
WRAPPING 
TOOL 

eAWG30Wire 
• .025" Square Posts 

• Daisy Chain or Point 'Ib Point . 

traditional Wire-Wrapping 

JUST WRAP Wire-Wrapping 

ST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE 
COLOR PART NO. U.S. LIST PRICE 

BLUE JW·1·B $14.95 
WHITE JW·1·W 14.95 

YELLOW JW·1·Y 14.9.5 
RED ·1·R 14.95 

REPLACEMENT ROLL OF WIRE 50 FT. 
BLUE R-JW·B $ 2.98 

WHITE R-JW·W 2.98 
YELLOW R-JW·Y 2.98 

RED R- · R 2.98 
JUST WRAP-UNWRAPPING TOOL 

JUW·1 $ 3.49 

• No Stripping or Slitting Required 
... JUST WRAP TM ... 

• Built In Cut Off 
• Easy Loading of Wire 

•·Available Wire Colors: 
Blue, White, Red & Yellow 

U.S.A.,FOREIGN 
PATENTS PENDING 
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Altos Computer Systems 
2378-B Walsh Avenue 
Santa Clara. CA 95050 

Apple Computer 
10260 Bandley Dr. 
Cupertino, CA 95014 

Digital Microsystems Inc. 
(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland, CA 94611 

lmsai Mfg. Corporation 
14860 Wicks Blvd. 
San Leandro. CA 94577 

Industrial Micro Systems 
633 West Katel\a, Suite L 
Orange, CA 92667 

North Star Computer 
254 7 9th Street 
Berkeley, CA 94710 

Percom Data 
318 Barnes 
Garland. TX 75042 

Polymorphic Systems 
460Ward Dr. 
Santa Barbara, CA 93111 

Problem Solver Systems 
20834 Lassen Street 
Chatsworth, CA 91311 

Processor Applications Limited 
2801 E. Valley View Avenue 

West Covina, CA 91792 

SO Sales 
3401 W. Kingsley 
Garland. TX 75040 

Smoke Signal Broadcasting 
6304 Yucca 
Hollywood. CA 90028 

Technico Inc. 
9130 Red Branch Road 
Columbia. MD 21045 

Texas Electronic Instruments 
5636 Etheridge 
Houston. TX 77087 

Thinker Toys 
1201 10th Street 
Berkeley, CA 94710 

Vista Computer Company 
2807 Oregon Court 
Torrance. CA 90503 
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Designing the Logic 
of the System -
Processor Board Design, 
Part 2: Will the Parts Fit on the Board? 

by Carl Helmers 

This month's editorial is the latest in a series begun last July describing a new 
homebrew 6809 personal computer system. The general backplane design was 
presented last month. This month we describe the processor board . Its ideal 
features would include: 

• 6809 processor (40 pins) and buffers for external signals . 
• 4 K bytes of 2708 read-only memory for systems software. 
• Interrupt flags for lines IO through I7 and peripheral interface adapter 

(PIA) port with its interrupt request (IRQ) output tied to the fast inter
rupt request (FIRQ) input of the processor. 

• If it fits, logic for a primary serial terminal port and connector. 

In order to find out whether this is a reasonable allocation of function for 
the 4.5 by 9.0 inch area of 1 card in the system, we must systematically 
estimate the parts required for each of these segments of the logic. The series of 
photographs 1a through 1d show how integrated circuit sockets are used as 
markers in the layout of the board space requirements . Each socket has a 
sticky paper label attached which is marked with its assigned number. Place
ment of the socket on an unused prototyping board can be done to help plan 
the layout. 

Processor Logic Requirements 
The processor alone occupies a 40-pin socket, which we will call IC1 since it 

is the most important part of the whole computer. In addition, the discrete 
components of the clock crystal's parallel-resonant circuit will conservatively 
require the space equivalent of 1 24-pin socket. The buffers required for the 
data bus are a pair of DM8833 tristate, bidirectional bus buffers. These are 
labeled IC2 and IC3. Three SN74367 tristate drivers provide the buffering for 
the 16 address lines. Two sections of 1 of the address buffer chips remain un
used. These circuits are labeled IC4 through IC6. Another SN74367, which 
will be labeled IC7, is required so that 3 of its 6 buffer sections can be used for 
the ENABLE, QENABLE, and RW signals of the backplane. These 7 socket 
positions plus the 1 24-pin dummy for the clock crystal and related discretes 
are shown in position for layout purposes in photo 1a.  

In order to provide a uniform connection to the backplane bus, every major 
segment of the system will be isolated by a set of bus buffers, such as the 
DM8833 parts which are included in the processor section . For the remainder 
of the logic on the processor board which will interface to the data bus, a pair 
of DM8833 parts labeled IC8 and IC9 will suffice to define a local bus exten
sion. This local bus extension will service the 2708 read-only memory, the 
peripheral interface adapter used for interrupt logic, and the asynchro-nous 
communications interface adapter (ACIA) used for the primary terminal of the 
system. 



Shugart invented the minifloppy in 1976. 
Today there ore more than 100.000 of the little drives 
in use. That's because users wont the affordable 
random access data storage of the minifloppy. 

Shugart pocks years of proven floppy 
drive technology into this tiny package. Up to 110 
kbytes of data storage. Fast random access of 
about one-half second. And high speed data trans
fer of 125 kbits per second. Plus sensible, 
maintenance-free features like write protect to 
prevent occidental data loss. on activity light to 
indicate when the drive is selected by your 
computer and o door interlock to protect your 
media from damage. 

Our proprietary read/write head provides 
maximum data interchange margins, and it is 

positioned precisely on the selected track by o 
patented spiral com actuator. The DC drive motor 
with integral tachometer assures accurate diskette 
rotation and low heat dissipation. A die cost 
aluminum bose plate provides o solid foundation 
for the drive. 

At Shugart, technology leadership is more 
than o slogan, it's o commitment. Get reliability 
and value when you invest your money for floppy 
disk storage. Ask for the standard of the industry. 
minifloppy. If it isn't Shugart. it isn't minifloppy. 

..A®shugart Associates 
435 Oakmead Parkway, Sunnyvale, California 94086 

TM minifloppy is registered trademark of Shugart Associates 
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Photo 1 :  By using a prototyping board as a matrix, it is easy to mark wire-wrap sockets with logical identification numbers and use 
them as markers in creating a layout of parts for the board. This series of photographs documents the discussion of the main parts of 
the central processor card of the new 6809 homebrew system. 

(a) The first segment of the layout is the processor itself and its crystal timing standard, data bus extension buffers, and address 
buffers. 

(b) The second segment of the layout adds 4 read-only memory circuits and 2 socket positions 
·
needed to decode and select the indi

vidual 1024 byte segments (10, 11 ,  12 and 13). 
(c) The third segment of the layout process adds a peripheral port (16) and logic associated with 8 interrupt flags. Miscellaneous 

logic at this stage includes decoding of the address of the parallel port. 
(d) Finally, the logic of the central processor card is completed with the addition of a communications adapter, 25, and associated 

decoding and buffer circuits. 

The next logic item to consider is the read-only 
memory bank. Four 2708 parts will be used to store up to 
4 K (4096) bytes total .  This memory bank will contain the 
resident systems software of the machine, including the 
fixed handlers for the 3 different classes of interrupts, the 
power on reset routines, etc. We will thus require 4 
24-pin sockets for these integrated circuits, IC10, ICll,  
IC12 and IC13. In addition to the requirements of the 
read-only memory parts, we also require logic to decode 
the high-order 6 bits of an address and the read signal. 
The read-only memory bank must overlap addresses 
FFFO to FFFF in order to provide the vector addresses for 
interrupts. Thus decoding logic should be provided to 
place this 4 K segment of memory at the upper end of the 
memory address space of the 6809, locations FOOO to 
FFFF. Decoding the high-order 4 bits of addressing can be 
done with one half of a 7420 integrated circuit ,  IC14. The 
active-low output of this 7420, along with the RW signal 
and the next 2 address bits (All and AlO) can then be 
decoded by a single 7442 integrated circuit, IC15, to pro
duce a 1 of 4 selection for the active-low chip select lines 
of the 2708 read-only memory parts. Photo lb shows the 
tentative layout of the board with the addition of the 
read-only memory parts and the local bus extension buf
fers. 

The handling of interrupts in this processor will be pro
vided by use of a single 6821 peripheral interface adapter 
which will be used to read a bank of 8 set-reset flip-flops 
found in a pair of SN74279 integrated circuits. The 6821 
called IC16 will require address decoding for its location 
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in memory address space. This leads to the problem of 
allocating address space within the whole system, for the 
parts needed to decode an address differ depending upon 
what address is chosen. 

So far, the only address commitment we have made is 
the placement of the read-only memory segment at ad
dresses FOOO to FFFF so that it overlaps the hardware 
requirements of interrupt vectors at FFFO to FFFF. Let us 
build an address space allocation which takes into ac
count some of the future expansion possibilities: 

EOOO-- > FFFF read-only memory (upper 4 K imple
mented initially). 
DOOO-- > DFFF l/0 (input/output) and peripheral ad
dresses (sparsely populated). 
0000--> CFFF 52 K main memory space (lower 16 K 
implemented initially) . 

The decision to allocate 8 K bytes for read-only 
memory space is a conservative one which allows for the 
addition of up to 4 more 2708 sockets on another board. 
The 4096 byte address space reserved for l/0 will be 
more than adequate. The balance of the 64 K address 
space is left to the main memory. 

Within the l/0 address space of DOOO to DFFF, let us 
arbitrarily decide that all parallel l/0 will be via peri
pheral interface adapters, and that these parts will be 
located at address DOOO and continuing through DOFF. 
Since each 6821 requires 4 address locations for its inter
face, this gives a maximum of 64 such parallel ports in the 
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system . At the same time, thinking ahead, let us allocate 
6850 asynchronous communications adapters to address 
locations D100 through DlFF. This reserves 128 logical 
slots for potential 6850 parts - again far in excess of 
what will actually be implemented. The main reason for 
making these allocations start at even hexadecimal digit 
boundaries (DO and D1 in the high-order) is to simplify 
interpretation of machine code and references to ad
dresses in the hand-assembled systems software to be 
created later. We could just as easily have compressed the 
allocations into a contiguous segment of address space 
without holes . 

After this detour into address space allocation, we can 
return to the problem of estimating the parts needed to 
decode the 6821 peripheral interface adpater used for the 
interrupt flag input. First, we note that the decoding of 
the DOxx and D1xx addresses for the 2 peripherals on this 
board will share common logic for 7 bits of high-order 
information.  These 7 bits include 3 which must be logical 
1 and 4 which must be logical 0. Two 8-input 7430 
NAND gates, IC17 and IC18, will be used to form the 
high-order decoding logic, with 1 7404 hex-inverter 
package (IC19) used to invert the 4 bits which must be 
logical 0 .  An additional 7404 section will be required for 
the DO decode to invert bit line A8. The outputs of the 2 
7430 parts are active-low selections of high-order ad
dresses DOxx and D1xx . 

Returning to the 6821 part, IC16, let us allocate its 
detail addresses as DOOO to D003 . The 2 register select 
inputs of the circuit will get connected to the low-order 

comput•r mart of n•w J•rs•y 

Computer Mart of Hew Jersey 
501 Route 27 

Iselin, H.J. 06630 
(201) 263-0600 

HOURS, 
Open at 10 am, 

Tuesday through Saturday 

the 
microcomputer 
people® 
THE VITAL 
INGREDIENT: 
EXPEI\TISE 
Before you buy your new 
microcomputer, chances ore 
you hove a lot of questions. 
Important questions that 
could mean the difference 
between a working system 
and a wasted system. The 
vital Ingredient Is expertise. 
The microcomputer people at 
Computer Mort ore expert at 
answering your questions 
and helping you put together 
the best system for your 
application. Whether It's for 
business, the home, or the 
laboratory, come see the 
experts at Computer Mort 
of New Jersey. We hove the 
vital Ingredient. 
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address lines, AO and A1 . We need to verify that all bits, 
A7 through A2, are 0 when these addresses are selected : 
to do this, logic of another 7404 inverter IC20 and a 7430 
8-input NAND gate IC21 is required. The final result is 
the definition of 1 chip select input to the 6821 from the 
high-order address selection of DO and a second chip 
select input from the low-order address selection from 
IC21. 

With its addresses decoded, the 6821 now talks to the 
bus extension of the system, but we have one more item 
to consider: the 74279 interrupt flag chips and pull-up 
resistors . We will assign the numbers IC22 and IC23 to 
the flag registers, and assign the number IC24 to a 16-pin 
socket which will be used to hold 8 resistors which tie the 
8 interrupt lines (IO-I7) up to +5 V when no input is pre
sent. Photo 1c shows a layout of the board after all the 
sockets connected with the interrupt peripheral interface 
adapter have been added, IC16 through IC24. 

The one remaining device to consider is the addition of 
a 6850 asynchronous communications interface adapter 
which we will call IC25 . This will be the terminal port 
through which initialization information will be sent in 
an American Standard Code for Information Interchange 
(ASCII) encoded form from the primary computer and 
mass storage device of the multiple processor system. In 
separate tests of the 6809 system ,  this port tan be driven 
by a terminal, since the initialization sequences will use 
standard ASCII characters as opposed to a more compact 
binary form . 

The address decoding for this port was begun in earlier 
considerations .  We have a line decoding the D1 address 
of serial ports in the high-order, an output of IC18. With 
an asynchronous communications interface adapter, we 
have to decode 7 out of 8 low-order bits in order to assign 
the necessary 2 addresses. Using addresses D100 and 
D101 for this port, we need a single 7430 8-input NAND 
gate IC26 for the low-order selection . The inverted states 
of address bits A2 through A7 are shared with the 
decoding of the 6821 part discussed earlier, and inversion 
of the A1 bit can use a spare section from either the 7420 
IC14 or one of the hex-inverter packages. 

Also required for the serial interface is some form of a 
socket header for a D connector attached to a cable and 
level conversion integrated circuits. Thus IC27 which is 
an MC1488 and IC28 which is an MC1489 provide our 
level conversion . IC29 is a socket devoted to attachment 
of the cable to the D connector . By popping off the plastic 
cover on a wire-wrap socket, such as IC29, it is possible 
to insert a small (#20 gauge) stranded wire into the con
tacts of the socket. This wire can then be carefully 
soldered so that no bridges to the next pin occur, or every 
other pin can be assigned to this 1/0 function where only 
a subset of the 14 or 16 pins is necessary. Photo 2 illus
trates this point of fabrication by way of an example. 

There is one minor detail which still remains with 
respect to the communications interface: we need a clock 
which can supply a frequency of 16 times the data rate of 
19,200 bps, or 307 .2 kHz. It turns out that given a 5 MHz 
central processor clock source, we come very close to the 
desired data rate by simply dividing by 16 to get 312.50 
kHz. The error in this frequency is 1 .  7 % ,  with respect to 
the proper clock of 307.20. Will this work? Yes, for the 

Text co11finued on page 14 



lollillli 11111111 I I I II I Ill 

Computer 

WH27 Dual Floppy Disk System 
$2595 suggested list 

WH11A 16-bit Computer 
$1895 suggested list 

$2295 suggested list 

You get flexible computer systems designed, built and tested to 
serve you in many ways- priced to pay for themselves quickly. 
Choose from 8-bit or 16-bit power, then add the peripherals 
to configure the system that best fits your needs. You get flexi
bility, expandability, reliability. 

The WH89 Ail-In-One Computer includes two Z80 microproc
essors, 51/4" floppy, high-resolution CRT terminal, professional 
keyboard and 16K RAM (expandable to 48K)- all in one com
pact unit. It's a complete, balanced system ideal for word proc
essing or any small business need. 
The powerful 16-bit WH11A Computer (DEC® PDP 11/03 com
patible) is designed around the DEC KD11-HA CPU and ac
commodates up to 64K bytes of memory. Add the WH27 Dual 
8" Floppy (DEC RX01 compatible) for vast storage capacity and 
immediate access to p·rograms and data. For video output, add 
the WH19 Smart Terminal with professional keyboard, direct 
cursor addressing and eight user programmable keys. The 
WH19 is compatible with the DECVT52 and ANSI I Escape Mode. 

The WH11A System is ideal for the complex problems of busi
ness and education. 

The WH11A Computer runs all systems and applications soft
ware written for the DEC PDP-11 /03 and that includes scores 
of practical programs for business, technical users and educa
tion. It also accepts the powerful DIBEX"' Operating System 
which is compatible with Dibol, and all Dibol-based software. 

The WH27's disk operating system was developed in conjunc
tion with DEC and supports BASIC, FORTRAN and Assembly 
Languages ... all available from Heath Data Systems Dealers. 

The disk operating system for the WH89 Ail-In-One Computer 
supports MICROSOFT"' BASIC, MICROSOFT"' FORTRAN and 
Assembly Languages. 

The people who build Heath Data Systems hardware stand be
hind it. Service is available from 55 locations throughout the 
U.S. and at many more locations in Canada and Europe. There's 
always someone nearby. Your investment is protected. 

Heath Data Systems are on display at your nearby Byte Shop, 
Computerland, Heathkit Electronic Center, Microage Dealer or 
other qualified computer store. 

They're available and they're generous. Call (616) 982·3361 for 
details. 

Heath Data Systems, Schlumberger Products Corporation 
Hilltop Road, St. joseph, Ml 49085 
DEC is a registered trademark of Digital Equipment Corporations. 

CP-171 
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When you setxour stanaards high, 

Pick 
A Daisy. 
Diablo invented the Daisy Wheel. 

Which is why today, more peote 

Bck one of over 100 dif ferent iablo 
aisy Wheels when they want print 

quality at its finest. 
So, the next time you want to 

setJour standards high, pick our daisy 
an you're sure to look your best. 

Diablo Systems 
XEROX 

Diablo"' and Xerox arc registl·rcd trademarks of 
XEROX CORPORATION. 
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(a) 

Photo 2: A good technique for in terfacing wire-wrap cards with the external world is to 
use a socket as a header. Here is an example of how a 14-pin socket has its top cap being 
popped off (a) . Then (b), it is possible to carefully insert small stranded wires which are 
firmly soldered in place and run the wires to the external device. After popping the top, 
it is possible to very carefully remove every other pin in order to space out the termin
ations and help eliminate the possibility of a solder bridge. Here we have taken a 14-pin 
socket and wired it with the following pin assignments for an RS-232C female D 
connector: 

id p i n s  

IC1 40 
IC2 1 6  
IC3 1 6  
IC4 1 6  
IC5 1 6  
IC6 1 6  
IC7 1 6  
IC8 1 6  
IC9 1 6  
IC1 0 24 
IC1 1 24 
IC1 2 24 
IC1 3 24 
IC1 4 1 4  
IC1 5 1 6  
IC1 6 40 
IC1 7 1 4  
IC1 8 1 4  
IC1 9 1 4  
IC20 1 4  
IC21 1 4  
IC22 1 6  
IC23 1 6  
IC24 1 6  
IC25 24 
IC26 1 4  
IC27 1 4  
IC28 1 4  
IC29 1 4  
IC30 1 4  

RS-232C p in  to  

1 <----------------·-------------------> 1 
2 <-·----------------------------------> 3 
3 <------------------------------------> 5 
4 <-------·-------.. ·----------------·-> 7 
5 <--------------------·---------·-----> 8 
7 < ------·-----------------------------> 1 0  

type comments 

6809 microprocessor 

Socket header p i n  

chassis g round 
output 
i nput 
request to send 
clear to send 
signal g round 

OM8833 tr istate bidi rect ional buffers 00-03 
OM8833 tristate bidi rect ional buffers 04-07 
74367 tr istate buffers AO-A6 
74367 tristate buffers A7-A 1 1  
74367 tristate buffers A 1 2-A 1 5  
74367 tristate buffers ENABLE,QENABLE ,RW 
OM8833 tristate bidirectional buffers 00- 03 local bus extension 
OM8833 tristate bidirectional buffers 04- 07 local bus extension 
2708 read-only memory, FOOO-F3FF 
2708 read-on ly memory, F400-F7FF 
2708 read-only memory, F800-FBFF 
2708 read-only memory, FCOO-FFFF 
7420 
7442 
6821 peripheral interface adpater, 0000-0003 interrupt port 
7430 high-order decode select for IC1 6 
7430 high-order decode select for IC25 
7404 
7404 
7430 low-order decode to IC1 6 
74279 interrupt flag latch, 10- 13  
74279 interrupt flag latch, 14- 17 
5 K ohm resistors for interrupt l ine pu l lups 
6850 asynchronous communications adapter ,  0 1 00-0 1 0 1  
7430 low-order decode for IC25 
MC1 488 TIL to RS-232C l ine drivers 
MC1 489 RS-232C to TIL l i ne  receivers 

1 4  pin socket' for RS-2:<?r :;able termination 
7473 divide by 4 for commun,�a.tions c lock rate 

Table 1: List of integrated circuits for new 6809. 
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Tinker, Tailor, Soldier, Sailor ... 
Doctor, Lawyer ... the Chieftain's here. 

No matter whether you're a serious 
hobbyist or a serious businessman, the 
Chieftain 6800 microcomputer with ca
pabilities that surpass the Z-80 is made 
for you. 

Sm oke Si g n a l ' s  qu a l i t y - p a c ke d  
Chie£tain I features two 5.25-inch mini
floppy drives and Chieftain II fea-
tures two 8-inch floppy drives. 

Bo t h  m i c r o c o m p u t e r s  
provide 32K static memory 
two serial I/0 ports, a 2 
MHz processor board, a 2K 
RAM monitor, a nine-slot 
motherboard with built
in baud rate generator 
and gold connectors fn 
h i g h  r e l i a b i l i t y .  Th e 
Chieftain's stylish leath
er-grained cabinet houses 
the above with its own 
cooling fan and regulated 
power supply. 

==...:_J--i- -

Ev ery C hieftain i s  complete with 
system software and is totally burned-in 
as well as tested to further insure high 
reliability. 

And it's expandable to 64K memory 
with up to  2 megabytes floppy d isk 
storage. 

So see your nearest Smoke Signal 
·. dealer, he'll be glad to show you how to 

get your wampum's worth. Systems 
start at $2,595. 

��------------------

D Send information on your Chieftain 
microcomputer 

D Send name of neares dealer 

Name __ �===-���--� 

Add ress __ ---:c?=-=:=:,:=------'=-------

Company �-=-;:7=.....:.:__ ____ _ 

city ------:--;-;::-;-:c.,:-:--==---=-=---

State/Zip ______ --=.:.:�...::..::.-

� SIDlE SIDNIL 
� BRDIDCISTIND 

31336 Via olinas. Westlake Village. 
California 91:361. (2113) 889-93'10 

Smoke Signal BroadcastiQg, 31336 Via Colinas, Westla'ke Village, CA 91361, (213) 889-9340 

Circle 328 on inqu i ry card. BYTE October 1979 13 



C i rc le 224 on i nqui ry card. 

Improve TRS-80 
performance 

with new DOS+ 
Enjoy the wizardry of your TRS-80 to its ful lest: maximize and 
expand all of i ts  magical capabil it ies with the new DOS+. Just look at 
the capabi l i t ies you can evoke. 

Modifications, corrections, and enhancements to Radio Shack's 
TRS DOS 2. 1 .  

• A Basic R E Ference comma·nd for variables and numbers. 
• A super-fast machine language R E N U M  program execu

table under BASIC. 
• A bui l t  in kevboard-debounce routine. 
• A pri nt  screen option under DOS or BASIC to your l ine printer. 

Simply press JKL keys. 
• New copy commands for backup, allows you to copy from drive 

to drive keepi ng the same filespec. 
• Execution of DOS commands whi le i n  BASIC. 
• New BASIC scrol l ing and invocation commands and more. 
• Apparat's own SUPE RZAP, a Hex dump ut i l i ty to examine or 

or modify d isk or memory locations. 
• Modified E DITOR ASS E M B LE R  with Disk 1!0 and new cross 

reference feature. 
• A super-fast machine language DISASSEMBLER program. 
• A LOAD MODULE for transferring machine tapes to disk. 
• Faster disk access. 
• Level l  ROM relocated in Level l /  RAM. 
• The capabil i ty of storing and retrieving Level l programs on Disk. 
• An improved DISKDUMP program. 
• A DIRCHECK program to test a d i rectory & l ist/display the 

contents in  alprabetical order with extensions. 

You don't have to pull  a rabbit out  of a hat . . .  Send $99 for I he 
Apparat/MTI New DOS+ (on diskette). See al l  the magic unfold 
before your eyes. 

I NTRODUCTORY SPECIAL 
NEW DOS+ and the very Best of Apparat's disk ut i l i ty programs 
S99.00(a $250.00 value). 40-Track Version $1 1 0.00. 

To order your diskette of tricks, write or call  one of our  dealers. 

MICROCOMPlJrER 
TECHNOLOGY 
INCORPORATED 

2080 South Grand Ave. 
Santa Ana. CA 92705 

( 7 1 4) 979·9923 

1!6000 E .  Evans Ave . .  Bldg. 2 
Denver. CO 80222 
(303) 758·7275 

pporot. I nc 
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Text continued from page 10: 

total time of 1 character, the error in the last bit sent is 
what counts. A character is a sequence of 11 bit times; 1 
bit has a width of 1111th or 9.1 % of the total time in
volved. The worst case of the last stop bit in the 11 bit se
quence (start bit, 8 data bits, 2 stop bits) will have the full 
timing error of 1 . 7 %  of the total period for 1 character. 
We could probably get away with as much as a 5% to 6 %  
error in the frequency of the data rate clocks. 

Thus by providing a 2-bit divider in the form of a 7473 
circuit IC30, we get the clock needed for the communica
tions circuit from the crystal controlled 1 .25 MHz 
ENABLE output of the processor. It turns out that the 
serendipity of the 5 MHz junk box crystals really worked 
in planning this system . If it is necessary to use a 4 MHz 
crystal for the system because the 6809 will not run 25 % 
faster than its specification then use of a divisor of 13 in
stead of 16 produces a data rate of 307 .7  kHz which is 
only 0 .2% off the desired 307.2 kHz rate. In this case of a 
4 MHz source, a 74193 would be used instead of a 7473 
for IC30, and input to the 74193 would be taken from the 
tank circuit through a relatively high-impedance buffer. 

This completes the preliminary consideration of the 
central processor card design . As can be seen in photo 1d, 
the 30 integrated circuits sockets required for this central 
processor design fit the space available on the proto
typing card with room to spare. Table 1 summarizes the 
integrated circuit and socket list as it stands now. This 
verbal discussion ahead of drawing a diagram of the cir
cuit is an experiment. In past designs, I have jumped right 
in to the drawing of a logic diagram.  The actual circuit 
diagram has not been drawn as of this writing (June 18 
1979), and 1 or 2 integrated circuits may be necessary to 
provide an additional random logic gate or inverter 
beyond those anticipated in this discussion. 

In the next installment of this series on building a 
homebrew general purpose computer for use as a com
munications controller, we shall start with a verification 
of these design considerations as an actual diagram, then 
proceed to discuss construction and testing of this first 
card in the system . As emphasized in the earlier com
ments in this series, the timing of the publication of these 
notes depends upon the amount of spare time I have 
available to devote to this activity. The intent of this 
series is to show our readers how simple it is to assemble 
homebrew systems out of standard parts, using design 
information which is available in various publications 
put out by semiconductor manufacturers. • 

Articles Policy 
BYTE is continually seeking quality manuscripts written by indi

viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful to 
our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22. 8  em), self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 

per magazine page, based on technical quality and suita�ility for 
BYTE's readership. Each month, the authors of the two leading 
articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of $100 and $50. Unso
licited materials should be accompanied by full name and address, 
as well as return postage. 

· 
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� CC[R1U 
SENSATI O N !  

You have been rea d i n g  about our astoundi ng 
Pascal M I CROENGINE'"'  CPU that executes 
Pascal 13x faster than an LSI-11 and 3x 
taster than a PDP11-34. Your orders show 
it !  That is o u r  Model X-90. 

Now meet another sensation in our X-pert 
Systems'w configuratio n. CRT Model X-
920. 
·r,ademark Western Dtgtt!ll Corporat1on 

DISPLAY/EDIT TERMINAL 
Model X-920 

S968* - '  
5856*

(Wilhout 18 function keys) 

STANDARD FEATURES (partial list) 
• Microprocessor controlled 
• Serial RS232C and 20 ma current loop 
• 10 baud rates-75 to 19.200 
• 24 ltnes x 80 ci1aracters 
• 96 ASCI I  displayable characters 
• Upper and lower case 
• 12 x 1 0  character resolution 
• Dual intensity display 
• Clear ful l t n lensity data only 
• Programmable reverse video 
• Programmable underline 
• 105 keys with alpha lock 
• 14 key numeric pad with dec1rnal 
• 16 spec1al function keys 
• 8 ed11 function keys 
• 2 block transmission keys 
• Self test mode 
• Protect rnode 
• Block mode 
• 60 storable tabbing 
• I nsert/delete cllaracter a n d  l 1ne 
• Scrolling 
• Addressable cursor 
• A llost of otller features. including cursor controls 

and rernote cornmands sucll as clear to nulls. 
spaces. end of line.  end of screen: set h i . lo.zero 
inten si ty: set b l i n k: etc. 

• Optional screen pnnt & 2nd page mernory 

For our system or for yours. in commer�i a l : 
technical . educational or personal appl 1cat1ons. 
the Cqmputex X-920 is unmatched in its price 
class. 
Coming soon is our Model X-8000. This t1igh 

· performance 1 6-bit CPU. using the Z-8000. 
addresses 8M bytes of memory directly! 

All  features ol  the Hazeltine 1400 a n d  ADM-3A 
Plus: 128 ASC I I  cl1aracters . 

7 x 10 matrix . Reverse 
video . Print key 

St1ift lock . Transparent 
mode . . .  Backspace . 

Tabbing . .  I n tegrated 
numeric pad. 

$7 99* 
List price 5956* 

PERKIN-ELMER (Model 550) 

Off the shelf delivery now on the Model X-920 
and P-E Model 550. Same day shipping on all  
orders with certi fied cash payment.  Specify 
shi ppi ng and add 40 l b cost. Any d iffere�ce 
refunded. A S25 connecting cable free w1th 
every CRT ordered before December 1 : 
Customer satisfaction is guaranteed. Ful l  refund 
with the return of any product witf1in 10 days. 
Service contracts avai lable. Systems catalog S 1 .  
Pascal M I C R O E N G I NE'� owners manual S 1 9.95 
(pos1pa i d ) .  
· u M I T E O  TIME cash price. 10%downguarantees 
priority. I L residents add 5% sales tax. Master 
Charge and VISA accepted . 

(312)  684-3183 

qh��p�e�E!�t?\. 
5710 Drexel Avenue 
Chicago. 1 L 60637 

16 October 1979 © BYTE Publications Inc 

U LTRASO N I C TRA N S D U CERS 
LOCATED 

Just a short note to ask for a helping 
hand and to let you know that your 
articles in BYTE are read and enjoyed. 

In your article "Building a Computer 
Controlled Security System for Your 
Home"(March 1979 BYTE, pagelSO) you 
showed a circuit for generation and 
detection of ultrasonic signals. Would 
you be so kind as to note a company or 
two that I could contact for transducers? 
I have an application for ultrasonics and 
need a little help in knowing where to 
write. 

Thank you for your help, and again I 
enjoy your articles. 

Tom Yocom, WA1RTD 
21 Bayberry Rd 
Acton MA 01720 

Author Garcia Replies: 
The particular transducers used in the 

March article are from MASSA in 
Hingham MA, I obtained them through 
Bullet Electronics, POB 401244£ 
Garland, TX 75040, (214) 278-3553. I 
suggest calling them to determine price 
and availability. Since I usually purchase 
components in large quantities long 
before I actually need them for an arti
cle, I hesitate to quote a price and a 
definite source. The MASSA units had 
an output frequency of 23 kHz. 

LO N G  D I STANCE 
COM M U N I CAT I O N  

I saw your article i n  the May issue of 
BYTE ("Communicate on a Light Beam," 
page 32) and became very interested. I 
have an application which requires sen
ding data up to a kilometer at speeds 
from 2000 to 9600 characters per second 
(cps) .  Your descriptions of the fiber 
optic cable and the light-emitting diode 
(LED) transmission circuits seem to be 
ideal, if they are cost effective_ 

Could you give more details of the 
distances which the circuits can drive 
and the addresses of the suppliers of the 
fiber optic components? 

R H Fields 
1 Wythegate 
Riverside Rd 
Staines, Middlesex 
United Kingdom 

Author Garcia Replies: 
Realize, of course, that the circuits 

presented, while possibly usable in com
mercial applications, are presen ted more 
to introduce the reader to the concept of 
fiber optic communications than solve 
any particular application problem. 
Their usability in a 1 kilometer data link 
depends upon more than just the elec
tronic parameters of the circuit. The 
laser probably can drive such a length, 
but cable losses and mechanical/optical 
connections are going to be an impor
tant factor in any success. 

When you speak of 9600 cps that is 
approximately 100 k bits per second 
(bps) and is a reasonable transmission 
rate. However, response time of the 
receiver elt?ctronics is going to be much 
more critical than a 10  k bit rate. Given 
the length of cable as 1 kilometer, I 
would caution you that a certain inten
sity must be maintained at the ouput to 
achieve this response. 

Rather than try to reinvent the wheel 
or try to second-guess the technical 
people who really know the field, I 
think you would be better off purchas
ing a commercial system. The following 
is a list of American companies which 
deal in fiber optics. I am sure they will 
have a cost-effective solution for you: 

Corning G l as s  Works 
Telecommunications Dept 
Corning, NY 1 4830 
(607) 97 4-88 1 2  
Dupont Co 
Plastic Products a nd Resins Dept 
Wi lmington, DE 1 9898 
(302) 774-7850 
Fi beropt ic Cable Corp 
POB 1 492 
Framingham, MA 0 1 701  
(61 7) 875-5530 
Gal i leo Electro-Optics Co rp 
Gal i leo Park 
Sturbridge, MA 0 1 6 1 8 
(6 1 7) 347-9 1 9 1 
General Cable Corp 
500 W Putnam Ave 
Greenwich, CT 06830 
(203) 66 1 -01  00 
ITT 
Electro-Optical Products Div 
Roanoke, VA 2401 9 
(703) 563-0371 
Qu artz Prod u cts Corp 
688 Somerset St 
Plainf ie ld, NJ 0706 1 
(20 1 )  757-4545 
Times Fiber Commu nications I n c  
358 H a l l  Ave 
Wal l ingford CT 06492 
(203) 265-2361 
Valtec Corp 
Electro Fibe roptics D iv 
West Boylston, MA 01 583 
(6 1 7) 835-6083 

For further descriptive information on 
the use of fiber optics I suggest you refer 
to the January 5, 1978 issue of EON 
magazine and an article titled "Designer's 
Guide to Fiber Optics. " 

Text continued on page 18 



North Star Horizon-
COMPUTER WITH CLASS 
The North Star Horizon computer can b e  found everywhere 
computers are used: business, engineering, home - even the 
classroom. Low cost, performance, reliab i l ity and software 
availabi l ity are the obvious reasons for Horizon's popularity. 
But, when a college bookstore orders our BASIC manuals, 
we know we have done the job from A to Z. 
Don't take our word for it. Read what these instructors have to 
say about the North Star Horizon: 

"We bought a Horizon not only for its rel iabi l ity record, 
but also because the N orth Star diskette format is the industry 
standard for software exchange. The Horizon is the fi rst computer 
we have bought that came on-l ine as soon as we plugged it in, 
and it has been running ever since!" 

- Melvin Davidson, Western Washington University, 
Bel l ingham, Washi ngton 

"After I gave a V2 hour demonstration of the Horizon 
to our students, the sign-ups for next term's class in BASIC 
jumped from 1 8  to 72." 

- Harold Nay, Pleasant H i l l  HS, Pleasant H i l l, Cal iforn ia 

"With our Horizon we brought 1 30 kids from knowing 
nothing about computers to the point of writing their own Pascal 
programs. I also use it to keep track of over 900 student files, 
including a weekly u pdated report card and attendance figures." 

- Armando Picciotto, Kennedy HS, Richmond, Cal ifornia 

"The Horizon is the best computer I could find for my class. 
It has an almost unl im ited a mount of software to choose from. 
And the dual d iskette drives mean that we don't have to waste 
valuable classroom time loading programs, as with computers 
using cassette drives." 

- Gary Montante, Ygnacio Valley HS, Walnut Creek, Cal if. 

See the Horizon at your local North Star dealer. 

Circle 285 on i nq u i ry card. )4 
NorthSIOr � 
North Star Computers 
1440 Fourth Street 
Berkeley. Co 94710 
(415) 527-6950 TWX/TELEX 910-366-7001 



Text continued: 

Phone Company M aps . . .  

Apple II, uses "V & H" coordinates for 
72 border towns to sketch an outline 
map of the US. 

In reference to your article on map 
generation ("Computer Generated 
Maps," May 1979 BYTE, page 10) the 
telephone industry has gridded the US 
with a system of vertical and horizontal 
coordinators ("V & H"s).  A discrete set 
of four digit "V & H"s for virtually 
every city, town and village is listed 
Federal Communications Commission 
tariffs. 

Joseph P Garber 
36 Sutton Place 5 
New York NY 10022 

"V & H" coordinates offer a quick and 
simple way to plot maps of American 
locations. For example, the program 
listing, at right, written for an 

64KB MICROPROCESSOR 
MEM O RIES 

• S-1 00 · $750.00 

e LSI · $750.00 

CI-S100 64K x 8 

Cl- 1 103 32K X 1 6  

Cl-6800 64K X 8 

Cl-8080 64K X 8 

e S B C  80/1 0 · $750.00 

• 6800 . $750.00 

CI-S1 00 - 64K x 8 on a s ing le  board. 
P l u g s  d i rect ly i nto the I M SA I ,  M ITS, 
TDL, SOL and most other S- 1 00 Bus 
computers. N o  wait states even with 
Z80 at 4Mhz. Add ressable i n  4K i n 
c rements. Power req u i rement 6 watts. 
Price $750.00. 

Cl- 1 103 - 8K words to 32K words in a 
s i n g l e  option s l ot. Pl ugs d i rectly i nto 
LSI  1 1 ,  LSI 1 1 /2, H 1 1  & P D P  1 1 03. 
Add ressable in 2K increments up to 
1 28K.  8K X 1 6 $390.00. 32K X 16 $750.00 
q ty. one. 

Cl-6800 - 1 6K B  to 64KB o n  a s i n g l e  
board. P l ugs d i rectly i n t o  M otorola's 
EXORcisor and compat ib le  with the 
eval uat i o n  modules.  Addressa ble i n  
4 K  in crements u p  t o  64K. 1 6KB $390.00. 
64K B  $750.00. 

Cl-8080 - 1 6KB to 64KB on s i n g l e  
board. P lugs d i rect ly i nto I ntel's M D S 
800 and SBC 80/1 0. Add ressable i n  
4 K  in crements u p  t o  64K. 1 6KB $390.00. 
64KB $750.00 

Tested and bu rned- i n .  F u l l  year warranty. 

Chris/in Industries, Inc. 
C o m puter Produ cts D ivision 

31352 V i a  Col i nas o Westlake Vi l lage. CA 91361 o 21 3-991 -2254 
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5 BYTE CO N VERS I O N  

The " 5  Byte Hexadecimal t o  ASCII 
Converter" described by Ashwin L 
Doshi (June 1979 BYTE, page 208) will 
work on the 8080, but not on the 8085 
or Z80. As Doshi points out, the routine 
depends on the carry and the auxiliary 
carry being reset at the start of the 
routine. In practice, the conversion 
routine is preceded by an instruction 
ANI OFH to mask off the upper 4 bits 
so that only the remaining 4 bits of the 
byte to be converted are passed to the 
routine. In both the 8085 and the Z80, 
however, the logical AND instruction 
sets this flag. The well-known 6-byte 
routine functions properly on both the 
8085 and Z80. 

Robert G Durnal 
POB 68 
Junior WV 26275 

I N FO R M AT I O N  WANTE D  

I have a Heath microcomputer that I 
am using for market research . I am try
ing to locate a company where I can buy 
the weekly closing prices of the New 
York Stock Exchange and the Commo
dity exchanges on audio cassette. 

I hope one of your readers can help 
me. Thank you. 

Earl 0 Williams 
280 Henderson St Apt 7J 
Jersey City NJ 07302• 



- CHECK TH ESE F EATU R ES . . .  

• 80  or 1 20 eol u m ns (softwa re 
selectable) 

• Dou b l e  width pri nti ng 
• P la in  paper, pin feed 
• 1 25 CPS, 70 l i nes per m i n ute 
• 9 x 7 dot matrix 
• Vertical format u n i� 
• 96-character ASCI I  ( u pper a n d  

lower case) 
• Adj ustable forms width 
• Para lle l ,  seria l  (RS-232), and 

I E EE-488 i nterfaces ava i l ab l e  
How can w e  make such a claim when 
the Microtek Pri nter looks exactly l i ke 
t h e  o n e s  a d v e r t i s e d  b y  o t h e r  
manufacturers? We're glad you asked. 
We'd l ike to clear up the confusion.  

A large J apanese hardware man ufac
tu rer recently introd u ced a good, low 
cost print mechanism into the U .S. 
market. They also a n nou nced a fu l ly  
packaged printer usi ng this mechan ism 
to the OEM market. Then another 
company started to sel l  this  pri nter to 
hobby, home and smal l  business 
computer users. 
We took a long hard look at this pri nter 
and l i ked what we saw. The mechan ism 
was rel iable. The case was beautifu l ly  
designed. What we d i dn't care for was 
the 5 x 7 dot matrix format. We a lso 
bel ieved some form of condensed 
character set and a few other alterations 
in  software wou l d  be significant 
improvements. 

So we bought the mechanism and the 
case. But we designed our own logic 
board and wrote new software. The 
Microtek Printer. Looks the same as the 
others but rea l ly isn't. I t's better. I t's  one 
giant step ahead of its  com petit ion.  

Circle 209 on i nqui ry card. 

C H ECK TH I S  C HART . . .  
Microtek Anade:K Centron ics Centron ics Super Brain 

FEATU R ES MT-80 DP-8000 779-2 730-1 lP-80 
(Radio S hack (Radio S hack 

26-1 1 52) 26-1 1 54) 

Dot matrix 
format 9"'7 9x7 5x7 7x7 5x7 

Cha racters 
per l ine 80/120 80 80/1 32 80 80 

96 char ASC I I  
( u pper + Yes Yes N o  Yes Yes 

lower case) 

Throughput 70 lpm 84 1 p m  2 1  l pm 21 l pm 63 1 p m  
rate 

VFU Standard Standard N/A N/A Standard 

Bi-d irectional 
Yes Yes printing? No No Yes 

Bui lt- i n  
Yes No N o  No Yes 

self test? 

U n it price $750* $995 $1 ,350-1,559 $970-995 $985 

*Parallel Interface Comparison data from manufacturer's 
current (August '79) literature. 

N OW C H EC K  T H I S  C O U PO N  . . .  
r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 

D Send me more i nformation  

Name 

M I C ROTEK, l nc. ,7844 Convoy Court , San Diego, CA 921 1 1  
(714) 278-0633 

Add ress 

City Zip 
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New 1 .2 megabyte 
quad-density disk. $1 545. 

Now you can afford to put a 
mil l ion bytes of memory in your  
S-1 00 system .  

I ntroducing DISCUS 2+2™ 
full-size quad-density floppy disk 
system by Morrow. D ISCUS 2+2™ 
gives you 1 . 2 megabytes per disk
ette (600K bytes of double-density 
data per side) . And it's all address
able as easily as main memory with 
the system's exclusive BASIC-V™ 
virtual disk BASIC software. 

Best of al l ,  DISCUS 2+2™comes 
complete, assembled , and ready 
to run for just $1 545. I ncluded in the 
system price are an S-1 00 con
trol ler, factory-mounted ful l -size 
disk drive, a complete l ibrary of 
pre-interfaced software , even cables 
and connectors. 

But you don't have to get your  
fi rst mi l l ion in  one big megabyte. 
Morrow's DISCUS/2D™ sing le-side 
double-density floppy disk system 
gives you 600K per ful l-size diskette 
for just $1 1 49 ,  complete and 
assembled . And when you want to 
expand to a full megabyte, just plug 
in  a second d rive . . .  both the hard
ware and software are expandable. 

And if economy is a real concern , 
you can sti l l  get started on your 
mil l ion with Morrow's DISCUS I™ 
250K single-density disc system.  
It's delivered complete and 
assembled for just $995 . . .  and 
will accept up to 3 more d rives. 

All three Morrow disk systems 
meet the Proposed I EEE S-1 00 
standard and are compatible with 
2MHz, 4 M Hz and 5 MHz S-1 00 
systems. A dual-drive cabinet is 
available as an option with any 
density you choose. 

Why set your goals low and slow 
with a mini-floppy system? Get 
started on your fi rst mil l ion with a 
DISCUS™ ful l-size system by 
Morrow. See your local COf"!lputer 
shop. Or write Thinker Toys� 
5221 Central , Richmond, California 
94804. Or call ( 41 5) 524-21 01 , 
weekdays 1 0-5 (Pacific Time). Q Morrow Designs 

Th1nker ToysTM 



Tracing Your Own Roots 

Tracing your own roots satisfies an 
intangible craving that many people 
have - a craving to understand your 
place in a heritage that was developed 
by people who are perhaps more like 
yourself (at least genetically) than 
any other people on Earth. The pro
cess involves untangling puzzles that 
tax the most intelligent imagination. 
Relationships must be deciphered 
from other people's memories and 
from bits and pieces of written 
records that form a fragile and 
sometimes inadequate link between 
you and your ancestors. It is a natural 
application for a microcomputer. 

Doing Genealogy 
How does a person go about trac

ing his or her roots? There are several 
steps that make the process simpler. 
Some of these steps are enumerated in 
the following section . 

Step 1. The best place to start 
searching for your family is, of 
course, at home. You should jot 
down on paper or key into the com
puter all the things that you know (or 
think you know) about your 
ancestry, then look for family 
records, such as Bibles and cor-

About the Author 
Stan W Merrill is a partner in Computer 

Resource Associates, a Chicago based con
sulting firm which he recently helped found. 
Between times, he is writing his doctoral disser
tation in sociology at the University of 
Chicago. Genealogy is a traditional activity in 
his family, and some of his lines have been 
traced back several centuries. 
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Stan W Merrill 
Computer Resource Associates 

914 E 61st St 
Chicago IL 60637 

respondence. Frequently these will 
contain useful leads that make it 
easier to document facts later on. 
Next, contact family members : 
parents, siblings, the proverbial 
great-great-aunt, and anyone else 
who might possess a piece of family 
information . It is useful to quiz these 
relatives about parents, events, dates, 
and places, beginning with those peo
ple who are closest to you in time, 
and working backward. 

If other family members are in
terested, it may be possible to 
establish a family organization that 
will hold occasional family reunions 
and share the fun and work of search
ing out ancestors. Such an organiza
tion already exists in many families. 

It is not unusual for such contact 
with family members to plunge the 
new genealogist into the first mean
ingful contacts with some relatives. 
Such contact draws people into 
warmer and closer relationship that 
is, in itself, a substantial reward for 
the effort invested in genealogy. 

Step 2. The memories collected 
from family members cannot usually 
provide adequate proof of the events 
recalled, since the human capacity to 
remember information accurately is 
imperfect .  Memories merely provide 
hints for where to look for birth, mar
riage, and death certificates (known 
as vital records), or for entries in 
church and civil record books that 
will document the information. These 
documents provide official informa
tion about particular ancestors, and 

also give possible clues about other 
ancestors in the chain. 

Several sources exist for finding 
these documents. Often ancestors will 
have resided in a single locality for 
several generations . A letter to the 
clerk of the political jurisdiction 
(county, province, etc) where they 
lived, or to the parish cleric in coun
tries where churches kept the vital 
records, will often elicit copies of 
desirable information. These places 
can be visited in person as well . 

A number of institutions collect 
and preserve genealogical records on 
a national or international basis, and 
make these records available to the 
public . The institution with what is 
undoubtedly the most complete col
lection is :  

The Genealogical Society 
Church of Jesus Christ 
of Latter Day Saints 
50 E North Temple 
Salt Lake City UT 84102 

You do not have to belong to the 
Church of Latter Day Saints in order 
to use their genealogical data sources. 
While the main library is in Utah, 
branch l ibrar ies  are  sca t tered 
throughout the United States and 
much of the world.  The telephone 
number of a unit of the church can be 
found in most telephone directories, 
and a phone call will produce infor
mation about the location of the 
nearest branch library. 

O t h e r  e x c e l l e n t  s ources  of  
genealogical data include: 



«Our reputation rests on digits, . 
decin1al points, and details. 

Wewouldtit tmst them to anything less 
than Scotcli.Brnnd Data Cartridges!' 

C i rc l e  368 on i n q u i ry card. 

Bill Birkett, Vice President, 
Trade Graphics, Inc., 
Livonia, Michigan 

The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data cartridges 
than Scotch Brand, made by 
3M, the people who invented the 
data cartridge system itself? 

3M controls every step in manu
facturing. Top quality magnetic 
tape and precision components are 
part of every Scotch Data Cartridge. 
Over twenty-five years of service 
to the computer industry assure 
you of the utmost reliability. 

Scotch Data Cartridges are 
available in miniature DC lOOA, 
the standard-size DC 300A and 
now, an extra-length DC 300XL 
with 50% more storage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and Tl. 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medium, 
call toll-free: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M 
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Central Reference Div 
National Archives 
Washington DC 20408 

Library of Congress 
Washington DC 20540 

Newberry Library 
60 W Walton St  
Chicago IL 60610 

New York Public Library 
5th Av and 42nd St 
New York NY 10018 

This list is not exhaustive, but 
writing or visiting one of these places 
will help anybody get started. It is 
also useful to talk to a reference 
librarian at a local library. They will 
often know of nearby sources of 
genealogical information. 

Step 3. It is fairly easy and pleasant 
for most people to trace back their 
ancestry 3 or 4 generations.  But when 
a line migrates across an ocean, or 
when records become less complete 
(as they invariably do when going 
further back in time), ingenuity 
comes into play. Passenger lists, cen-

suses, and tax lists may provide clues 
to the identity of ancestors who can
not be located in vital records. A 
knowledge of history is acquired 
while searching for clues about mass 
movements in which ancestors may 
have participated. 

This is where the computer comes 
in. To know what is missing becomes 
increasingly difficult as the number of 
ancestors for whom you have infor
mation increases. It scarcely needs to 
be said that computerizing the 
records makes it much simpler to 
keep track of the data. 

Still more helpful is the use of the 
computer to solve puzzles. Suppose, 
for instance, that you cannot find any 
more family members in a certain 
line, but you notice from the output 
data that a related family line has 
moved to a new locality at about the 
same time. You have been given a 
hint that the first family line may also 
have migrated there, and you can 
begin to search for information in the 
records of that particular place. 

Using the Program 
You need not be a genealogical 

expert to utilize the program that is 
listed here. I tem 1 on the program's 
menu (table 1) automatically prompts 
the user for the most important infor
mation about each ancestor. (See 
listing 1 . )  This information includes 
birth date and place, parentage, mar
riages, and date and place of death . 
The program asks for the sources of 
information too, so that the inevi
table need to check entries will be 
easier. 

To list the information for any or 
all of the names that have been 
entered into the file, you can use item 
2 on the menu. An example of a 
listing for one individual is shown in 
listing 2. A person can be located by 
name or by number. Because it is 
possible for there to be more than one 
individual in the file with the same 
name, you should make certain that 
the person listed is the correct one. 
The program as now written will not 
search beyond the first occurrence of 
a name unless the all option is 
selected. When all is typed in 
response to the prompt ,  the 
subroutine will read sequentially 
through all of the records in the file. 

WE HAVE IT 
What is IT? The New Pascal M.icroengine . 

IT feat u res t h e  n ew Western D ig ital 1 6  B i t  Pascal M i c roe n g i n e  C PU ,  64K 
RAM ,  (2) RS232 ports,  (2) paral le l  ports & (2) R E M EX RFD 4000 d o u b l e  
s ided d o u b l e  d e n s ity d i s k  d r ives. I T  wi l l  d i rect ly execute Pascal 
generated P-Code (the o n ly CPU on the market d es i g ned t o  d i rect ly  
execute a h i g h  level lang uage),  & IT w i l l  ru n com p i l ed BAS I C .  Wa it ,  
that's not a l l  - IT n orm a l ly sel ls  for $4,495, but you can h ave IT for 
$4, 1 95.  Dea ler pr i ces are m u c h  l ower. P l us we have peri phe ra l s  and soft
ware g a l o re. Ca l l  u s  about IT at (803) 756-6000 . 

THE PASCAL 
MICRO ENGINE 

FROM THE COMPANY 
THAT GIVES YOU 

TOMORROW'S INVENTIONS 
TODAY 
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CCS has everything to expand your Apple II* 
Friendly Frankie's roadside 

Apple II stand has plenty to whet 
your appetite for expansio n .  So, if 
you're ready to have your Apple I I  
computer i nterface with the outside 
world, wheel around to Frankie's 
stand today. 

Expand to you r  heart's con
tent with our  fu l l  range of del icious 

accessories, i ncluding:  prom 
mod ules, asynch ronous and 
synchronous serial i nterfaces, 
arith metic processors, prog ram
mable ti mers, paral lel i nterfaces, 
A/0 converters, and Apple I I  
compati ble boards galore. 

Let Fran kie connect you r  
Apple I I  t o  t h e  rest of t h e  world 

faster, and for a lot less bucks. 
For al l  the mouth -watering 

detai ls ,  contact our northern 
California headquarters or your 
local roadside com puter store. If  
Fran kie's out, ask for Den nis or 
Jerry. They' l l  be g lad to help you .  
*A pple I I  is  a registered 
trademark of Apple Computers, I nc .  
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In addition to listing file entries, 
menu item 2 will revise entries. If a 
revision is made because new infor
mation has been found, simply enter 
the number (or name) of the person 
for whom the revisions are to be 
made, and then select the type of 
information that is to be updated. 
The - revision subroutines are docu
ment oriented, that is, each asks for 
all of the information that is com
monly found on a particular vital 
record. For example, the marriage 
revision subroutine requests the date 
of marriage, the spouse's name, the 
place where the marriage was per
formed, and the source from which 
the information was obtained, 

because all  of these items are found 
on a marriage certificate . The docu
ment orientation of the revision 
routines suits the genealogist's situa
tion well, for the need to update 
information about an ancestor will 
usually arise from the discovery of a 
new document. 

If you wish to revise an error that 
was made while entering information 
the first time, you should first finish 
entering all of the information 
requested by the program. The com
puter will then prompt for changes by 
going back to the original menu. 

Item 2 will also generate blank 
data-collection forms which can be 
used for gathering information to 

enter into the computer. This is done 
by putting a special symbol in the 
data fields for every relevant name, 

PLEASE ENTER THE N U MBER OF THE 
PROCEDURE YOU WANT: 
( 1 )  ENTER I N FORMATION 
(2) READ OR REVISE I N FORMATION 
(3) LIST PEDIGREE 
(4) END THE PROGRAM 

? 

Table 1 :  The genealogy program prompts 
the user for a specific use. The user can 
enter and modify information, list a per
son 's pedigree for 4 generations, or finish 
the program use. 

TAS K :  ADD GENEALO G I CAL INFORMATION T O  THE F I L E  DOE S S H E  ALREADY HAVE A NUMB E R ?  

? y 
WHAT I S  THE PERSON ' S  NAME? 
(USE HAlDEN NA1-1 E WHERE A PPRO PR IAT E )  

? THmfAS MERRILL 

TO PREVENT THOMAS M ERR ILL 

FRO� 1\EING C ONFUSED WITH SOHEONE ELSE 
WHO MAY HAVE A S IMILAR NAM E , HE /SHE 
SHOULD HAVE A UNI QUE NUMil ER IN TH I S  FILE . 

HAS A NUtffiER ALREADY 1\ EE N  AS S IGN E D ?  
? YES 

PL EASE ENTER TilE NUM!l ER : 
? 1 4  

I WILL ASK YOU FOR SOliE DATE S .  

PLEASE ENTER DATES IN T H E  FOLLOWING 
FORMAT : DAY MONTH YEAR 

EXAM PLE : 23 A PR IL  1 94 9  
I F  YOU DON ' T  KNOW A DAT E ,  ENTER 'UN KNO!m' • . 

WHEN WAS THOHAS M ER R ILL 
? 2 0  NOVEMBER 1 7 1 5  

WHE R E  WAS H E / SHE !lOR N ?  
? HARTFORD CONNECTI CUT 

BORN (DA MO YR ) ?  

WHAT WAS THOMAS M ERRILL 'S FATHER ' S  NAHE? 

( I F  YOU DON ' T  KNO W ,  ENTER 'UN KNOWN ' )  
? AllEL HERRILL 

PLEASE ENTER HER NUMB ER : 

? 1 6  

WHERE DID YOU GET THE INFORMATION ABOUT 

THOHAS MERRILL 'S 1\ I RTH AND PARENTAGE ? 
( BE SPEC I F I C )  

? B I RTH CERT I F I CATE 1 3 3 4 7A 

HO�I MANY TIMES WAS THOMAS MER R IL L  
( ENTER A D I G I T  FROH 0 TO 9 9 )  

? 1 

ENTER A DATE FOR MARRIAGE h 1 (DA MO YR )  
? 5 OCTOBER 1 7 5 5  

WHAT WAS THE S POUS E ' S  FULL NAM E ?  
(USE MAIDEN NAME WHERE APPLICAI\LE ) 

? MARTHA WOOD 

WHERE WERE THEY MAR R I E D ?  

? HARTFORD CONNECTICUT 

HAR RIED ? 

WHERE D I D  YOU GET THE INFORMATION ABOUT MAR R IAGE � 1 
? MARRIAGE CERT I F I CATE 3 4 4 5  B 

WHEN DID THOtfAS MER R ILL DIE (DA MO YR ) ?  
( I F  YOU DON ' T  KNO W ,  ENTER ' U N KNOWN ' .  

DOE S  A B EL M ERR ILL 
? y 

ALREADY HAVE A NUMB ER ? IF HE OR SHE IS ST ILL L I VI NG ,  ENTER ' ALI VE ' . )  

PLEASE ENTER H I S  NUMI\ ER : 
? 1 5  

\o/HAT WAS THOMAS MERRILL 'S MOTHER ' S  NAME? 
(USE �!A ID EN NAME IF POSS I ll LE . IF YOU 

DON ' T  KNO\� HER NAM E ,  ENTER ' U N KNOWN ' )  
? MEH I TAI\LE EASTON 

? 1 6  JUNE 1 8 1 4  

WHERE D I D  H E / SHE D I E ?  
_? HARTFORD CONNECTICUT 

WHERE DID YOU GET THE I NFORMATION AllO!JT H I S / HER DEATH ? 
? D EATH CERT I F I CATE 3 9 8 8  C 

Listing 1 :  When adding information to the file, the program prompts you for every input and describes the form that it should take. If 
an error is made during input, the rest of the information should be completed and the revise option chosen from the main menu upon 
completion. 
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TAS K :  R EAD AND R E V I S E  F IL E  INFORMAT I ON 

DO YOU W I S H  TO SEARCH BY 'NAME ' OR BY 'NUMBER ' ?  
? NUMBER 

PLEASE ENTER TH E NUMB ER : 
? 1 4  

GENEALO GICAL I NFORMATION FOR : 

THO HAS HERR ILL 
NUHBER : 1 4  

BORN : 2 0  NO VEMB ER 1 7 1 5  
BIRTH PLAC E :  HAR TFORD CONNECTICUT 

TAS K :  L I ST PE D I GREE 

WHO SE PED I GREE WOULD YOU L I K E  PR INTED ? 
(ENTER H I S / HER NUMB ER , PLEASE ) 

? 1 4  

THE SYHBOL ' F '  STANDS FOR ' FATHER ' 
THE S�ffiOL ' �l '  STANDS FOR 'MOTHER ' 

FATHER : ABEL MER R IL L  
�lOTH ER : MEH ITABLE EASTON 

(Nmffi ER :  1 5  
(NUMB ER : 1 6  PEDIGREE FOR PERSON # 1 4  

MARR IED TO : 
MARTHA WOOD 

DATE : 5 OCTOBER 1 75 5  
PLAC E :  HARTFORD CONN ECTICUT 

DEATH DAT E :  1 6  JUNE 1 8 1 4  
PLACE O F  DEATH : HARTFORD CONN ECTICUT 

RECORDS S OURC E :  

THOMAS MERRILL 

F: ABEL MER R IL L  (NUMB ER : 1 5  
M : HEH ITARLE EASTON (NUMBER : 1 6  

FF : JOHN MER R ILL (NUMR ER : 1 7  
FM : SARAH I.JATSON (NUM!l ER : 1 R 

MF : JOHN EASTON (NUMBER : 1 9  
MM : ELIZAR ET H  ( EA STON ) ( NmlR ER : 2 0  

B IRTH AND PAR ENTAGE : B I RTH C ER T I FICATE 1 3 3 4 7A 
MARR IAGE # 1 : MARR IAGE C ERTIF ICATE 3 4 4 5  R 
DEATH : DEATH C ER T I F ICATE 3 9 8 8  C 

FF F : NATHANI F.L MF:R R IL L  

FFM : SU SANNAH WOL TERTON 
( NUMB ER : 2 1  

(Nmm ER : 2 2  

FMF : JOHN WATSON (NmffiER : 2 5  

D O  YOIJ IHSH TO CHANGE ANYTH I N G ?  FMN : MARCARET SMITH (NUMRER : 2 6  

NO 
MFF : JO S E PH EASTON (NUMR ER : 2 7  
MFil : HANNAH (EA STON ) ( NUMB ER : 2 R  

WOULD YOU CARE T O  EXAM INE ANOTHER R ECORD ? 
? YES MMF : UN KNOWN (NIDlR ER : 0 

MHM : UN KNOim (Nmffi ER :  0 

Listing 2: A file may be found and read by either name or 
number. When the data has been reviewed, the user may 
update the file using the revision command. 

Listing 3: When a pedigree is requested, a person 's ancestry is traced 
back 4 generations. If the ancestry is unknown, then this is stated. 

place, date, and source in item 1 .  (A 
question mark (? )  makes a good sym
bol for this purpose. The number 0 
can be used when the computer 
prompts for a number for the indi
vidual and his parents . The number 1 
is a good response when the computer 
asks how many times the individual 
was married. )  Either the special sym
bol or the number assigned by the 
program to the special form is then 
used in item 2. The number or symbol 
can be requested repeatedly to obtain 
as many copies of the form as are 
desired. 

The program assigns a unique 
number to each ancestor so that it can 
differentiate between people with the 
same name . (My own genealogy con
tains cases where as many as 3 indi
viduals have identical names . )  Uti-
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lizing these numbers, the program 
will link up any person in the file with 
4 generations of his or her ancestors, 
thus forming a pedigree chart. An 
example of such a pedigree is shown 
in listing 3. It is not necessary that 
everyone in the file be related. The 
program can tell who is related to 
whom on the basis of the number 
assigned to each person. 

Other Ideas 
The genealogy program in listing 4 

prompts you to enter important 
identifying information about your 
ancestors. It will print back this infor
mation and allow revisions. It will 
also print a 4 generation pedigree for 
any person in the file, but its 
usefulness need not stop there: your 
own imagination can provide per-

sonal additions . You might wish to 
expand the pedigree section to print 
out more generations, or write a 
subroutine which will sort persons of 
the file into nuclear family groups .  
You might choose to add a subroutine 
to calculate age of death for each 
ancestor and average age of death for 
subgroups of ancestors. This could 
provide insight into the impact of 
historical conditions on longevity in 
your family, and could even be 
applied toward figuring out your own 
life expectancy. Along these same 
lines, you could add a prompt for 
cause of death - an item usually 
found on a death certificate. Inspec
tion of the cause of death for a large 
number of ancestors might even alert 
you to special diseases that occur 
regularly in your family. 



New easy-to-use educational module. 
Your best ticket to the microprocessor world. 

Ideal for teaching. Yourself. Or others. 
Tl's new TM990/189 University 
Module is a stand-alone learning 
lab. Fully assembled and designed 
for maximum hands-on experience. 
To ease and simplify learning and 
teaching. 

Outstanding fe atures i n c l u d e  
powerful 16 -bit microprocessor 
with e a s y - t o - l e arn,  e a s y - to - u s e  
minicomputer instruction set; 45-
key alphanumeric keyboard and 
ten- digit seven- segment display 
for easy assembly-language pro
gramming; ROM-resident software 
including system monitor for pro
gram debug and symbolic assem
b l e r ;  a u d i o  c a s sette i nterfa c e ;  
easy-to-add E IA and TTY inter
face; 1 K-byte RAM expandable to 
2K; 4 K-byte ROM and 2 K-byte 
expansion EPROM socket; 16-bit 

Circle 372 on i n q u i ry card. 

@ 1979 Texas Instruments Incorporated 

programmable I/0 controller; user 
a d d r e s s a b l e  L E D s ,  and s o u n d  
indicator. 

A 570-page tutorial text accom
panies the module. It is a detailed 
guide for self-paced learning. Or 
the basis for a three-hour univer
sity course. Chapters include an 

TM990/51 9 power supply is available for $65.00 .  

TEXAS I N ST R U M E N TS 
I N C O R PO R A T E D  

overview of microprocessors; pro
gramming exerc i s e s ;  assembly 
l anguage ; memory systems; I/0 
concepts and designs;  software 
engineering; product development; 
a variety of l ab experiments, and 
much more. Also with the module : 
a 300-page user's guide. 

The University Module complete 
with tutorial text and user's guide 
is only $299.00. 

Order your University Module 
from your authori zed TI distrib
utor. For more information, write 
Texas Instruments Incorporated, 
P.O. Box 1443, M/S 6404, Houston, 
Texas 77001.  

TEXAS INSTRUMENTS qpo 
MOVING AHEAD 'UI IN MICROCOMPUTERS 

85577 



Our MacroFloppyTM 
goes twice the distance. 
For $695. Introducing the M icropolis MacroFioppy™ : 1041 and : 1042 disk drive sub

systems For the S-100/8080/Z-80 bus. Packing 100% more capacity into a 
5X -inch floppy disk than anyone else. 143 K bytes. to be exact For as l ittle 
as $695. 

The MacroFioppy:1041 comes with the M icropolis Mod I Aoppy packaged 
inside a protective enclosure (without power supply). And includes an S-100 
controller. Interconnect cable. Micropolis BASIC User's Manual.  A diskette con
taining Micropolis BASIC, and a compatible DOS with assembler and editor. 
The :1041 is even designed to be used either on your desk top, or to be inte
grated right into your S-100 chassis. 

The MacroFioppy:1042 comes with everything the :1041 has, and more. 
Such as d.c .  regulators, its own l ine voltage power supply, and, to top it off, 
a striking cover. Making it look right at home just about anywhere 

Both MacroFioppy systems are fully assembled. tested, burned-in. and 
tested again.  For zero start-up pain, and long term rel iabi l ity. TheVre also 
backed up by our famous Micropol is factory warranty. 

And both systems are priced just right $695 for the MacroFioppy:1041 
and $795 for the MacroFioppy:1042 

You really couldn't ask for anything more. 
At Micropolis, we have more bytes in store for you. 
For a descriptive brochure, in  the U . S .  call or write Micropolis 

Corporation, 7959 Deering Avenue. Canoga Park. Ca l ifornia 91304. Phone 
(213) 703-1121. 

Or better vet see your local dealer. 

MICRO POLIS™ 
M ore bytes i n  store for you .  

Listing 4: The genealogical program source listing in BASIC Plus 2. Only the input and 
output statements will need to be changed to adapt this program to most microcom
puters with disk storage. 

This genealogy program was 
written on a DECsystem 2050 at 
the University of Chicago, using 
DEC's BASIC Plus 2. The file 110 
(input/output) under BASIC Plus 
2 differs from that in many other 
BASICs and may require some 
revision when running the pro
gram under another interpreter or 

· compiler. For instance, the MAP 

000 1 0  PRINT TAR ( 1 9 ) ; ' G ENEALOGICAL PROGRAM' 
00020 
00030 
00040 
00050 
00060 
000 7 0  
00 080 
00090 
00 1 00 
00 1 1 0  

WRITTEN B Y  STAN W .  MERRILL 
OF COHPUTER RE SOURCE ASSOC IATES 

9 1 4  EAST S I XTY-FIRST STREET 
CHICAGO , ILL I NO I S  60 6 3 7  
( 3 1 2 )  3 6 3 - 6 1 8 3  

ALLOCATE FILE AND COUNT NUMBER OF CASES ALREADY I N  IT 
SET COUNTERS 

00 1 2 0  PRINT \ PR INT\ PRINT 
00 1 30 ON ERROR GO TO 3 5 0  
00 1 40 HAP GENDATA B ,  C $  ( 3  ) = 1 6 ,  D $= 2 5 , E $• 1 6 ,  F ,  G$ ( 3 )  =2 5 ,  H $ = 2 0 ,  J $ =  1 6 ,  K $  ( 3 )  =20 
,L$=20 , Q$ =2 5 , S $ z 2 5 , R , T , D 1 $=40 , D 2 $ ( 3 ) =40 , D 3 $=40 
00 1 50 OPEN ' GEN ' AS FILE # 1 ,  SEQUENTIAL VAR IABLE , MAP GENDATA , INVALID 
1 30 
00 1 60 LET I 2•0 
00 1 70 LET 1 3•0 ! I 3  COUNTS NUMBER OF CASES I� FILE 
00 1 80 ! 
00 1 90 PRINT "WOULD YOU L I KE A L I ST OF THE NAMES CURRENTLY" 
00200 PRINT " I N  THE F I LE ? "  
002 1 0  I N PUT W 1 $  
00 2 2 0  PRINT 
00230 IF W 1 $= ' Y '  THEN PR INT "THE FILE CONTAINS THE FOLLOIJTNG NAMES : "  
00240 I F  W 1 $ = ' YES ' THEN PRINT "THE FILE CONTA INS THE FOLLOWING NAMES : "  
002 50 PRINT 
002 6 0  GET # 1  
002 70 LET I 3=I 3+1 
002 80 IF W 1  $ = ' Y '  TH EN PRINT D $ , B 
0 0 2 9 0  I F  W 1 $ = ' YES ' THEN PRINT D$ , B  
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Listing 4 continued on next page 

statement, which BASIC Plus 2 
uses to allocate space for variables, 
is unnecessary in some versions of 
BASIC. 

To make the program smaller, 
reduce the number of prompts. 
Another possibility is to break the 
program into smaller programs, 
each of which can be loaded into 
memory independently as needed. 
The 3 major subroutines (labeled 
"procedure subroutines" in listing 
4) are almost self-sufficient, that is, 
they can .be entered as separate 
p rograms w i t h  o n ly s l ig h t  
modification. However, procedure 
subroutine 2 calls several revision 
subroutines (lines 4170 thru 4850) 
which should be included with it, if 
it is made into a separate program.  



MetaFloppy™ goes 
The Micropolis Meta FioppyTM gives you more than four times the capacity of 
anyone else's 5X -inch floppy. Because it uses 77 tracks instead of the usual 3 5 .  

The field-proven MetaFioppv. with thousands o f  un its del ivered, comes 
in a complete family of models. And, l ike our MacroFioppy'" fami ly of disk 
drives, Meta Floppy is designed for the S-100/8080/Z-80 bus. 

For maximum capacitY, choose our new MetaFioppy:1054 system. Which 
actual ly provides you with more than a mi l l ion bytes of rel iable on-l ine stor
age. For less money than you'd bel ieve possible 

beyond. 
The MetaFioppy: 1054 comes complete with four drives in dual config

uration.  A controller. Power supply. Chassis. Enclosure. All cabling. A new BASIC 
software package. And a DOS with assembler and editor. There's even a bui lt
in Autoload ROM to el iminate tiresome button pushing. 

If that's more storage than you need right now. try our 
MetaFioppy:1053, with 630,000 bytes on- l ine. Or our Meta
Fioppy:1043, with 315,000 bytes on-l ine. Either wav. you can 
expand to over a m i l l ion bytes on-l ine in easy stages, when you 
need to. Or want to. 

In other words. if your appl ication keeps g rowing, we've got 
· you covered. With MetaFioppy. 

The system that goes beyond the floppy. 
For a descriptive brochure, in the U . S. cal l  or write M icropolis 

Corporation, 7959 Deering Avenue, Canoga Park, Cal ifornia 91304. 
Phone ( 21 3 !  703-1121. 

Or better vet see your local dealer. 

MICROPOLISM. 
More bytes i n  store for you .  

Listing 4 continued: 

00 3 0 0  
003 1 0  I F  B>I 2 THEN LET I 2=B 
00 3 2 0  IF R > I 2  THEN LET I 2 zR 
0 0 3 3 0  IF T>I 2 THEN LET I 2 =T 
00 3 4 0  GO TO 2 60 
0 0 3 5 0  RESUME 390 
00 3 6 0  
00 3 70 MENU OF PROCEDURES 
00380 
00390 PRINT\ PRINT \PRINT 

Another use for the information in 
the file is for studying naming tradi
tions. Do certain names appear over 
and over in the family? Are surnames 
commonly used for given or middle 
names? Perhaps the file contains ideas 
for naming your own children (pets, 
etc) .  Studying names can help in the 
understanding of implicit family 
values and the transfer of power and 
prestige in the family . 

You may wish to add a subroutine 
for collecting biographical anecdotes 
about ancestors. This is a real pro
gramming challenge, given the 
limited string handling capabilities of 
most versions of BASIC. 

0 0 4 0 0  PRINT ' PLEASE ENTER TH E NUMR ER O F  TH E PROCEDUR E '  
004 1 0  PRINT ' YOU WANT : ' 

Conclusion 
Genealogy matches you and your 

computer against exciting and worth
while puzzles that challenge the best 
abilities of both man and machine. I ts 
rewards include a closer relationship 
with your family, increased know
ledge of history gleaned from a search 
for facts that may have affected 
ancestral migration and marriage pat
terns, and a self-knowledge derived 
from examination of people like 
yourself. 

004 2 0  PRINT 
00430 PRINT TAB ( 1 0 ) ; ' ( 1 )  ENTER INFORMATION ' 
00440 PRINT TAB ( 1 0 ) ; ' ( 2 )  READ OR REVISE INFORMAT ION ' 
00450 PRINT TAR ( 1 0 ) ; ' ( 3 )  L I ST PED I GR E E '  
00 4 6 0  PRINT TAR ( 1 0 ) ; ' ( 4 )  END T H E  PROGRA M '  
004 70 I N PUT A 
00 4 80 IF A• 1 THEN GOSUB 5 7 0  ! ENTER INFORMATION 
00490 IF A•2 THEN GOSUB 2 000 ! READ THE INFORMAT ION 
00500 IF A�3 TH EN GOSUB 3090 ! L I ST PEDIGREE 
00 5 1 0  IF A•4 THEN GO TO 4 9 00 ! END PROGRAM 
005 2 0  GO TO 390 ! INPUT ERROR--TRY AGAIN 
0 0 5 3 0  
0 0 5 4 0  PROCEDURE SUBROUTINE 1 1  
005 5 0  B I RTH C ERTIFICATE INFORMATION 
00560 
00 5 70 PR INT \PRINT 
00580 PRINT 'TA S K :  ADD GENEALO GICAL INFORMAT IO N TO THE FILE ' 
005 90 OPEN 'GEN ' FOR INPUT AS FILE H 1 ,  S E QUENTIAL VAR IABLE , ACCESS 
APPEN D , MAP GENDATA, INVALID 1 3 0  
00600 PRINT \ PR INT 
00 6 1 0  PRINT "WHAT IS THE PERSON ' S  NAME? "  

Listing 4 continued on page 32 
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Up Your 
Output. 

MULTI-TASKING! 
The TEMPOS Operating System is quickly becoming the standard in Multi
User, Multi-Tasking operating systems for 8080 and 280 microcomputers. 
Multi-Tasking means that, even with only one user at one terminal, more 
than one job can be running on the system simultaneously! If you have ever 
had to go get a cup of coffee while you wait for your computer to print list
ings, you know the advantages of a system that will handle one job while 
you are working on another. TEMPOS is a true time sharing system, and 
the maximum number of jobs is limited only by your memory. 

MULTI-USER! 
Want to share your computer with another user? With TEMPOS all it takes 
is another terminal . . .  up to seven interactive terminals are allowed! And 
with Re-Entrant programs, each user does not need a complete copy in 
memory. We include three Re-Entrant programs (the OPUS/THREE High
Level Language, the TEXTED Text Editor, and FILES, a disc file 
directory/manipulator) or write your own! In addition, we include an 
assembler, a linking loader, over a half-dozen other utility programs and 
over 60 system subroutines, callable by the programmer! 

PROVEN! 
With TEMPOS, you get a package that has been tested in our facilities for 
over two years, and in the field at over 50 different installations. We have 
used this system ourselves for everything from writing high-level languages 
to developing applications to text editing to games. TEMPOS is undoubted
ly the most flexible software tool on the market . . .  and you can have it for 
much less than you think! 

COMPATIBLE! 
TEMPOS is available for many diffe�ent systems; pre-written drivers may 
include yours. Or, using our interactive System Generation Routine, you 
can add your own. Call or write now for our free catalog and the name of a 
dealer near you. The TEMPOS Operating System is available for $787.00, 
the manual set (price may be credited toward the purchase of the TEMPOS 
package) for $21 .50 (prices include shipping within the U .S.) .  

ADMINISTRATIVE 
DO SYSTEMS 

ODD INC. 
DO 

1642 S. Parker Road , Su ite 300, Denver,  Co lorado 80231 
(303) 755-9694 
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Listing 4 continued: 

006 2 0  PRINT " (USE MAIDEN NAME WHERE APPROPRIATE ) "  
006 3 0  I N PUT D $  
0 0 6 4 0  PRIN T \ PR I NT 
00650 PRINT "TO PREVENT " ;D $  
00660 PRINT "FROH B E I NG CONFUSED WITH S OHEONE ELSE "  
006 7 0  PRINT "WHO HAY HAVE A S IMILAR NAM E ,  HE / SH E "  
00680 PRINT " SHOULD HAVE A tmi QU E  NUMBER IN T H I S  FILE . "  
00690 PRINT 
00700 PRINT "HAS A NUMBER ALREADY B EEN ASS IGNED ?" 
00 7 1 0  IN PUT V$ 
00720 I F  V$• ' Y '  THEN 8 2 0  
00 730 IF V $ m ' YES ' THEN 8 2 0  
00740 I F  V$<> ' N '  TH EN IF V $ <> ' N O '  THEN GO T O  690 
00 7 5 0  LET I 2•I 2+1 
00760 LET B•I 2 
00 7 70 PRINT 
00 7 8 0  PRINT "HE / SHE HAS B EEN ASS IGNED TH E NUMB ER : "  
00 7 9 0  PRINT 
00800 PRINT TAB ( 1 0 ) ; B  
008 1 0  GO TO 8 5 0  
0 0 8 2 0  PRINT 
00830 PRINT " PLEASE ENTER THE NUMRER : "  
00840 INPUT ll 
00850 PR INT\PR INT 
00860 PRINT "I WILL A S K  YOU FOR SOME DATE S . "  
008 7 0  PRINT " PLEASE ENTER DATES IN THE FOLLOWING" 
00880 PRINT " FORMAT : DAY MONTH YEAR " 
00890 PRINT " EXAMPLE : 23 APRIL 1 94 9 "  
00900 PRINT " I F  YOU DON ' T  KNOW A DATE , ENTER 'UNKNOWN ' . " 
009 1 0  PRINT\ PRINT 
00920 PRINT ' WHEN WAS ' ; D $ ; '  BORN (DA HO YR ) ? ' 
00930 I N PUT E $  
0 0 9 4 0  PRINT 
00950 PRINT "WHERE. WAS H E / SHE BORN ? "  
00 960 I NPUT H $  
009 7 0  PRINT\ PRINT 
00 980 PRINT "WHAT WAS " ; D $ ; "' S  FATHER ' S  NAM E ? "  
0 0 9 9 0  .PRINT " ( I F  YOU DON ' T  KNOI{, ENTER 'UNKNOWN ' ) "  
0 1 000 I N PUT Q $  
0 1 0 1 0  I F  Q$='UNKNOWN ' THEN GO T O  1 2 0 0  
0 1 0 2 0  PRINT \PR INT 
0 1 03 0  PRINT "DOES " ; Q $ ; "  ALREADY HAVE A NUHRER ? "  
0 1 040 I N PUT V$ 
0 1 05 0  I F  V$� ' y '  THEN 1 1 60 
0 1 060 IF V$m ' YES ' THEN 1 1 60 
0 1 0 7 0  IF V$<> ' N '  TH EN IF V$<> 'NO ' THEN GO TO 1 02 0 
0 1 080 PRINT 
0 1 090 LET I 2 ci 2+1 
0 1 1 00 LET Rci 2 
0 1 1 1 0 PRINT "HE HAS BEEN A S S I GNED THE NUMRER : "  
0 1 1 2 0  PRINT 
0 1 1 30 PRINT TAB ( 1 0 ) ; R  
0 1 1 40 PRINT \ PR I NT 
0 1 1 50 r� TO 1 2 2 0  
0 1 1 60 PRINT 
0 1 1 70 PR INT " PLEASE ENTER H I S  NUMBER : "  
0 1 1 80 INPUT R 
0 1 1 90 GO TO 1 2 2 0  
0 1 2 00 LET REO 
0 1 2 1 0  PR INT \ PRINT 
0 1 2 2 0  PRINT "WHAT WAS " ; D $ ; " ' S  MOTHER ' S  NAME ? "  
0 1 2 30 PRINT " (USE MAIDEN NAME IF PO S S I BLE . IF YOU" 
0 1 2 4 0  PRINT "DON 'T KNOW HER NA!1E , ENTER 'UN KNOWN ' ) "  
0 1 2 50 I N PUT S $ 
0 1 2 60 IF S $• ' UNKNOWN ' THEN GO TO 1 4 3 0  
0 1 2 70 PRINT \ PR INT 
0 1 2 80 PRINT "DOES SHE ALREADY HAVE A NUMB ER ? "  
0 1 2 90 IN PUT V$ 
0 1 300 I F  V$D ' Y '  THEN GO TO 1 4 0 0  
0 1 3 1 0  I F  V$• ' YES ' THEN GO T O  1 4 0 0  
0 1 3 2 0  IF V $ <> ' N '  THEN I F  V $ <> 'NO ' THEN GO TO 1 2 70 

Lis.ting 4 continued on page 42 
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1 .2 million instructions per 
second. Average. 
Memory to accumulator ADD 
time - 600NS. 
JUMP extended - 900NS. 

1.5 MJPS 

The C4P and the C8P offer 
more display than other 
personal computers - 2048 
characters - 32 rows of 64 
columns with upper and lower 
case . Long display width 
makes user instruction easier 
to program and to read . The 
effective graphics resolution of 
256 x 512 points allows these 
computers to match the display 
limit of even the best color 
television sets . 

C4P & 

TRS-SO B/W 

APPLE II Color 

I 1 
, .. 

I& COLORS 
The C4P and C8P offer a bril
liant array of 16 colors includ
ing black available in both 
alphabetics and graphics . 

co 
The C4P incorporates a fully 
RF shielded aluminum case 
with 2-step baked on enamel 
finish . It is trimmed with solid 
oiled walnut and die-cast 
chromed dress panels .  Com
pare its construction to the 
plastic cases that are standard 
on other personal computers .  

The quality doesn't stop at  the 
surface . The C4P and C8P 

Speed separates the computers 
from the toys . The faster the 
processor executes instructions 
the more elaborate and greater 
the I/0 can be . The C4P and 
C8P have execution speed that 
is twice as fast as Apple II , or 
Commodore PET and over 
THREE times as fast as TRS-80 . 
They are many times faster 
than the recently introduced 
flock of video game type 
computers .  

G T OPTION As if that 
weren't fast enough , the C4P � 
and C8P's speed is nearly 
doubled when equipped with 

1024 
CHARACTERS 

2o4a are modular BUS orientated 
computers with 4 and 8 slots 
respectively. The internal 
electronics are built to rigorous 
industrial standards . 

the Ohio Scientific GT option . 
By utilizing a 6502C 1� microprocessor in conjunction 
with ultra-fast static memories , 
a C4P or C8P equipped with 
the GT option , will yield the 
following performance : 

• Apple I I ,  Commodore PET, TRS-80, and A tan BOO dre registered trade names of Apple 

Computer Inc . ,  Commodore Busmess Machmes Ltd.,  Radio Shack, A tan , respectively. 

Modularity means expand
ability and obsolesCence pro
tection . In fact , the original 
1977 vintage C2-4P can be 
upgraded to a C4P by chang
ing PC cards at substantially 
less cost than purchasing a 
new computer. 

Circle 300 on inquiry card. 





8118 SIIENnFII 
Aurora, Ohio 44202 

Model Serial 

POWER FUSE 110 VAC 
ON (2A) 60 Hz 





SOFTWARE 
Ohio Scientific offers a full 
comprehensive library of 
both systems and applications 
software for the C4P and the 
CSP. And, because our main 
language is Microsoft BASIC 
like most other personal 
computers, much of your old 
software can be used on the 
C4P and C8P with little or no 
modification except for the 
special 110 functions and the 
much faster speed of your new 
computer. This would include 
software from the TRS-80 Level 
II, Apple floating point BASIC, 
Commodore BASIC and many 
others. 

SYSTEMS 

INTEGRATION 

There is a lot of software avail
able for a lot of computers. 

FOREGROUND/ 

BACKGROUND 

OPERATION 

This means that your computer 
can be engaging in home 
monitoring activities at the 
same time it is running other 
programs. 

EXPAIIISION 
As you can see, the C4P and · 

C8P are truly exceptional 
premium computers with just 
their standard features alone. 
Above and beyond that they 
are easily expandable to add 
exciting advanced features 
like word processing, addi-
tiona! memory, voice 110, and 
our new universal telephone 
interface (UTI) .  

C4P VS. C8P 
The C4P is a 4-slot portable 
computer with one open slot 
for expansion. The C8P is an 
8-slot mainframe class 
computer with live open slots. 
It  features over 3 times the 
expansion capaoility of the 

Unfortunately for the user in 
almost every case the computer 
is available from one supplier, 
software is available from a 
dozen independent suppliers 
and accessory devices are 
available from yet other 
suppliers. Ohio Scientific has 
a different approach . We offer 
a comprehensive library of 
systems and applications soft
ware for the 4P and 8P. In fact, 
we offer more factory sup
ported software than any other 
personal computer company. 
For example, say you have a 
brand X computer and you buy 
a real time clock from com
pany Y which supplies software 

C4P for advanced home, 
experimental and small 
business applications. The 
C8P's dual 8" floppies store 
about 8 times the information 
of a single mini-floppy and 
access it many times faster. 

ADVANCED 

FEATURES FOR 

CSP DF EXPANSION 

Voice I/O 
The CSP OF can be optionally 
equipped with a voice 1/0 
system that includes a Votrax 
module capable of generating 
English speech phonetically. 
It also has provisions for a user 
populated 5-channel feature 
extractor for voice input 
experimentation. 

Universal Telephone 
Interface (UTI) 
Optionally equipped with a 
Universal Telephone Interface 
system, the C8P DF has the 
ability to dial any telephone 
number, utilizing rotary dial or 
touch tone telephone lines. It 
can respond to touch tone or 

to use the clock. Then you 
buy an AC controller from 
company Z who also provides 
software. The system works 
fine as long as you want to 
monitor time or control AC 
devices but you are out of luck 
when you want to use the clock 
in conjunction with controlling 
AC devices. With Ohio 
Scientific's systems you can be 
monitoring home security, 
time, controlling AC devices 
and be playing an exciting 
video game, all at the same 
time because the systems 
software, the applications soft
ware, and the accessories form 
on integrated package which 
works together withou I end 
user modification. 

modem signals and can route 
voice to tape recorders. 

It can answer by touch tone, 
modem, stored message or 
Votrax voice output (when 
equipped with Votrax module 
or used in conjunction with a 
CA- 14 Voice 110. ) 
A C8P OF with UTI , voice 
output, AC-Remote, home 
security and its clock yield the 
home computer of the future 
with uncannily human-like 
capabilities to communicate 
via phone lines and operate 
and monitor typic:al home 
functions. 

IFIUl iFA 
Buying a new computer is a 
serious, long-term investment. 
So we invite you to shop 
around and compare. The 
closest thing you'll find to a 
C4P or C8P will cost twice as 
much and offer less than half 
the performance. We know. 
Because there's nothing like 
these exceptional premium 
computers at any price, any-
where. And probably won't be 
for a very long time. 

" TRS-80 Level l I .  Apple l loating po>nt BASIC and Commodore BASIC are regiStered 
trade names ol .  Radio Shack. Apple Com puler Inc .. Commodore Bus1ness Machines Ltd . .  
respectively. 

IPEOIFI ll'l01 1 
CHART 

FEATURE 

Microprocessor type I 
GT option 6502C I 

Full 53-key Keyboard : 
BASIC in ROM ., 

� 
BASIC on Disk 

I 

Minimal Config . RAM 

Minimal Config . Total 
Memory RAM + Display + ROM 

Maximum RAM 

TV /Video Monitor 

Cassette Recorder 

Mini-Floppy Disk 

Dual Mini-Floppy Disk 
I 

Dual 8" Floppy Disk 
I 

Video Display 

Color Graphics (up to 16 colors) ,  
Upper and Lower Case, 
Graphics + Gaming Elements 

Effective Screen Resolution 

Audio Output (200 to 20KHz) 

DAC for Voice and Music 
Generation 

Key Pad Interfaces 

Joystick Interfaces 

AC Remote Control Interface 

Audio Cassette Interface 

Real Time Clock 

Home Security System 
Interface 

Printer Interface 

Modem Interface 

16 Parallel Lines + Acc'y. BUS 

GT Option 

Winchester Hard Disks Option 

Voice 110 
Telephone Interface 



-::-

v� 
# 

v� 
6502 6502A 

\ 
Yes Yes 

Yes No 
� 

No Yes 

8K 24K 

1 9 . 5K 27. 5K 

32K 48K 

Acc'y . Acc'y . 

Acc'y. No 

Acc'y. Yes 

Acc'y. Acc'y . 

No No 

32 X 64 32 X 64 

Yes Yes 

256 X 512 256 X 512 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes No 

No Yes 

No Yes 

Yes* Yes 

No Yes 

No Yes 

No Acc'y . 

No No 

No No 

No No 

Circle 300 on inquiry card. 

& 
6502 

Yes 

Yes 

No 

8K 

1 9 . 5K 

32K 

Acc'y . 

Acc'y . 

No 

No 

Acc'y . 

32 X 64 

Yes 

256 X 512 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes* 

No 

No 

No 

Acc'y. 

Acc'y. 

Acc'y. 

� & 
6502A 

Yes 

No 

Yes 

32K 

35.5K 

48K 

Acc'y. 

No 

No 

No 
' 

Yes 

32 X 64 

.Yes 

256 X 512 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Acc'y . 

Acc'y. 

Acc'y .  
Acc'y . 

*Not wired to connector. Computers come with keyboards and floppies where specified. Other 
equipment shown is optional. 
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HARDWARE 
COMPUTERS 

" 
C4P 

C4P MF 

CSP 

CSPDf 

BK BASIC in ROM, BK RAM, 
Demo Cassette $ 698 

24K RAM, Single Mini-Floppy, 
OS-65D 3. 1 operating system 
and 2 demo disks L695 

BK BASIC in ROM, BK RAM, 
Demo Cassette 895 

32K RAM Dual S "  floppies, 
OS-65D 3 . 1 and 2 demo disks. 2,597 

ACCESSO RIES 
AC-3P 

AC-15P 

AC-16P 

A C-UP 

AC-12P 

AC-17P 

CA-15 

CA-15V 

PRINTER s 
AC-18P 

AC-9TP 

AC-14 

GT OPTIO 

1 2 "  B/W Combination 
Monitor/TV 

1 2 "  Color Monitor 

2-8 Axis Joy sticks with cables 

Answer/Originate 300 baud 
modem with cable 

AC-Remote starter set, console, 
2 lamp modules, 2 appliance 
modules, OS-65D home 
control operating system. 

Home security starter set (wire
less), console, 1 fire detector 
2-window units, one door unit 

$ 1 1 5  

399 

39 

199 

175 

and Demonstration software . 249 

Universal telephone interface 
with touch tone encoder I 
decoder, 300 baud orginate I 
answer modem, analog signal 
mux I demux. 499 

As above with Votrax voice 
module for computer 
generated voice response. 799 

Low cost high speed 8lf2 " 
aluminized paper printer 
with upper/lower case. $ 695 

Centronics 779 1 1 0  cps tractor 
feed Business printer with 
interface. 1 ,250 

NEC Spinwriter-word 
processing printer with high 
speed parallel Interface . 2.795 

NS (must be purchased with computer) 
24K, 120NS Memory , C4P MF/GT 

C8P DF/GT 

6502C processor, 2-speed 
clock. add $ 950 

48K, 120NS Memory , 
6502C processor, 2 speed 
clock. add L825 

For other expa nsion accessories such as add-on memory, additional 
and other accessory boards consult the current full floppy drives 

line price list. 
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SOFTWA 
Here is a partial listing of diskettes for the C4P 
and CBP. For a complete listing of diskettes 
and cassettes consult the current full line 
price list . 

APPLICATIONS SOFTWARE 
Game Disk l Arcade games $ 29 

Game Disk 2 Arcade games 29 

Game Disk 3 Popular Conventional 
Computer games 29 

Game Disk 4 Popular Conventional 
Computer games 2!1 

Game Disk 5 Advanced Arcade games 2!1 

Game Disk 6 Advanced Arcade games 29 

Game Disk 7 Joy stick Arcade games 2!1 

Game Disk 8 Animations and Cartoons 
(2 disk set) 29 

Personal Disk l Checking /Savings/Loans/Etc . 29 
Personal Disk 2 More personal programs 2!1 
Education Disk l Educational games 2t 

Education Disk 2 BASIC tutor series 29 

Education Disk 3 Tests/tutors/drills 29 

BUSINESS SOFTWARE 
Business Disk l Depreciation/return on invest-

ments etc. . . .  $ 2! 

Business Disk 2 Mailing list! Address list/etc . . . .  29 

OS-WP2 Complete word processing 
system 200 

OS-MOMS 65D based Data Base Manager 
and information management 
system . A must for 
business use. 49 

MDMS-A/R Accounts Receivable System 29 

MDMS-A/P Accounts Payable System 29 

MOMS-Inventory Inventory System 2!1 

MDMS-Aux. l Sort/File packer /key File editor 
for ISAM 29 

UTILITIES 
65D Aux. l Sort/packer/memory test/ 

disassembler $ 29 

Graphics l Color graphics utilities with 
high resolution plot package 29 

Home Control 2 Advanced home control program 
using AC-12 and AC-17 2t 

DAC Routines l Music composition system with 
chord generation capability 39 

P111rchase y.our <CIP (Qr C8P rand acj:essones direct fr,om y.our 
!local Ohio Soientifi.c dealer. Over 300 deale.r:s mationwide.. 

1333 S. Chill icothe Road • Aurora, Ohio 44202 • (216) 562·3101 

Circle 300 on inquiry card. 



BREAKING THE SOUND BARRIER THE TRAP DOOR 

September 1977 March 1979 

Byte Cover Prints -
Umitecl Editions. 

The September ' 7 7  and March ' 79 covers of BYTE 
are now each available as a l i m ited edition art print, 
personally signed and numbered by the artist, 
Robert Tin ney. 

These prints are strictly l imited to a quantity of 750 
for each cover, and no other editions, of any size, 
wi l l  ever be publ ished.  Each print is 1 8 "  x 22 " ,  
pri nted o n  qual ity, coated stock, a n d  sig ned and 
nu mbered in  penc i l  at bottom . 

The price of each print is $25. This i ncl udes 1 )  a 
signed and numbered pr int; 2) a Certificate of 
Authenticity, also sig ned personal ly by the artist 
and witnessed, attesting to the nu mbe r of the edi
tion (750), and the destruction of the printing plates; 
and 3) f irst c lass sh ipment in  a heavy-duty mai l ing 
tube. 

To order you r l i mited edition art print, f i l l  out and 
mail the order form below. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Send me " B reaking the Sound Ba rrier" 
prints at $25 eac h ,  and "Trap Door" 
pri nts at $25 each. I understand this price in
c l udes Certificate of Authentic i ty and fi rst class 
shipment. 

0 I have enclosed check or m on ey order 
to Robert Ti n n ey G raphics. 

0 Charge this to m y  M aster Charge or Visa 

Card # ________ Expi res: __ _ 

Circle 380 on i n q u i ry card. 

S h i p  my pri nt(s) to: 

Name ________________________________ _ 

Add ress ___________________________ ___ 

City State __ Z i p ______ _ 

Send order to: 

robert tinney graphics c·� 
P . O .  Box 45047 • Baton Rouge,  LA 70895 il 

BYTE October 1979 41 



Circle 379 on i nquiry card. 

U . S .  R O B OT I C S ,  I N C .  
PENRIL 300 / 1 200 MODEM 
Originate/ Auto-Answer 

ALL 
NEW $799.00 

300 o r  1 200 Baud 
Bell 2 1 2  Compati ble 
FCC Certified 
RS232 

Half/Full Duplex on 
Dial-up Phone Lines. 
1 year warranty 
Stand Alone 

PERKIN

ELMER 

BANTAM 

$799.00 
A l l  the Featu res of the 

Haze lt ine 1 400 & L S I  ADM-3A 
Plus 

U p per/Lower Case 
7 x 1 0  Char. Matr ix  
W h i t e  or B l a c k  Char. 
Transparent Mode 
Addressable Cursor 

Tab Funct 1on  
Backspace Key 
S h i ft lock Key 
P r i n t  Key 
I n t eg ra ted Numer i r. 

Pad 

with  RS232 

TELETYPE 
MODEL 43 

KSR 
1 0  or  30 C H AR/SEC 

1 32 COLU M N S  

UPPER/LOWER CASE 

USR-3 1 0  
Originate 
Acoustic 1 59.00 Coupler 

Stand Alone 

RS232 

USR-330 
Originate 
Auto-Answer 

339.00 Modem 
FCC Cert i f ied for D i rect Connect ion 

to Phone L i nes 
USR-320 Auto-Answer 
Only Modem $3 1 9.00 

A l l  U n i t s  inc lude a 1 2 0 day warran ty. 
Opt ional  M a i n tenance package avai la b l e. 

Any Product may b e  returned 
within 1 0  days for a fu l l  refund.  

u . s .  t< U II:I U  I I L.l::i, I N C .  
1 035 W .  LAKE ST. 

C H I CAGO, ILL. 60607 

Sales 
General Offices 
Service 

(3 1 2) 733-0497 
(3 1 2) 733-0498 
(3 1 2) 733-0499 
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Listing 4 continued: 

0 1 3 3 0  PRINT 
0 1 3 4 0  LET I 2 �I 2+1 
0 1 3 5 0  LET T•I 2 
0 1 3 60 PR INT "SHE HAS B EE N  A S S I GNED TH E NUHRER : "  
0 1 3  70 PRINT 
0 1 3 80 PR INT TAB ( 1 0 ) ; T 
0 1 3 90 GO TO 1 4 5 0  
0 1 4 0 0  PRINT 

! GO BACK FOR NID1RF.R 

0 1 4 1 0  PR INT " PLEASE ENTER HER NUMRER : "  
0 1 4 2 0  I N PUT T 
0 1 4 3 0  PRINT \ PR INT 
0 1 4 4 0  LET T EO 
0 1 4 5 0  PRINT\ PRINT 
0 1 4 6 0  PR INT "WHERE DID YOU GET THE INFORMATION AROUT" 
0 1 4  70 PRINT D$ ; '" S R IRTH AND PARENTAC:E ? "  
0 1 4 8 0 PRINT " ( BE SPEC I FIC ) "  
0 1 4 90 I N PUT D 1 $  
0 1 500 
0 1 5 1 0  
0 1 52 0  
0 1 5 3 0  
0 1 54 0  
0 1 5 5 0  
0 1 560 
0 1 5 7 0  
0 1 5 8 0  
0 1 59 0  
0 1 60 0  
0 1 6 1 0  
0 1 6 2 0  
0 1 6 3 0  
0 1 64 0  
0 1 65 0  

MAR R I AGE C ERTIF ICATE I NFORMAT ION 

PRINT \ PRINT 
PRINT "HOW MANY TIMES 
PRINT ' ( ENTER A DI GIT 
I N PUT F 
I F  F�O THEN GO TO 1 7 30 
FOR I•l TO F 

WAS " ; D $ ; "  MARR IED ? "  
FRO�! 0 T O  9 9 ) '  

PRINT \ PRINT 
PRINT ' ENTER 
INPUT C $  ( I ) 
PRINT 

A DATE FOR MARR IAGE # ' ; ! ; '  (DA MO YR ) '  

PRINT "WHAT WAS THE S POUS E ' S  FULL NM•E ?'" 
PRINT ' (U S E  MAIDEN NAME 1-.'HERE APPLICARLE ) '  
INPUT G $  ( I )  

0 1 6 6 0  PRINT 
0 1 6 7 0  
0 1 68 0  
0 1 69 0  
0 1 70 0  
0 1 7 1 0  
0 1 7 2 0  
0 1 7 3 0  
0 1 7 4 0  
0 1 75 0  
0 1 760 
0 1 7 70 
0 1 7 8 0  
0 1 7 9 0  
0 1 800 
0 1 8 1 0  
0 1 82 0  
0 1 8 3 0  
0 1 840 
0 1 8 5 0  
0 1 8 6 0  
0 1 8 7 0  
0 1 8 8 0  
0 1 89 0  
0 1 900 
0 1 9 1 0  
0 1 9 2 0  

PRINT ' WHERE WERE THEY MAR R I ED ? '  
I N PUT K $ ( 1 )  
PRINT\ PR INT 
PRINT "WHERE 
I N PUT D 2 $  ( I ) 

N E XT I 

DID YOU GET THE INFORMAT ION AROUT MAR R IAGE # " ; F ; "? "  

I F  FzO THEN C $ ( I ) • ' NOT A PPL I C ARL E ' 
I F  F=O THEN G$ ( I ) E ' NOT A PPL I CARLE ' 

DEATH CERTIF ICATE INFORMATION 

PRINT \ PR I NT 
PRINT ' WHEN DID ' ; D $ ; '  D I E  (DA MO YR ) ? '  
PR !NT 11 ( I F  YOU DON ' T  KNOI� , ENTER 'UNKNOim ' . 11 

PRINT " I F  HE OR S HE IS STILL L I VING, ENT E R  'ALI VE ' , ) "  
IN PUT J $  
I F  J $ = ' AL I VE '  THEN GO TO 1 90 0  
PRINT \ PR I NT 
PRINT ' WHERE DID HE/ SHE DI E ? '  
I N PUT L $  
PR INT\ PRINT 
P R I NT "WHER E  DID YOU GET THE I NFORMATION AROUT H I S /HER DEATH ? "  
I N PUT D 3 $  
I F  J $= ' AL I VE ' THEN L $ = ' NOT A PPLICARLE ' 
PRINT \ PR I NT \ PR INT 

0 1 9 3 0  PUT 0 1  
0 1 94 0  CLOSE # 1  
0 1 950 RETURN 
0 1 9 6 0  
0 1 9 7 0  
o J qso 
0 1 99 0  

PROCEDURE SUBROUTINE # 2  
READ AND RE VI S E  FILE 

02 000 PRINT \ PR I NT 
02 0 1 0  PRINT "TAS K :  READ AND R E V I S E  F' I LF. I"IFOR "''ATION" 
0 2 0 2 0  PR INT \ PRINT 
0 2 0 3 0  O PEN 'GEN ' AS FILE # 1 ,  S E QUENTIAL VAR IARL E , ACC E S S  MOD I F Y ,  MAP GEN 

Listing 4 continued on page 44 



PLEASE RUSH ADDITIONAL INFORMATION ON THE 
TALOS DIGI-KIT-IZER 

_______ State ____ _ 

C i rcle 361 on i n q u iry card. BYTE October 1979 43 
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FAM OSTM 
MULTI-TASKING DOS: 
• 8080/z80 
• Device independent f i le system 
• Multi-sessioning/spooling 
• Full user accounting 
• All files dynamic 
• Multi-user file security 
• Intersystem communications 

S 1 00 BUS SUPPORT 

MVT-BASI CTM 
MULTI-USER C O M P ILER 
• Powerful fi le, string 1/0 
• Chaining . . .  parameter passing 
• ISAM/sort faci l ities 
• Random, sequential files 
• Machine lang uage calls 
• Error trapping 

HARD DISKS SUPPORTED 

MVT -WORDFLOWTM 
MULTI-USER WORD 
PROCESS I N G  SYSTEM 
• Concurrent data processing 
• Automatic field i nsertion 
• Global search/replace 
• Library file insertion 
• "Cutting & pasting"/block moves 
• Full WP printer support 
• Multiple printers/concurrent 
• Wordwrap/variable l ine spacing 
• All options under user control 

I M M EDIATE DELIVERY 

AVAILABLE TO MANUFACTURERS/ 
OEM FOR PRIVATE LABEL 

MARKETING 

� MVT 
�MICROCOMPUTER 
... SYSTEMS INC. TT 
9241 Reseda Blvd., Suite 203 
Northridge, CA 91324 
Phone: (213) 349-9076 
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Listing 4 continued: 

DATA , I N VALID 1 3 0  
02040 PR INT "DO YOU W I SH TO S EARCH R Y  'NAM E '  OR R Y  'NUHRER ' ? " 
0 2 0 5 0  I N PUT W 2 $  
0 2 0 6 0  PRINT 
02 0 7 0  IF W 2 $ = 'NAJIE ' THEN CO TO 2 2 00 
0 2 0 80 I F  W 2 $ <> ' NUMR ER ' THEN GO TO 2 0 4 0  
0 2 0 9 0  P R I N T  " PLEASE E N T F. R  T H E  NUHR ER : "  
0 2 1 00 I N PUT A l  
0 2 1 1 0 PR INT 
0 2 1 2 0  R E STORE Il l  
02 1 3 0 LET z s�o 
0 2 1 40 LET Z S=ZS+l 
0 2 1 50 IF Z 5>I 3 THEN PR INT " PERSON H " ; A l ; "IS NOT IN T H E  F IL E . "  
02 Hi O  I F  Z 5 >I 3 THEN CO TO 2 9 4 0  
02 1 70 GET Il l  
02 1 80 I F  A l <>B THEN C� TO 2 1 4 0  
0 2 1 90 C� T O  2 3 4 0  
0 2 2 00 PRINT " I F  YOU ARE LOO II'I N G  FOR SOHEONE IN PART ICULAR " 
0 2 2 1 0  PRINT " PLEASE ENTER H I S  OR HER NAH F. .  I F  YO U \�ANT" 
0 2 2 2 0  PRINT "TO READ THROUGH THE ENT IRE F IL E ,  ENTER ' ALL ' . " 
0 2 2 3 0  I � PUT P l $  
0 2 2 4 0  PR INT 
0 2 2 5 0  LET P2 $=P l $  
0 2 2 60 R ESTORE Il l  
0 2 2 7 0  LET Z SaO 
0 2 2 8 0  LET Z S•ZS+l 
0 2 2 9 0  IF Z 5 >I 3  TllEN PR INT P l S ; "  IS NOT IN THE FIL E . "  
0 2 3 00 I F  Z S >I 3 THEN CO TO 2 9 4 0  
023 1 0  GET Il l  
02 3 2 0  I F  P l $= ' ALL '  THEN LET P 2 $=D$ 
02 3 3 0  IF P 2 $ < >D $  THEN C� TO 2 2 80 
0 2 3 4 0  PR INT\ PRINT 
023 5 0  PR INT 'GENEALOGICAL INFORMATION FOR : '  
0 2 3 6 0  PR INT D$ 
02 3 70 PR INT "NlJHR ER : " ; R  
0 2 3 80 PRINT 
0 2 3 90 PRINT ' BORN:  ' ; E $  
0 2 4 0 0  PR INT ' B IRTHPLAC E :  ' ; H $  
0 2 4 1 0  PRINT 
02 4 2 0  P R I NT "FATHER : " ; Q $ ; "  (NUHR ER : " ; R ; " ) "  
0 2 4 3 0  PR INT "MOTHER : " ; S $ ; "  (NUHBER : " ; T ; " ) "  
0 2 4 4 0  PR INT 
0 2 4 5 0  IF F•O THEN CO TO 2 5 3 0  
0 2 4 6 0  PRINT 'MAR R I F.D TO : '  
0 2 4 7 0  FOR I = l  TO F 
02 4 8 0  PR INT ' ' ; G $ ( I )  
0 2 4 9 0  PRINT ' DATE : ' ; C $ ( I )  
0 2 5 0 0  PRINT ' PLAC F. :  ' ; K $ (1 ) 
02 5 1 0  PRINT 
0 2 5 2 0  NEXT I 
0 2 5 3 0  I F  J $ m ' AL I VE ' THEN GO TO 2 5 6 0  
02 5 4 0  PRINT "DEATH DATE : " ; J $  
0 2 5 5 0  PRINT ' PLACE O F  DEATH : ' ; L $  
0 2 5 6 0  PRINT \ PRINT 
0 2 5 7 0  PR INT "RECORDS SOURC E : " 
0 2 5 8 0  PR INT " R IRTH AND PAR ENTAGE : " ; D l $  
0 2 5 9 0  FOR I = l  TO F 
0 2 6 0 0  PRINT " MAR R I AGE /I" ; F ; " : " ; D 2 $ ( I )  
02 6 1 0  N E XT I 
0 2 6 2 0  IF J $ = ' AL I VE ' THEN r� TO 2 6 4 0  
0 2 6 30 P R I N T  " DEATH : " ; D 3 $  
0 2 6 4 0  PRINT\ PRINT 
0 2 6 5 0  
0 2 6 6 0  PRINT ' D O  YOU WISH T O  CHANGE ANYTH I NG ? '  
0 2 6 7 0  I N PUT P3$ 
0 2 6 8 0  IF P 3 $= ' N ' TH E N  GO TO 2 9 30 
0 2 6 9 0  I F  P 3 $ - ' NO ' THEN CO TO 2 9 30 
02 700 
02 7 1 0  MENU FOR REVIS IONS 
02 7 2 0  
0 2 7 3 0  PRINT 

Listing 4 continued on next page 



Listing 4 continued: 

02 740 PRINT ' PLEASE ENTER THE NUHJIER OF THE ITEM ' 
0 2 750 PRINT ' YOU WISH TO CHANGE : '  
0 2 7 6 0  PRINT 
02 7 70 PRINT ' 1 )  NAME AND N UMI\ER ' 
0 2 78 0  PRINT ' 2 )  1\ IRTH ANn PARENTAGE ' 
0 2 7 9 0  PRINT ' 3 )  MARR IAGE INFOR!1AT ION ' 
02800 PR !NT ' 4 )  DEATI! INFORMATION ' 
02 8 1 0  PRINT ' 5 )  NOTHI N G '  
02 8 2 0  PRINT 
02 8 3 0  I N PUT P4 
0 2 840 I F  P4=1 THEN GO SUB 4 1 90 
02 8 5 0  I F  P 4 = 2  THEN GO SUI\ 4 300 
02 860 I F  P 4 = 3  THEN GO SUB 4460 · 
02 8 7 0  I F  P4•4 THEN GO SUB 4 6 7 0  
0 2 8 8 0  I F  P4=5 THEN GO TO 2 94 0  
02890 PRINT 
02 900 
02 9 1 0  PR INT 'DO YOU WISH TO HAKE OTHER CHANGES ? '  
0 2 9 2 0  GO TO 2 6 7 0  
0 2 9 3 0  U PDATE # 1 ,  M A P  1 40 
02940 PRINT\ PR I NT 
0 2 9 5 0  ! 
02 960 PRINT ' WOULD YOU CAR E TO EXAM INE ANOTHER RECORD ? '  
0 2 9 70 I N PUT P$ 
02 9 8 0  IF P $= ' Y '  THEN IF P l $<> 'ALL ' TH EN GO TO 203 0 
02 9 9 0  I F  P $ = ' YES ' TH EN IF P l $ <> ' ALL ' THEN GO TO 2 0 3 0  
0 3 0 0 0  I F  P $ = ' Y '  TH EN GO T O  23 1 0  
03 0 1 0  I F  P $ = ' YES ' THEN \� TO 23 1 0  
03020 ! 
03030 CLOSE # 1  
03040 RETURN 
03050 
03060 PROCEDURE SUBROUTINE #3 
03070 L I N K  PEDI GREE BY NUMBER 
03080 
03090 PR INT\PR INT 
0 3 1 00 PR INT "TA S K :  LI ST PEDI GR EE" 
03 1 1 0 PR INT \ PRINT 
03 1 2 0  O PEN ' GEN ' A S  FILE # 1 ,  S E QUENT IAL VAR IAI\LE , MAP GENDATA , INVALID 
1 30 
03 1 30 LET I 4•0 
03 1 40 PR INT "WHO SE PEfl i GREE WOULD YOU L IKE PRINT ED ? "  
03 1 5 0  PRINT " ( ENTER H I S /HER NUMB ER ,  PLEAS E ) "  
03 1 60 I N PUT Xl 
03 1 70 PRINT\ PR INT 
03 1 80 PRINT "THE SYMBOL ' F '  STANDS FOR ' FATHER "' 
03 1 90 PR INT "THE S YMIIOL ' M '  STANDS FOR ' MOTHER ' "  
03200 PRINT\ PRINT 
032 1 0  
0 3 2 2 0  FI�D PARENT S  AND L I S T  
0 3 2 3 0  
03 2 4 0  LET 1 4•1 4+1 
03 2 50 IF 1 4>1 3 THEN PRINT " PER SON H " ; X l ; " I S  NOT LISTED IN THE FILE" 
0 3 2 6 0  IF I 4 >1 3 THEN GO TO 4 1 5 0 
03 2 70 GET Il l  
03280 I F  B <>X l THEN \� T O  3 2 4 0  
0 3 2 9 0  PR INT TAI\ ( l 5 ) ; " PEDIGREE FOR PERSON 1/ " ; B  
03300 PR INT 
03 3 1 0  PRINT D $  
0 3 3 2 0  PRINT 
0 3 3 30 PRINT TAJ\ ( 5 ) ; ' F : ' ; O $ ; ' ( N UMBER : ' ; R ; ' ) '  
03 3 4 0  PR INT TAJI ( 5 ) ; ' M : ' ; S $ ; ' (NUMI\ER : ' ; T ; ' ) '  
0 3 3 5 0  PRINT 
0 3 3 6 0  
03 3 7 0  FIND GRAND PARENTS ANn LIST 
03 3 8 0  
0 3 3 90 LET X 2 •R 
03400 LET X3-T 
034 1  o LET r 5 -o 
034 2 0  L ET ! 1 2•0 
03430 I F  X2 <>0 THEN 1 1 2 •1 1 2+ 1  

Listing 4 continued on page 4 6  

C i rcle 141  o n  inqu i ry card. 

A . C .  POWER 
CONTROL for ALL 
COMPUTERS or 
COM PLETE TU RNKEY 
SYSTEMS 
Interface T O  t h e  Real World with GIMIX Relay 
Driver Boards. Connects to any Computer 
through a 20 ma. cu rrent loop (up  to 4 
Boards - 1 28 Relays per port) . 

Interface FROM the Real World with GIMIX 
* OPTO BOARDS ( u p  to 34 switch closures with one 8 bit 

Parallel I I 0 Port) 

* 1 6  BUTTON KEYPADS 

* 35 BUTTON ALPHANUMERIC  KEYPADS 

A Broad Range of 6800 Systems 
and Boards Com patible 
with the S S50 Bus 

MAIN FRAME: I ncludes chassis. power 

supply, switches, fan and mother board . .  $ 798 . 19  
1 6K SYSTEM S:  Mainframe, p lus 6800 CPU, 

1 6K Static Ram and choice of I I 0 . . . .  $1 344 . 29 
Other packages available. 

1 6K Static RAM 

Boards for the 

SS-50 Bus 
� • 

• Gold bus con nectors 
• 4 separate 4K B locks 
• I nd ividual Addressing,  
Write Protect, and Enable/ 
Disable for each 

$29813 

f 
Memories . . .  

As above 
with Sockets 
and Software 

control features 

536816 
All GIMIX memory boards are assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 

Add $32.00 for 250 ns parts 

Tl TMS 4044's - 1 0% SUPPLY 
(Not an "equivalent", but the real thing!) 

450 ns $5.90 each 250 ns $6.90 each 

8KPROM BOARD . . . . . . . . . . . . . . . . . . . . . . . . . $ 98.34 
4K PPD PROM BOARD, Burner and Duplicator . . 1 98 .35 
2708 ' s . .  . . . . . .  each 7.90 
64 or 32 x 1 6 VIDEO BOARD . 1 98.71 
80 x 24 SUPER VIDEO BOARD with user programmable RAM 

character generator. . 458.76 
Serial  I/O's . . . . .  1 Port $ 88. 41 4 Port 1 98.43 
Parallel I / O ' s  . . . .  2 Port $ 88.42 8 Port 1 98.45 
Add $5. handling charge on orders under $200. 

1 337 WEST 37th PLACE 
CHICAGO, I LLINOIS 60609 
(31 2) 927-551 0 • TWX 9 1 0-221 -4055 
Quality Electronic products since 1975. 
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Listing 4 continued: 

03440 1 F . X3<>0 THEN 1 1 2�1 1 2+ 1  
034 5 0  IF I 1 2 = 0  THEN GO T O  4 1 50 
03460 LET I 4 =I 4+1 
0 3 4 7 0  IF ! 4=! 3 THEN C�S UB 4 840 
03480 GET Il l  
03490 I F  X2•B THEN GO TO 3 5 2 0  
03500 I F  X3�B THEN GO T O  3 60 0  
0 3 5 1 0  GO T O  3 4 6 0  
0 3 5 2 0  PRINT TAB ( 1 0 ) ; ' FF : ' ; Q $ ; ' (NUMBER : ' ; R ; ' ) '  
0 3 5 3 0  PRINT TAB ( 1 0 ) ; ' FM : ' ; S $ ; ' (NUMBER : ' ; T ; ' ) '  
0 3 5 4 0  PRINT 
0 3 5 5 0  LET X4zR 
03560 LET X 5=T 
03 5 7 0  LET I 5 =I 5+1 
0 3 5 8 0  IF I 5<I 1 2  TH EN GO TO 3 4 6 0  
0 3 5 90 I F  I 5>=I l 2  T H E N  G O  TO 3 7 3 0  
03 600 PR INT TAB ( 1 0 ) ; ' MF : ' ; Q $ ; ' (NUMBER : ' ; R ; ' ) '  
03 6 1 0  PRINT TAB ( l 0 ) ; ' MM : ' ; S $ ; ' (NUMBER : ' ; T ; ' ) '  
0 3 6 2 0  PRINT 
03630 LET X6=R 
03640 LET X7=T 
0 3 6 5 0  LET ! 5•! 5+1 
0 3660 I F  ! 5 <! 1 2  THEN GO TO 3 4 6 0  
0 3 6 7 0  I F  I 5>=I l 2  T H E N  G O  T O  3 7 30 
0 3680 LET I 1 5=0 
03 690 PRINT 
03 700 
03 7 1 0  FIND GREAT GRANDPARENTS AND LIST 
03 7 2 0  
0 3 7 3 0  LET I 5=0 
0 3 7 4 0  LET I I 2 �0 
03750 IF X4<>0 THEN I l 2•I l 2+l 
03 7 6 0  I F  X5<>0 THEN I l 2 •I l 2+l 
03770 I F  X 6 <> 0  THEN I l 2•I l 2+l 
0 3 7 8 0  IF X 7<>0 THEN I l 2=I l 2 + l  
0 3 790 I F  I l 2=0 THEN GO TO 4 1 50 
03800 LET ! 4 =! 4+1 
0 3 8 1 0  I F  I 4>I 3 THEN GOSUB 4 840 
03 8 2 0  IF ! 1 6>4 THEN PR INT "FURTHER TRACI � G  OF 
THE PEOIGREE IS IMPOSS I BLE . " 
03840 I F  ! 1 6 >4 THEN GO TO 4 1 50 
03 850 GET 111 
0 3 860 I F  X4•B THEN GO TO 3 9 1 0  
0 3 8 7 0  I F  X5=B THEN GO T O  3 9 7 0  
03880 I F  X6•B THEN GO TO 4 0 3 0  
0 3 89 0  I F  X 7•B THEN G O  T O  4 0 9 0  
03900 G O  T O  3800 
039 1 0  PRINT TAB ( 1 5 ) ; ' FFF : ' ; Q $ ; ' (NUMBER : ' ; R ; ' ) ' 
0 3 9 2 0  PRINT TAB ( 1 5 ) ; ' FFM : ' ; S $ ; ' (NUMBER : ' ; T ; ' ) '  
0 3 9 3 0  PRINT 
03 940 LET I 5•I 5+1 
03950 IF I 5 <I 1 2  THEN GO TO 3800 
03 960 I F  ! 5 >• 4  THEN GO TO 4 1 50 
03 9 7 0  PRINT TAB ( l 5 ) ; ' FMF : ' ; Q$ ; ' (NUMB ER : ' ; R ; ' ) '  
03 Q80 PRINT TAR ( I  5 ) ;  ' FMH :  ' ;  S $ ; '  (NUMBER : ' ; T ; ' ) '  
0 3 99 0  PRINT 
04000 LET I 5=I 5+1 
040 1 0  IF I 5 <I 1 2  THEN GO TO 3800 
04020 I F  I 5>•I 1 2  THEN GO TO 4 1 50 
04030 PRINT TAB ( 1 5 ) ; ' MFF : ' ; Q $ ; ' (NUMBER : ' ; R ; ' ) '  
04040 PRINT TAB ( l 5 ) ; ' MFM : ' ; S $ ; ' (NUMRER : ' ; T ; ' ) '  
04050 PRINT 
04060 LET I 5 =I 5+ 1  
04070 IF I 5 <I l 2  THEN GO T O  3800 
04080 IF I 5 >• I 1 2  THEN GO TO 4 1 50 
04090 PRINT TAB ( l 5 ) ;  ' 11l-IF : ' ; Q $ ; '  (NUMB ER : ' ; R ;  ' ) '  
04 1 00 PRINT TAB ( l 5 ) ; '!1}1M : ' ; S $ ; ' (NUMBER : ' ; T ; ' ) '  
04 1 1 0  PRINT 
04 1 2 0  L ET I 5•I 5+l 
04 1 30 I F  I 5 <I l 2 THEN GO TO 3 800 
04 1 4 0  
04 1 50 CLOSE fl l  
04 1 60 RETURN 

46 October 1979 © BYTE Publications Inc 

04 1 70 
04 1 80 
0 4 1 90 
04200 

REVI S ION SUBROUTINE H I  
CHANGE NAME AND NIDIB ER 

042 1 0  PRINT\ PRINT 
0 4 2 2 0  I N PUT 'NAME : ' ;D $  
04230 PRINT 
0 4 2 40 INPUT 'NUMBER : ' ; B 
04250 RETURN 
0 4 2 60 
042 70 
042 80 
04290 

REVIS ION SUBROUTINE 0 2  
CHANGE B I RTH INFORMATION 

04300 CHANGE B IRTH INFORMATION 
04 3 1 0  PRINT\PRINT 
0 4 3 2 0  INPUT ' B IRTHDATE : ' ; E $  
04 330 PRINT 
04340 
04350 
04360 
043 70 
04380 
043 90 
04400 
044 1 0  

I N PUT 
PRINT 
INPUT 
I N PUT 
PRINT 
INPUT 
I N PUT 
PR INT 

' B IRTH PLACE :  , ; H $  

"FATH ER ' S  NAME" ; Q$ 
"FATHER ' S  NUMB ER " ; R  

"MOTH ER ' S  NAME" ; S $  
"MOTHER ' S  NUMBER" ; T  

0 4 4 2 0  I N PUT "SOURC E OF INFORMATION" ; D l $  
04430 RETURN 
04440 
044 5 0  
04460 
04470 

REVIS ION SUBROUTINE 113 
CHANGE MARR IAGE I NFORMATION 

04480 PRINT\ PRINT 
04490 
04500 
045 1 0  
04520 
04 5 3 0  
04540 
0 4 5 5 0  
04560 
04 5 7 0  
04580 
04590 
04600 
046 1 0  
0 4 6 2 0  
04630 
04640 
04650 
04660 
04 6 7 0  
04680 
04 6 9 0  
04 700 
04 7 1 0  
0 4 7 2 0  
0 4 7 3 0  
0 4 7 4 0  
0 4 7 5 0  
0 4 7 60 
04 7 7 0  

INPUT "WHICH MARRIAGE ( ENTER NUMB ER ) " ; !  
PRINT 
PRINT "DATE OF MARR IAGE #" ; I ;  
INPUT C $ ( I )  
PRINT 
INPUT " S POUSE ' S  NAHE" ; G $ ( 1 ) 
PRINT 
I N PUT "PLACE OF MARRIAGE " ; K $ ( 1 )  
PRINT 
PRINT "SOURCE OF INFORMATION ? "  
INPUT D 2 $ (I )  
PRINT 
PRINT "FOR HOW HANY OF TH IS PERSON ' S  MARR IAGES nOES" 
PR INT "THE F ILE NOW CONTAIN I NFORMATION ? "  
I N PUT F 
RETURN 

REVIS ION S UBROUTINE #4 
CHANGE nEATH INFORMATION 

PR INT\ PRINT 
PRINT "DEATH DATE" 
PRINT " ( I F  YOU DON 'T KNOW , ENTER 
PRINT "HE OR S HE IS STILL ALIVE ,  
IN PUT J $  
IF J $= 'ALI VE ' THEN GO TO 4 8 0 0  
PRINT 
IN PUT " PLACE OF DEATH " ; L $  
PRINT 

04780 PRINT " SOURCE OF INFORMAT ION ? "  
04 790 INPUT D 3 $  
04800 RETURN 
04 8 1 0  

'UNKNO\.IN ' .  IF" 
ENTER 'AL I VE ' . ) "  

04820 ! RESTORATION OF FILE POINTER 
04830 ! 
04840 RESTORE f/ 1  
04 8 5 0  RETURN 
04860 
04870 PROCEDURE S UB ROUT I N E  114 
04880 END TH E PROGRAM 
04890 
04900 PRINT 
049 1 0  END • 





Power Helps Analyze 
Electric Bills 

Karen S Wolfe 
2935 E Cannon Dr 
Phoenix AZ 85028 

We al l know there are many reasons for 
increas ing ut i l i ty costs, from h igher oi l  prices 
to b i l l ion do l lar E nv ironmen tal Protection 
Agency regu l ation s, bu t that doesn' t  make 
the pay ing any easier. 

There has been much rhetoric abou t per
sonal conservation and e l im ination of waste. 
I n  order to formu late an effective and effi
c ient p l an for conservation of e lectricity in  
you r home or  business, you need to know 
the cost of operation for ind ividual app l i 
ances and other el ectrical devices. 

The Power p rogram (see l isting 1 )  calcu
l ates from your el ectric bil l your cost per 
k i lowatt-hour of power used. The program 
then generates the cost per month and per 
hour to operate specific appl iances, given 
the i r  el ectrical specifications. 
name p l ate fastened somewhere on the de
vice. However; some appl iances l ist am ps 
rather than watts. The Power program con
tains an option for calcu lating wattage from 
amperage and vol tage. 

You wi l l al so need the l isted vol tage, 
wh ich w i l l  u sua l ly  appear as 1 20 V or 1 20 
V AC. If vol tage is given i n  a range of, say, 
1 1 0 V to 1 30 V, i t  means that the app l i ance 
wi l l  operate at any vol tage with in the range. 
I n  the p rogram, u se the vol tage wh ich is 
ru nn ing th rough the ci rcu i t  that the appl i
ance i s  p lugged into. 

A tabl e  of hou sehold appl iances i s  pro
v ided for you r convenience in gathering and 
record ing needed inputs and month ly  costs. 
A word of warn ing abou t the estimation of 
hou rs an appl i ance i s  operated in  a month :  I 
repeated ly u nderestimate th is time, perh aps 
because i t  seems that months fly by and 
hou rs are inconsequentia l .  But there are 720 
hou rs in a 30-day month and in order to 
make th is analysis usefu I one must real istic
a l ly estimate hou rs of u se. 

Another p roblem can exist i n  obtain ing 
an estimated wattage for some of the h igh 
power consum ption devices such as e lectric 
furnaces, or air cond i tioning un i ts . New 
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mode l s, today, w i l l  have many of thei r tech
n ical specificat ions I is ted in information 
sheets avai lab le to the pub l ic. Among these 
spec ifications w i l l  be an estimate of total 
system power requ i rement i n  k i lowatts. For 
the sample ru n i n  l ist ing 2, I u sed the total 
system k i l owatts that were l isted for a heat 
pump  dur ing i ts cool ing  cycle, given various 
other cr iter ia such as outdoor temperature. 

The l isted power requ i rement was 6.3 
k i lowatts; however, the p rogram requ i res 
that watts, not k i lowatts, be entered. If  the 
data on your equ ipment is in k i lowatts, mu l 
tip ly  by 1 ,000 to obta i n  watts. 

Home e lectric fu rnaces are u sual ly rated 
at 5 kW and up depend ing on how m uch 
heat is requ i red. A very rough estimate for 
an average home with an electric furnace 
is 1 5  to 25 kW, or 1 5,000 to 25,000 W. I f  
you cannot obtain your particu lar  system 's 
wattage, you m ight try us ing this average, 
but it cou l d  be sign ificantl y  d ifferent from 
your actual system 's draw. 

Sample Run 

The Power p rogram, l ist ing 1 ,  i s  written 
in North Star BASIC. There are no i n struc
tions for provid ing hardcopy, but if you 
desire one you cou ld  p l ace a statement for 
sel ecting your p ri nter at, perhaps, l i ne 41 5 .  
You cou ld  then select t h e  video mon i tor 
aga in at l i ne  495. 

The p rogram p resents two options. If  you 
al ready know the cost per k i lowatt-hour  the 

· u ti l i ty company uses to calcu l ate your bi l l ,  
you can select option 2 .  Th i s  al lows you to 
input  the cost per k i lowatt-hour by jump ing 
to the main portion of the p rogram . 

I f  you do not know the kilowatt-hour 
rate, se l ect option 1 ,  as in the example .  
Actua l ly ,  your cost per k i lowatt-hour wi l l  
p robably v ary from one month to the n ext  
because of the rating  stru cture systems u sed 
by power com pan ies, espec ia l ly  if t ime of 
day rates are being used. So, you just m ight 



no loose ends 
All- In-One: computer, floppy, 1/0, 16K RAM. $1595* 

New Heath kit® H89 
Ai l- I n-One Com puter 
Heath takes the risk out  of selecting a 
balanced computer system. Now, video 
terminal,  f l oppy, keyboard and 8-bit 
computer are brought together in one 
self-con tained, compact u n it. Nothing 
hangs out. 

Two ZBO's 
The personal computer has never been 
simpler. Or smarter. Two ZBO microproc
essors mean terminal never shares pow
er with computer, as do most desk-top 
units. So this terminal  is capable of a 
mu l titude of high-speed functio ns, a l l  
controllable by keyboard o r  software. 

1 02K bytes storage 
Built-in floppy disk system gives you fast 
access to programs and data. Each 5 % 
inch diskette has more than 102K bytes 
of storage area, enough to hold entire 
files. The Al l - l n-One comes with 16K 
RAM, expandable to 48K. 

H u ndreds of uses at 
home or work 
The Al i-In-One Computer runs programs 
written in MICROSOFT'" BASIC and 
ASSEMBLER Languages. And it accepts al l  
cu rrent software written for the popular 
Heathkit HB computer. You can choose 
from scores of practical programs for 
home and business. 

Learn by b u i l d i ng 
What better way to learn about comput
ers than to build one yourself? The Ail
In-One is available in easy-to-build kit 
form, as wel l  as completely assembled. 
Like a l l  Heath electronic kits, it comes to 
you with its own easy-to-fol low assem
bly manual and a nationwide network of 
service centers to assure· smooth sailing. 

FREE CATALOG 
For complete details on the 
H e a t h k i t  H 8 9  A l l · l n - One 
Computer a n d  nearly 400 
other electronic kits for your 
home, work or pleasure, send 
today for the latest Heathkit 
Catalog of values. 

•$1 1 95 without floppy. Mail order kit price, F.O.B. Benton Harbor, M I .  Also available at Heathkit Electronic Centers at s l ightly higher prices. Prices subject to change 
without notice. Heathkit® 

HEATH COMPANY, DEPT. 334·580, BENTON HARBOR, Ml 49022 

Circle 1 63 on inquiry card. 

CP·170 
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Listing 7 :  North Star 
BASIC program to calcu
late the cost of running 
electrical appliances. The 
program ·helps you deter
mine the operating cost 
of an appliance based on 
the average wattage or the 
voltage and amperage ra
tings of the product. 

out of cu nos1ty calcu late your cost per 
k i lowatt-hour each month as you get you r 
b i l l  and se� if it is changing. Sometimes there 
are d i fferent rate b lock  structures between 
summer and winter. 

After entering option 1 ,  you are prompted 
to input  the ending ki lowatt-hour read ing 
from a recen t  el ectric b i l l  (66,239, for 
example) .  Next, input the previous reading, 
which shou l d  a lso appear on the bi l l  
(62,21 3, for example) .  

The p rogram prompts you to enter the 

1 0  DIM D$ ( 1 >  

amount of the b i l l .  If your u ti l i ty company 
sel l s  both e lectricity and gas to you, be cer
tai n that on ly the e lectric portion of the b i l l  
is entered. There may also be a fuel adjust
ment cost figured into the total cost, and 
sales tax wi l l  p robably appear on the b i l l .  I t 's 
up to you if you want to inc lude these fig
u res in the total cost you enter i n to the 
program. If  you do inc lude them, you can 
apportion the i r  cost to ind ividua l  app l iances. 
The cost per k i lowatt-hou r wi l l  p robably not 
be affected sign ificantly whether  you do or 

2 0  PRINT • THIS PROGRAM CALCULATES POWER USAGE AND COSTS " 
30 PRINT\ PRINT 
L+ Q PRINT • PROGRAM OPTIONS : " 
50 PRINT · 
60 PRINT " 1 .  CALCULATE COST PER KILOWATT HOUR " 
70 PRINT " 2 ,  CALCULATE APPLIANCE POWER USAGE AND COST " 
8 0  Pf<INT 
9 0  INPUT " SELECT l OR 2 " r A 
1 0 0  PRINT 
l 1 0  ON A GOTCI 1 2 0 r 2 0 0  
1 2 0  INPUT " ENTER ENDING �(WH f�EADING FROM ELECTRIC BILL " r E 
1 3 0  PRINT 
l. 4 0 INPUT " ENTER BEGINN:tNG KWH READING FROM BILL. " , E: 
1 5 0  PRINT 
1 6 0  INPUT • ENTER AMOUNT OF ELECTRIC BILl... • , T 
1 7 0  PRINT 
1 8 0  LET C = T / C E-B > 
1 9 0  GOTCl ��2 0  
2 0 0  INPUT " ENTER COST PER KWH • , c 
2 1  0 Pf<INT\ PFnNT 
2 2 0  PRINT " OPTWNS " 
2 3 0  PRINT 
240 PRINT " 1 ,  CALCULATE WATTS " 
25 0 PRINT • 

2 , INPUT WATTS " 
260 PRINT 
;�7 0 INPUT • SELECT 1 ()f� 2 " , A 
28 0 PRINT 
29 0 ON A GOlD 30 0 r  350 
3 0 0  INPUT " ENTER APPLIAN!::E VOLTAGE • , v 
3 1 0  Pf\INT 
320 INPUT " ENTER APPLIANCE AMP m�AW " , Z 
3 3 0  LET W = Z � V 
3 4 0  GOTO 360 
350 INPUT " ENTER APPLIANCE WATTAGE " r W 
360 PRINT 
�17 0 INPUT " ENTER NUMBER OF HOURS USED IN TIME PERIOD " , H 
380 PRINT 
39 0 LET K = < W*H > / 1 0 0 0 
4 0 0  LET D = K � C 
4 1 0  PRINT\ PRINT\ PRINT 
4 2 0  PRINT " COST PER KILOWATT HOUR OF USAGE = " r C 
43 0 PRINT 
Lf4 0 PRINT " �(ILClWATT HOURS ClF POWER USAGE " ' �( 
4 5 0  PRINT 
Lf6 0  PRINT " MONTHLY COST OF THAT POWER USAGE:= " r D 
olf;70 PRINT 
LfB O  PRINT " COST PER EST . HOUR ' S  USE " r D/H 
490 PRINT\ PRINT 
5 0 0  INPUT " OCl YOU WISH TO CALCULATE ANOTHER APPL:I:ANCE < Y I N > ?  " r O$ 
5 1 0  IF D$ = • y •  THEN 2 1 0  
5 2 0  END 
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llllicru!IIET 
Big-system performance 

for your personal com puter. 

M i c ro N ET is a remote o n- l i ne c o m p u t i n g  serv
i ce ava i l ab l e  t h r o u g h  l oc a l  p h o n e  l i nes i n  27 
m aj o r  m et ro p o l i t a n  areas .  I t  i s  a serv i ce for  
perso nal  computer  u sers p rovided by Compu
Serve,  one of the n a t i o n ' s  l ea d i n g c o m p uter  
serv i ce com pan i es.  

Serv ices avai lable : 
• Ability to communicate with other small computer 

users 
• Ability to buy and sell software through the network 
• Practical personal programs 
•.Time-saving business applications 
• Educational aids 
• Easy-to-use programming languages 
• Advanced programming and diagnostic tools 
• Entertaining games 

Plus up to 64 K bytes of on-line fi le storage. 

M i c r o N ET u s ers c a n  a c c ess o u r  l a rge-scale  
c o m puter systems i n  offpeak h o u rs ,  from 6 P . M .  
to 5 A . M . l o c a l  t i m e wee k d ays a n d  a l l  d ay o n  
weekends a n d  most hol i d ays. The cost, w h i c h  
w i l l  b e  b i l l ed to y o u r  M aster  C h a rg e  o r  V i s a  
Card ,  is  o n l y  $5.00 per h o u r  o f  comp uter t i me. 
There is  a one-t i m e  s i g n- u p  charge of $9.00. 

Circle 54  on  inqu i ry card. 

Equipment requ i red 
A personal  com puter o r  com puter term i n al  with 
com m u n i cat ions capabi l i ty a n d  a te lephone.  

Please send me more information : 

� - - �a�:- - - - - - - - , 1 CompuSerye 
I Personal Computing Division 

5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 I Send me. i nformat ion on M i c roNET.  

I Name _________________________________ __ 

I Add ress---------------------------------

City /State / Z I P  I � _ _  /lllicrn/1/E� __ _  !J 
Cit ies wi th  local phone serv i ce access : Ak ro n ,  Atl anta, Boston, 
Canton ,  C h i c ag o, C i n c i n nat i ,  C l eve l a n d ,  C o l u m b us, Dal las, 
Dayton, Denver, Detroit, Houston, I nd ianapol is, Los Angeles, 
Louisv i l le ,  Memphis ,  West Caldwel l  (NJ) ,  New York, Phi ladel
ph ia ,  P i ttsb u rg h ,  San F ra n c i s c o ,  Stamford (CT) ,  St. Lou is ,  
Toledo, Tucson, Wash i ngton, D .C .  

Software Authors-see separate ad on page 1 20. 
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Table 7 :  This table can be used to collect data from your appliances for the 
Power program. 

Appl iance Power Table  

Watts or Hours used Monthly Cost per 
Appl iance amps and volts per m onth cost hour of use 

Coffee m aker 

M icrowave oven 

Oven 

Range 

D ishwasher 

Refrigerator 

Freezer 

Cl othes dryer 

Clothes washer 

E lectric blan ket 

Stereo 

Television 

Lawn mower 

E l ectric saw 

Ligh ting 

Sewing m achine 

Air  cond itioner 

Deh u m id i fier 

E lectronic a i r  
f i lter 

Fan 

E lectric furnace 

E lectric hot water 
heater 

Waterbed heater 

Swimming pool 
f i l ter 

Listing 2: A sample run using the Power program. 

Tl··m:> F' I'(()CI'�t.oM CALCUL..f.\, ·n::�:; PClWEF� UBAGE AND COSTS 

F'RClGio;:AM OF'TIONB : 

1 .  CALCULATE COST PER KILOWATT HOUR 

2: o CALCULATE APPLIANCE POWEF� UBAGE AND cm;T 

�;ELECT 1 OF� Z 1 

ENTEF� END:I:NG �(1-11··1 F�EADING nmM ELECTRIC E::rL.L 66239 

ENTEF� BEGINNING I<WH READ:I:NG Fr-i:tJM BILl... 622 1 3  

ENTER AMOUNT OF ELECTRIC BILL 1 7 0 . 7 1 

OPTIONS 

t .  CALCULATE WATTS 

2 .  INPUT WATTS 

SELECT l. OF� 

ENTEF� AF'F'Ll:ANCE VOLTAGE 1 2 0  

ENTER APPLIANCE AMP DRAW 2.. 
ENTEF� NUMBER OF HOURS USED 
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2. 1 

TIME PERIOD .1.l!JL 
Listing 2 continued on page 54 

do not inc lude these add itional costs. In the 
samp le  run, we wi l l  enter  $ 1 70 .71  for the 
total cost of e lectric ity.  

The program now p resents two more 
options :  to calcu late watts from amps and 
vol ts, or to i nput  watts. In the example we 
wish to calcu l ate watts, so we en ter 1 .  We 
are p rompted to enter the app l iance voltage, 
in th is case 1 20. Then we enter the amps, in 
th is  case 3 .  The number of hours used a 
month is estim ated at 1 00 .  

The calcu l ations are qu ick ly  done and 
four resu l ts are p resented. The inputs in  
th is  example were for a sewing mach ine and 
now I know what it 's costing me to keep 
repai r ing my 5 year o l d 's torn clothes. The 
first resu lt  shown is the cost per k i lowatt
hour, which was calcu l ated from the uti l ity 
bi l l .  Notice the E-02 at the end of the num
ber. This fl oating point notation m eans that 
you move the decimal point two p laces to 
the l eft for a dol l ars and cents answer. 
Therefore, the u ti I i ty company rate on my 
last b i l l  averaged ou t to be  $0.04 per k i lo
watt-hou r of use. 

The next resu l t  i s  the number  of k i lowatt
hours of power u sed fo r the sewing mach ine. '  
This i s  the p roduct of the k i l owatt d raw 
times the estimated hours of u se. You r 
el ectric meter records the total number of 
k i l owatt-hours of u sage ; th is  is what appears 
on your b i l l .  In th is case, 36 kWh of my 
total usage were due to the sewing machine. 

The month ly  cost of u sing the mach ine is 
shown next. In th is  example, it cost me $ 1 .53 
to operate my sewing machine for 1 00 hou rs 
du ring the month. That doesn 't seem too 
bad . In fact, the next resu l t  p resented shows 
me that one hour 's usage of the machine 
costs me abou t 1 )1:! cents. That's a bargain !  

The p rogram now asks i f  we wish to cal
cu late costs for another  appl iance. To do so 
we enter Y. 

The p rogram al ready has calcu lated the 
cost per k i l owatt-hour, so we loop back to 
the options for entering or calculating 
wattage. The next app l i ance I want to check 
i s  a portable color televis ion for which I 
know the wattage. So, we enter option 2 for 
th is  p rompt. 

The wattage for the television is 240, so 
th i s  figu re is entered as p rompted. The esti
mated hours of u sage in a month are 200. 
The resu lts show me that ru nn ing that tele
vision for 200 hours cost me $2.04 and the 
cost for each hour 's use was $0.0 1 .  

I want to enter a th i rd app l iance, a heat 
pump air conditioner. The watts are 6,300 
and the estimated hours of use were 300. 
The resu l ts are significant, revea l ing a 
total cost of $80. 1 4 and a cost per hour of 
$0.27 .  You can see the imp l ications for 
conservation.  



TRS-80® Owners . . .  ACS makes it easy for you 
to add-on disk storage with mini-disk storage 

systems . . .  1 02 k bytes of additional on-l ine storage • 
• COM P A R E  A N D  S A V E  • AVA I LA B L E  I M M E D I AT E LY 
The FD-200'"drive from ACS lets you store 1 02 .4k bytes of 
data on one side of the disk . . .  compared to only 80k bytes 
on a TRS-80®min i-disk drive . . . .  and 1 02 .4k bytes on the 

Ready when you are ... one-, two-, three-, and four-drive 
systems from ACS. 

other side , as wel l .  That's a lmost 205k bytes per min i -disk, 
someth ing you can 't do with a TRS-80®drive. 
Completely compatabl e  with your TRS-80� Can be used 
as No .  0, 1 ,  2 or 3 -drive. 

4-D R I V E  CAB L E  . . . . . . . . . .  $ 35 .00 

e N EW LOW E R  P R I C E  
Good news from ACS . . .  a single-drive 
FD-200'"cost you only $ 375 .  

Add $20.00 for D O S  3.0 disk 
after Septe mber 1 ,  1 979. 

$375. 
Circle 9 o n  inquiry card. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �  

Orders received by 6 :00 p.m.  shipped 
within 3 days on Master Charge, Visa, 
Certified Check or M o ney Order. 
Personal Checks require 14 days to 
clear. No C.O.D.  Collect cal l s  not 

accepted. All  Hardware warrented for 90 days. 
Software guaranteed for replacement only.  
Prices subject to change without notice. 

A uTOMA TED CoMPUTER SOFTWARE SERVICE 
(6 1 5 )  244-2798 

� [)(]fii(JIJ��triluri[J I N C . 

ORDER NOW AND SAVE !  
Send Check or Mo ney Order payable t o  -

ACS • 625 Main Street • N ashvi l l e ,  TN 3 7 206 

Ouan Description 

HAN D L I NG C H A R G E  $ 1 .50 
T E N N .  RES. A D D  6% S A L E S  TAX 

U n it Price Total 

TOTAL 

0 Check 
O Money Order 
D MasterCharge 
O Visa 

Card No. __ _ 

Exp. Date __ _ 

Name _________________________________ _ 

Address 



Listing 2 continued: 

COST PER �(ILOWATT HOUR OF USAGE ··· .tt . Z.tt0 1 88BE-02 
Pay As You Turn On 

KILOWATT HOURS OF POWER USAGE :::: 36 

MONTHLY COST OF THAT POWER USAGE= 1 ,  526.1\6El 

After you have calcu lated ind ividual 
power costs for app l i ances, the next step is 
to use the information to conserve energy 
and lower your b i l l .  The first th i ng  that 
shou ld stri ke you is how l itt le m ost appl i 
ances real l y  cost to operate per month .  The 
second impact wi l l  be how expensive certain 
other i tems are to use. 

COST PER EST , HOUR ' S  USE · = . O l 526.1lb8 

DO YOU WISH TO CALCULATE ANOTHER APPLIANCE < Y IN ) !' Y 

OPTIONS 

1 .  CALCULATE WATTS 
2 .  INPUT WATTS 

SELECT 1 DR 2 z 

ENTER APPLl:ANCE WATTAGE Z 'I O  

ENTER NUMBER OF HOURS USED IN TIME PEFUOD z o o  

Look at the appl iance tabl e  and decide i f  
you can decrease the hours used for these 
most costly i tems. Set a lower hour goal and 
then recalcu l ate the month ly cost. When you 
th ink  you have a workable goal that wi l l  
he lp you r budget, try t o  real i ze those desi red 
hours of usage. Ach iev ing the goal s wi l l  
demand your own personal determ ination 
and d i sc ip l i ne. The Power p rogram can show 
you p roblem areas and he lp establ i sh targets 
and p riorit ies, but  that 's where you r battle 
rea l ly begins. 

COST PER �{ILOWATT HOUI'i: OF USAGE ···· .tt . Z.tt 0 1 888E-· 0 2  

KILOWATT HOURS O F  POWER USAGE '18 

MONTHLY COST OF THAT POWER USAGE=: 2 .  0 3529 0 b  

Perhaps, on/off timers wou ld  be he lpfu l  
i n  regu l ating certain devices. Another 
approach that has been attempted i s  a "pay 
as you turn on " method . With the cost per 
hour of use figure from the p rogram, you 
can charge you rse l f  accord ingly for the 
privi l ege of turn ing on spec ifi c  app l iances, 
such as televis ions, washing  and drying 
mach ines, ovens, ranges, el ectric lawn 
mowers or stereos (even you r  personal com
pu ter, heaven help u s ! ) . 

COST PER EST , HOUR ' S  USE :1. , 0 :1.76.tt�!3E·-· O �?. 

DO YOU WISH TO CALCULATE ANOTHER APPLIANCE ( Y /N ) ?  .1._ 

OPTIONS 

1 .  CALCULATE WATTS 
2 ,  INPUT WATTS 1 

SELECT 1 OR 2 Z 

ENTER APPLIANCE WATTAGE 63 0 0  

ENTER NUMBER OF HOUI'i:S USED IN TIME PERIOD 3 0  0 

Pu tting pennies in to a ban k on top of the 
te levision may sound a bit prim itive but 
perhaps i t  wou ld make one check the tele
vision l i sti ngs in the p aper more carefu l ly  
before switch ing on the set and turn ing the 
se l ector to see if there 's anyth ing on worth 
watch ing. 

COST PER KILOWATT HOUR OF USAGE - .tt . 2.tt0 1 88BE- 0 2  I hope the Power program wi l l aid in  
energy conservation . But i t s  info rmational 
possib i l i ties, a lone, make it u sefu l .  At l east 
you can know more clearly which devices 
are most power hungry and by how much . 
Th is  is certain l y  better th an receiving you r 
el ectric bi l l  and simp ly  grumbl ing in the 
dark.• 

KILOWATT HOURS OF POWER USAGE :1. 8 9 0  

MONTHLY COST O F  THAT POWER USAGE= 8 0  . 1 :'!9:'.'i68 

COST PER EST . HOUR ' S  USE • 267 1 3 1B 9  

DO YOU WISH TO CALCULATE ANOTHER APPLIANCE < YIN > ?  N 

KIM ANALOG INPUT 
Analog to Digital Conversion System for the KIM Compute r 

Give Lhe KIM � abili�� La sen se ,.  
n.easure• and cont.rol t..he world around 

i �  wi Uh DAM SYSTEMS .adu1es. Jus� �lu� 
t.he KIMSET1 int.o U'le KIH t.o set. 16 
channels 01" analos inF-U t.. . Screw 
t.ern.inals are F-ravided "for each channel 
so ';:IOU can hc::>oK u� Joo::tst.icf<.s,. POt..s ..  or 
wh.at.ever �OPriat.e sensors \::Kllll have . 

Each of" \.he 16 analos inF-Ut.s,. in 

t.he ranse of" 0 t.o '5 . 12 volt.s .. is 

conver t.ed t.o a decimal nunber bet .. -..�en 0 
and T.....O ( 20 n.i l l ivol.t.s F""ef' count. ) .  

Conversion t.in.e is 1 0 0  ndcrCl'SCOf1ds. 
The K1MMOD Provides one user POrt. 

as well as a r� SYSTEMS POrt.. 
Sot'Lware i s  F-f"OVided. 
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"""'' ..r=lr>� ...... i. n � �PfiiHT[II 0 11!!129 D �� I •T[MP(R.IITUR( c:::C::J i')Q.CAk[ • VElOC.ITT 

l"t:T INTVIDCE {ot:..: A � : ::[UUII[ 

Gl O" .. ;"b,'--��8··" � = -- 8-· ::;""'""' rJ- = ( • HUWIDITT 
= • I..!BHT L[V[l 

IUW IHTEAFI.CE � ��PUT � wJr��D : ���.� .\.EV[l 

- �  

KIMSETl 

1 -AIMT61 - HI ANALOG INPUTS · 8 BITS · 100 MICROSt:C 
1- KIMMOD • KIM ADAPTER · 1  USER PORT-

1 DAM SYSTEMS PORT 
I -CABLE .1.24 - 24 INCH INTERCONNECT CABLE 

1-MANMODI - ��::��t�s����t:eNsg:.�wR�':,�
INA

L
S 

1-POWl - POWER MODULE 
KIMSETla for 1 10 VAC $ 285 
KIM SETh for 230 VAC $ 218 

Order ditKtor eontKt yourloc:ll eomputerl!ore. cr� 
IIIAHIW. .lND OISP\.Al MOOIJL[. 

CONN ECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD BROOKFIELD, CONNECTICUT 06804 

TEL: 1203) 775·9659 TWX: TLX: 7104560052 0 §  
GPIS UEU-488) RS·Z.52 VISA ANO M/C ACCEPTED - SENO ACCOUNT NUMBER, EXPIRATION DATE AND SIGN ORDER . 

lliTVIFACE W.OOULE IHTUFACE W.ODULE ADO S3 PER ORDER FOR SHIPPING 8 HANDLING - FOREIGN ORDERS ADD TO% FOR AIR POSTAGE 

Circle 76 on inquiry card. 



CP/M Introducing the First Compatible Desktop Computer with Color Graphics. 
The new lntecolor 8063 is the first desktop computer to combine the 
advantages of color alphanumerics and graphics with the versatil ity 
of CP/M. For unprecedented flexibility at a price within 
the reach of most small businesses, the lntecolor 
8063 is the answer. 

What does CP/M mean to you? An abundant 
selection of readily available software. There are 
CP/M programs for most business applications, 
minimizing the need for specially-prepared 
software. 

Load the CP/M Operating System Disk and 
you're ready to run any CP/M 

program (without modifica-

tion) , whether it's in  BASIC, FORTRAN IV, or any other programming 
language. Add the superb readabi l ity and improved comprehension 
of color graphics and you've got unparalled desktop performance. 

Standard features of the lntecolor 8063 include a 1 9 ' '  color display 
with an 80 character x 48 line format, 32K of user RAM (expandable 
to 48K), and a dual 8"  floppy disk drive with 591K bytes of storage 
(expandable to 1 . 1 megabytes) .  

Plus you get ISC's color version o f  Microsoft�· Business BASIC on 
floppy disk. All for just $5995.' ' I ncredible? Indeed, and only from ISC, 
the world's largest supplier of color CRl termi nals. 

If your application calls for it, Microsoft FORTRAN IV is avai lable 
from ISC for $150.00 ''' 

So if you want to spend more time computing than programming. 
contact your ISC sales representative today. Or check out the 

8063 at selected computer dealers. CP/M in  color. Only from ISC. 

ISC SALES REPRESENTATIVES: AL: 205/883-8660. AZ: 602/994-5400. AR : (TXI 2 1 4/66 1 -9633. CA: Alhambra 2 1 3/28 1 ·2280. Golela 805/964·875 1 . lrvme 7 1 4/557·4460. Los Angeles 2 1 3/476· 1 241 . 
Moun lain View: 4 1 5/964-9300. San Diego 7 1 4/292·8525. CO: 303/779-0666. CT. 203/491-3585. DE: I PA1 2 1 5/542·9876. DC: IVAI 703/569· 1 502. FL: Fl Lauderdale 305/ 776-4800. 

Melbourne 305/723-0766. Orlando 305/425·5505. Tallahassee 904/878·6642. GA: 404/449-5961 . HI : 808/524-8633. I D: (UT1 80 1 /973·7969. I L: ( No 1 3 1 2/564-5440. (So.I ( M01 8 1 6/765-3337. 
IN : ( l l) 3 1 2/564·5440. l A: (M01 8 1 6/765-3337 . KS: ( M0i 8 1 6!765-3337 KY: ( O H I  5 1 3/429·9040. LA: 504/626·970 1 . ME ( MA) 6 1 7/ 729-5770. M D: (VAl 703/569- 1 502 MA· Cambridge 6 1 7/661 -9424. 

Winchester 6 1 7/729-5770. M l :  3 1 3/227-7067 . MN : 6 1 2/822·2 1 1 9. MS: IALI 205/883·8660. MO: 8 1 6/765·333 7. MT: (C0) 303/779-0666. N B: ( M01 8 1 6i 765-3337. NH ( MA) 6 1 7/729-5770 
NJ: I No. ) 20 1/224-69 1 1 .  (So I 2 1 5/542-9876. NV: (AZ I 602/994-5400. N M  505/292· t 2 1 2 . NY: Metro/LI 20 t /224-691 t . Fairport 7 1 6/223·4490. No. Syracuse 3 1 5/669·2651 Utica 3 1 5/732·1801 . 
NC: 9 1 9/682·2383. N O :  ( M N ) 6 1 2/822·2 t t 9 .  OH: Cleveland 2 1 6/464-8 t 1 3. Columbus 6 t 4/436·205 t . Dayton 5 t 3/429-9040. O K: (TX) 2 1 4/661-9633. OR. 503/620·5800. PA: East 4 1 2/922-51 to. 

Wesl 2 1 5/542-9876. A I : (MAI 6 1 7  /729·5770. SC: 803/798-8070. SO: ( M N  I 6 1 2/882-21 1 9 .  TN : 6 t 5/482-5761 . TX: Dallas 2 t 4/66 t -9633. El Paso Area (las Cruces. N M I 505/523·0601 . 
Houston Only 7 1 3/780-251 1 .  UT: 801/973-7969. VT: I MA) 6 1 7  /729·5770. VA: 703/569·1 502 . WA 206/455·9 1 80. WV: ( PA1 4 1 2/922-5 I 10 .  WI : ( l ll 3 1 2/564-5440. WY: ( C01 303/779-0666. 

EUROPEAN EXPORT SALES EUROPE: I MAI 6 1 7/661·9424 . BELGIUM Brussels 02-242 36-04. FRANCE : Rue11  Malma•son 749·40-37 GREECE: Athens 642·1368. 1TALY: Rom a 805-64 7/872-457, 
THE NETHERLANDS: Poeldijk 0 1 749-7640. SPAIN : Barcelona 204 1 7  43. SWEDEN : Vallingby 08-380·370. SWITZERLAND: M u tschellen 057-546-55. UNITED KINGDOM : Bournemouth 0202-293-1 1 5. 
WEST GERMANY: MUnchen 089�3 1 88 1 .  AUSTRALIA & NEW ZEALAND: Auckland 8 1 4-9385. Canberra 58-18 1 1 . Chermside 59-6436. Melbourne 03-543-2077. Sydney 02-808- 1 444. Wellington 64-4585. 
CANADA: Datamex Ltd. (Distributor) Dorval 5 1 4/636·9774. Ottawa 6 1 3/224- 1 39 1 . Toronto 4 1 6/787· t 208. Vancouver 604/684-8625' CENTRAL & SOUTH AMERICA & CARIBBEAN: (GA) 404/394-9603. 

MEXICO: Monterrey 564·876. FAA EAST: (CAl 2 1 3/382·1 1 07. HONG KONG: 5·74221 t . JAPAN : Tokyo 402-8596. TAIWAN : Taipei 02· 7026284. MIDDLE EAST: ISC: P.O Box 4854 1 . Allanta . GA 30362 
404/581-0284 . 1RAN : Tehran 89 1 1 48. 1SRAEL Tel Aviv 266·291 . KUWAIT: Kuwa•t 438 180! 1 /2. LEBANON · Beirut 2 2 1 7 3 1  260 1 1 0 .  SAUDI ARABIA. Jeddah 27790. Ryadh 25083-39732. 

For sates and serv1ce in other countr1es contact ISC headquarters 1n  Norcross. GA. U S  A 

Intelligent Systems corp� 0 5965 Peachtree Corners East 0 Norcross, GA 30071 0 Telephone 404-449-5961 0 TWX 810-766-1581 

Circle 181  on inqu i ry card. BYTE October 1979 55 



• 8080A C P U  h a s  m o re s oftware 
written for it than any other CPU 

• 7 p lug-i n  board positions for flexi
b i l ity i n  configuring you r system 

• Up to 65K memory capacity 

• Front panel keyboard for d i rect ac-
cess to registers and memory 

$289 kit purchased separately. Was 
$379. You save $90. 
$349.00 assembled 

• I nstant access to programs and data 

• 1 02K bytes storage area 

• 250 mS typical random access t ime 

incl udes H8 Computer with 1 6K memory, 
four-port serial I /O and operating software, plus H1 7 Floppy 
Disk System (shown here with optional second d rive) and 
H1 9 CRT Term inal - all i n  kit form. 

• I ncludes interface control ler board 

$495.00 kit pu rchased separately 

$550.00 assembled 

• ZBO microprocessor-control led 

• 25 x 80, upper and lower case 

• Direct cursor add ressing 

• 8 user-programmable keys 

$675.00 kit purchased separately 
$995 assembled 

Special  5% d i sco u n t  appl ies to a l l  
s oftware, memory a n d  i n te rface 

boards when purchased with the H8 
system. 

Seven plug-in board positions on the 
H8 l et you configure any combi na
tion of memory and I/O's that suits 
you. Heath kit memory boards come 
in 1 6K, 8K and 4K i ncrements. lnter
faee boards are avai lable for paral lel, 
serial and cassette I /O's. 

Software for the H8 Computer i n 
c l u d es operat i n g  systems software, 
M I C ROSO FTTM BAS I C, FO RTRAN, 
wordprocessing, plus i nnovative ap
pl ications software for busi ness and 
pleasu re. 

An extensive l i b rary of programs is 
avai lable to owners of Heath kit Com-



pu ters t h ro u g h  the H eath U s e r's 
G roup (HUG).  The experience of th is  
computerite group can h e l p  you get 
the most from you r computer. 

f ••. 

You get the most thoro ugh documen
tat i o n  ever written w h e n  you buy 
you r  Heathkit Computer. So it's easy 
to get yo u r  system asse m b l e d  a n d  
operating qu ickly. 
And you get one of tbe most rel iable 
service organizations after you buy. 
M o re t h a n  55 s e rv i ce l ocat i o n s  
throughout the U.S. ,  p l us a factory 
service phone give you fast access to 
experts when you need them. 

Computers, peri p herals, software and 
accesso r ies - in k i t  or assembled 
form - you' l l  f ind  them a l l  at your 
Heath kit  E l ectro n. i c  center. You' l l 
even f ind educational su pport l i ke 

the special  self- instrwction programs 
that teach you BAS IC and Assembly 
languages programmi ng. 

Alexandria, VA 
Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston, MA 
Buffalo, NY 
Chicago, I L  
Cincinnati, OH 
Cleveland, OH 
Columbus, OH 
Dallas, TX 
Denver, CO 
Detroit, Ml 

New Orleans, LA 
Norfolk, VA 
Ocean, NJ 
Oklahoma City, OK 
Omaha, N B  
Philadelphia, PA 
Phoenix, AZ · 
Pittsburgh, PA 
Pomona, CA 

. Providence, Rl 
Redwood, CA 
Rochester, NY 
Rockville, MD 
Sacramento, CA 
Salt Lake City, UT 
San Antonio, TX 
San Diego, CA 
San Jose, CA 
Seattle, WA 
St. Louis, MO 
St. Paul, MN 
Tampa, FL 
Toledo, OH 
While Plains, NY 
Woodland Hills, CA 

Circle 1 63 on inquiry card. 

Write for a fREE Heathkit Catalog 
containing the complete line of Heath
kit Computers, plus nearly 400 other 
electronic kits for your home, work or  
pleasure. 

Heath Company, Dept. 334�580, 
Benton Harbor, Mich. 49022 

. __ j - .� "-·� 

El Cerrito, CA 
fair Lawn, NJ 
Frazer, PA 
Hartford, CT 
Houston, TX 
Indianapolis, IN 
Jericho, NY 
Kansas City, KS 
Los Angeles, CA 
Louisville, KY 
Miami, FL 
Milwaukee, WI 
Minneapolis, MN * U n its of Schlumberger Products Corporation. Prices stated here 

are mai l  order and may be slightly h i gher at retai l  locations, CP-169 
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Self-Refreshing LED 
Graphics Display 

Light emitting diodes (LEOs) have 
been in use for a number of years . 
When first introduced they, like tran
sistors, were very expensive, and 
were used only for special applica
tions. Fortunately, manufacturing 
techniques have advanced to a point 
where a single red LED costs less than 
$0.10. A further achievement is the 
availability of yellow, orange, and 
green LEOs. 

When we think of graphics dis
plays, we usually think of television
type video displays. All of the more 
popular personal computing systems 
have video displays, with the majori
ty of them supporting graphics. It is 
not inconceivable that we will even
tually see economical, flat, high
resolution LED displays which have 
the same capabilities as the current 
cathode ·ray tube displays. A manu
facturing breakthrough will be re
quired before this is a reality. 

There have been some military pro
grams requiring the construction of 
such displays. A few years ago, while 
still a member of the military-indus
trial complex, I worked on a bid to 
build a 10 by 10 foot LED display 
comprised of 792,000 discrete LEDs. 
My calculations at the time predicted 
that it would take about 3 kW of 
power to run. 

This article is not going to describe 
how to replace your television screen 

58 October 1979 © BYTE Publications Inc 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

with a flat panel LED display, but will 
a ttempt something a bit  more 
modest. The concept of LED graphics 
is not that far in the future. While 
we're waiting for technology to catch 

· up with interest, we can experiment 
with the concept on a limited scale 
and analyze the various logic alter
natives. A side benefit is the construc
tion of an 8 by 16 LED display as 
your newest peripheral device . 

Light Emitting Diode Displays 
We all know about LEOs, correct? 

They are the little red things that 
glow when a current is passed 
through them. Most of us even re
member to use a · resistor to limit the 
average current to around 20 rnA. 
What many people don't realize is 
that an LED can also be driven by 
much higher currents if pulsed on and 
off, rather than run continuously. 
This is a significant fact to keep in 
mind when building a large LED dis
play. 

Figure 1 shows standard methods 
for using transistor-transistor logic 
(TTL) to drive LEDs. The TTL gate 
can be used to either sink or source 
current to the LED without external 
transistors. In general, TTL devices 
will sink 16 thru 20 rnA, while some 
go as high as 50 rnA. (It's best to 
check manufacturer specification 
sheets if you are unsure . )  Open col-

lector gates, shown in figures 1a and 
1b, can be wired in either series or 
shunt configuration. 

In figure 1a the circuit is completed 
and the LED is lit when a logic 1 is ap
plied to the inverter input. The low
level output of the gate also provides 
a path to ground for the LED . Figure 
1b, on the other hand, is a shunt cir
cuit and exhibits an opposite logic. 
Normally current flow is through the 
LED, and it is lit .  When a logic 1 is 
applied to the inverter, the resultant 
low output shunts · the current to 
ground, shutting off the LED. There 
are advantages to both methods 
which I will discuss later. 

Logic parts such as the 7400 NAND 
gate or 74LS04 inverter have active 
pull-up totem pole outputs. Rather 
than just a single NPN transistor like 
the open collector types, these have 2 
transistors connected in series be
tween the supply voltage V cc and 
ground. Depending upon the logic 
state, only 1 of the 2 transistors will 
be conducting. Generally speaking, 
series and shunt LED drivers are more 
easily built with open collector 
devices . Figure 1d, however, cannot 
be accomplished with open collector 
logic, because this circuit depends 
upon the internal active pull-up resis
tance to source current to the LED . 
The exact amount of available cur
rent depends upon the logic type. 



LOG I C  TYPES I OUT LOW 

74 S � 2 0 m  A 

74 H :s 20 m A 

74 :s 1 6 m A  

74 LS :S B m A  

74 L :s 3 . 6 m A 

C M O S  

4 0 4 9  2: 3 m A 

C M O S  

4 009 2: B m A 

a 

c 

OPEN COLLECTOR GA TES 
Ve e  

S E R I E S 

ACTIVE PULL UP - TOTEM POLE GA TES 
Ve e  

EXTRA PULLUP R 
M AY BE R E Q U I R E D -

S E R I E S  d 

R 

S H UNT 

SE R I E S - LED 
POWER S U PP L I E D  
T H R O U G H  G ATE 

Figure 1: There we several ways of driving LED displays. A method employing a series circuit with an open collector gate turns on the 
LED when a logic 1 is applied to the inverter input. The shunt version of the open collector circuit turns on the LED when a logic 0 is 
applied to the inverter input. 

If active pull-up totem-pole gates are used (the kind found in nearly all TTL gates), the circuits may be wired only in series. In figure 
1c the voltage needed to power the LED comes from the supply voltage V CC' In figure 1d the LED is wired in series, and the power to 
light the LED is supplied through the logic gate. Typical output currents are given for various types of logic in the accompanying 
table. 

Returning to the discussion of dis
plays using LEDs, it is quite simple to 
take the logic concepts of figure 1 and 
put them to use. Figure 2 outlines a 
simple 8-bit LED driver with latched 

DECODE I /0 "'L.f' 
WR ITE STROBE 

12 

output . It is suitable as a bar-graph 
display, 8-level indicator, or 8-item 
annunciator. We always think first of 
using the video display to display the 
results of a logic decision, but if the 

+ 5V 
270 

23 T Y P ICAL 

2 G2 G4 
Q l  

5 OF E I G HT 
D 7  Dl  

3 
D 2  Q 2  

4 
D 6  

D5 22 
D3 I C I  Q 3  

1 9  

74 100. 

D4 
2 1  

D 4  Q4 
20 

DATA BUS 
I I  B 

D3 D 5 Q 5  

1 0  9 
D 2  D 6  Q 6  

1 5  I B  
D l  D 7  Q7 

DO 
1 6  

D B  Q B  
1 7  

Figure 2: A simple 8-bit, latched-output LED display, 
controlled bar graphs or 8-level indicators. 

+ 5V 
G N D  

B - B I T  
L E D  
D I S PLAY 

PIN 24 
P I N  12 

suitable for use in computer-

result is simply yes or no, the binary 
answer can be signified on an LED. In 
my own case, such an 8-bit display is 
used to keep track of enabled peri
pherals and 1/0 (input/output) chan
nels. 

Larger LED Displays Have 
to Be Multiplexed 

Using 8 LEDs probably doesn't 
excite too many people, especially 
when I started out with a number like 
792,000. The 8 LEDs can, of course, 
be expanded to 64 by multiplying this 
same circuit 8-fold .  With an average 
current of 15 rnA for each LED and 
100 rnA for each 74100 dual 4-bit 
latch, the grand total to run it is 
slightly under 2 A at 5 V. This fact, 
and the necessity of having 64 resis
tors as well, leads us to consider some 
other means of driving the LEDs. 

The logical alternative to contin
uous operation is time-multiplexed 
operation. For an LED with a 20 rnA 
continuous current rating, this means 
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M icroPro International Corporation 

' '  P�o/ess iona l  Quality So/twa�e Cl/ou Can Count On , Jlowf ' '  
Proud ly Presents 

N ow, you can i nstantly t u rn you r  m icrocom puter i nto an i ncom para b l e  word processor. 

H u ndreds of d e l i g hted users have th rown away their  penci ls and a re us ing t h e  f i rst truly 
professional  and complete word processor ever avai lable on a m icrocom puter, WO R D-STAR. 

Eve ryt h i ng you've heard, read, wish ed, thought about - it's here! i t's n ow! and it's Dynam ite! ! ! 

J ust look at the prod uct overvi ew copies from our  2 00 pag e manual  (prepared and pri nted 
usi ng WO R D-STAR) . 

section 2 

\ l l-2 
-- l-4 -I 

I -------
--------. 

M icroPro Price L ist: 

Word-Star T .M .  

Word- M asterT.M. 
Tex-WriterT.M .  

Software/Manual 

$495/40 
$ 1 5 0/25 
$ 75/ 1 5 

S u pe r-Sort 
Super-Sort 
S u pe r-Sort 

I T .M .  

I I  T .M .  

I l l  T .M .  

Software/ M a n u al 

$250/25 
$ 200/25 
$ 1 50/25 

For more i nformat ion and the name of you r  nearest dealer, contact M i c ro P ro I nternat ional  Corporat ion.  
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Dealer/ D istr ibutor/O. E. M .  I nq u i res I nvited 

M I C RO PRO I NT E R NATI O N A L  C O R PO RAT I O N  
1 299 4th Street, Sa n Rafa e l ,  C a l iforn ia  94901 
Tel e p h o n e  (41 5) 457-8990 Tel ex 340388 
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Figure 3: A typical curve for a T-1 % LED showing the relationship between maximum 
current and pulse width for specified pulse rates. 
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A l4 
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PUR POSE 
R E D  LED 's 

Figure 4: A simple 4 by 4 LED matrix which is software driven. 

we'd raise the peak current (Ipk) and 
reduce the duty cycle. If the duty 
cycle were 25 % ,  then 4 LEOs could be 
multiplexed through the same driver, 
and all would appear to operate con
tinuously. The more LEOs in the 
loop, the lower the duty cycle. To 
maintain the same brightness, the 
current is raised again to produce a 
reasonable average current .  It reaches 
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a point of diminishing returns when 
the duty cycle becomes so low that 
the peak current required to maintain 
a sufficient average current burns out 
the LED due to excessive power dis
sipation. 

For pulsed applications, a curve of 
maximum peak current, pulse width, 
and repetition rate can be used to 
determine the maximum recom-

mended operating conditions. Figure 
3 illustrates a typical curve for a 
T-1 % LED such as that used in this 
article. It is determined by comparing 
peak and average junction temper
atures during strobed operations, and 
maintaining a limit equivalent to the 
maximum allowable DC conditions. 
At any specified repetition rate, the 
relationship between maximum cur
rent and pulse width is shown. If, for 
example, 5 LEOs were to be multi
plexed, and brightness maintained 
equivalent to a 10 rnA continuous 
current, each would have to be pulsed 
for 1 ms 100 times a second, with a 
peak current of 100 rnA. 

Figure 4 shows a simple 4 by 4 LED 
matrix which demonstrates this con
cept.  It also serves to point out some 
of the limitations of this bare-bones 
approach. A latched 8-bit parallel 
output port is all that is necessary to 
run this display. Four bits define the 
column and 4 bits define the row. 
Multiplexing is  done in software. 

To turn on the LED at location 
A22, bits 82 and 86 would be set to a 
logic 1, while lighting A43 would re
quire a combination of bits 81 and 
84. The logical process is essentially 
an extension of the shunt circuit 
described in figure 1 .  

A microprocessor can b e  used to 
control an X, Y addressable array of 
LEOs. The external circuitry required 
is minimal, and relatively little pro
cessor time is used to refresh the 
array. The technique used is to 
periodically strobe a row and column 
address into an output latch . At a 
predetermined later time, new infor
mation concerning the next display 
point is sent out to the latch. If this 
addressing can proceed faster than 
100 times per second, then the entire 
display will appear to be DC driven. 
Usually, refresh timing is handled 
through interrupts . 

There are important considerations 
to keep in mind when building this 
type of circuit .  7406 and 7407 inver
ting and noninverting drivers are not 
high current drivers, but they can 
sink 40 rnA. They were chosen 
because they are cheap and available. 
If brightness is a problem and peak 
current has to be increased, these 
drivers can be replaced with tran
sistors which have a higher current 
rating, or more gates of the same type 
can be added in parallel . The fact 



Graphics for small systems 
were too expensive . . .  

Circle 1 71 on inquiry card. 

T M  Until Now ��U d ig ltal p lotters 
The perfect small system output device 
• Displays data in easy to read graphical 

format 
• Both serial and paral lel  inputs bui lt-In 
• Uses standard 8 Y2 "  x 1 1 "  paper 
• Plotting speed up to 2.4 ips 
• Resol ution of both 0.01 and 0.005 ln .  
• Baud rate and step size easily changed 
• Completely assembled and ready to use 
• Priced at $1085* 

( . 

. ..... 
t• -· 

• tr'.'lf: 
�· .u .... 

* U.S. Domestic Price Only 

TM Trademark of Houston Instrument 

For rush l iterature requests 

or local sales office Information only, 

persons outside Texas call toll free 1-800-531-5205. 

Circle 1 72 on inquiry card. 

T M  

I �&J_Q) d ig it izers 
The perfect small system Input device 
• Resolution and repeatabi l ity of 0.005 1n .  
• Origin Is completely relocatable 
• RS232C and 8 bit paral lel  interface se

lectable at the connector 
• Accuracies of ± 0.01 5 in .  (0.4mm) 

• Optional LC display shows 
actual val ues being I nputted 

• Dig itizing surface 1 1 "  x 1 1 "  
• Priced at $795 * 

(Optional LC display) 

houston 1 D I V I S I O N  O F  UUSCH&LOM· � 
Instru ment 
ONE HOUSTON SQUARE AUSTIN ,  TEXAS 78753 

(51 2) 837-2820 TWX 91 0-881 -2022 

"the graphics - recorder company" 
EUROPEAN OFFICE 

Rochesterlaan 6 8240 Glstel Belgium 
Phone 05912n445 Telex Bausch 81399 
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Photo 1: The prototype board for the light emitting diode (LED) display showing all of 
the LEOs turned on.  A piece of red plastic is held in front of the display to increase 
visibility. 

Photo 2: The prototype board displaying GO- without a red filter in front  of the 
LEOs. 

that they are open collector devices 
readily allows this . 

The second concern is lamp 
brightness. LEOs operated at low cur
rents can have widely varying bright
ness. It is a good idea to pretest and 
select LEOs which appear to have the 
same intensity at a specific current. 

Build a Self-Refreshing 
LED Display 

So far I've discussed arrays which, 
because of their size, have limited ap
peal and application. A 4 by 4 display 
is still in the realm of indicator, rather 
than information display panel . To 
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be really effective it should at least be 
able to display an alphanumeric char
acter. Such a requirement dictates a 
minimum matrix size of 5 by 7. This 
adequately displays all upper-case 
letters and numbers. But if you are 
going to have 5 by 7, why not 10 by 7 
for 2 letters and so on 7 

At some point we have to be 
rational. If it were that easy to make 
200 by 200 LED arrays, someone 
would be making them now. In my 
case I needed a multipurpose flat 
panel display that could flash a 
message (even if only 1 letter at a 
time) and serve as a sophisticated 

annunciator for my alarm system. 
The latter was the true reason for the 
use of LEOs. 

A transparent sheet with an outline 
of my security system is placed over 
the LED array. Significant infor-

. mation is indicated by flashing the 
LED at the point within the array that 
corresponds to appropriate sensor 
activation. I t  is quite interesting to 
watch the approach of a car down the 
driveway as a series of LED indicators 
track it .  

A 4 by 4 display was too low in 
resolution, and while a 5 by 7 display 
allowed ASCII alphanumeric dis
plays, it was also a bit limited . Con
sidering the hardware techniques 
employed and relative indifference to 
refresh considerations, I settled on an 
8 by 16 display. 

Photos 1 and 2 show the completed 
display prototype. The prototype 
consists of 128 red LEOs arranged in 
16 columns of 8. Photo 1 illustrates 
them all lit . A red plastic filter is used 
to enhance the display. Photo 2 
shows it without the filter. 

The schematic diagram for this 
interface is outlined in figure 5 . As 
with the majority of my designs, I've 
made this to be processor, and pro
gram execution-speed independent.  It 
works equally well with assembly 
language or BASIC systems, pro
vided that a program can directly ad
dress output ports . The interface is a 
stand-alone peripheral . Once loaded 
with display data, refresh operation is 
locally controlled, and the computer 
can even be shut off without disturb
ing the display. 

Self-Refreshing
How Does It Work? 

There are 3 major hardware sub
systems in the 10-chip circuit :  input 
decoding, data storage, and refresh 
scanning. To the computer, this inter
face appears as 16 output port ad
dresses numbered 112 thru 127 deci
mal (remember BASIC uses decimal 

N u mber Type + 5 V G N D  

IC1 7430 1 4  7 
IC2 7404 1 4  7 
IC3 74 1 2 1 1 4  7 
IC4 7489 1 6  8 
IC5 7489 1 6  8 
IC6 7406 1 4  7 
IC7 7406 1 4  7 
IC8 74 1 57 1 6  8 
IC9 7493 5 1 0  
IC1 0 741 54 24 1 2  

Table 1 :  Power-wiring table for figure 5. 



Apple lets IOU get 
personal with Pascal. 

There's only one logical way to find out what 
a person wants in a personal computer. 

Ask the person who'll be using one. 
At Apple, we've been very successful at 

identifying just what people look for in 
computers. And then providing them 
with it. 

In spades. 
For serious enthusiasts, this means 

making available sophisticated innovations 
that are often conspicuously absent from 
other personal computers. 

Like Pascal. 
Apple II is one of the few personal com

puters that has it. And when you turn this 

page and feast your eyes on the many advantages 
this high level, general-purpose language has to 

offer, you'll see why that's very good 
news indeed. 

When you've got it, flaunt it. 
If you'd like to let the world know 

who speaks Pascal, here's how: 
Preheat iron (dry-wool setting) for 

3 minutes. Slip garment on ironing board 
over scrap material. Remove wrinkles. 
Position transfer face down and pin edges 
to ironing board cover. Iron transfer slowly 
for one minute. If paper browns, iron is 

too hot. Let transfer cool for one minute, then unpin and 
slowly pull transfer straight up. Results are best when 
t-shirt is at least 50% polyester. 



Pascal by the package. 
Our high-level, full feature Language System 

consists of a plug-in 16K RAM language card, five 
diskettes containing Pascal as well as Integer 
BASIC and Applesoft extended BASIC, plus 
seven manuals documenting the three 
languages. 

The beauty of this Language 
System is that it speeds up 
execution and helps cut unwieldy 
software development jobs down 
to size. Also, because the languages 
are on diskette, loaded into 
RAM, you can quickly and 
economically take advan
tage of upgrades and 
new languages as 
they're introduced. 

Apple's Pascal 
language takes 
full advantage of 
Apple high reso
lution and color 
graphics, analog input 
and sound generation 
capabilities. It turns 
the Apple into the 
lowest priced, high
est powered Pascal 
system on the market. 
With Pascal, programs 
can be written, debugged 
and executed in just one-third 
the time required for equivalent BASIC 
programs. With just one-third the memory. 

On top of that, Pascal is easy to understand, 
elegant and able to handle advanced applications. 
It allows one programmer to pick up where 
another left off with minimal chance of foul up. 

And, because Apple uses the UCSD Pascal 
standard, you're guaranteed to get the most 
comprehensive version available - and one that 
can be used on any computer that runs Pascal, 
no matter what the size. Which is really some
thing an enthusiast can get enthused about. 

To be more specific. 
The Apple II's specs are tempting enough 

without the Language System and Pascal. With 
them, they're downright irresistible. 

The text, normally displayed as 24 lines 
of 40 characters each, expands to 80 characters 
thanks to the use of horizontal scrolling. 

Characters are normal, inverse or flashing, 
5 x 7, upper case. Full cursor control is standard. 

Since Pascal runs on an Apple computer 
with 48K bytes of on-board RAM, the additional 
16K bytes on the language card bring the total 
to a full 64K bytes. 

And, Pascal runs on the new Apple II Plus. It 
features an Auto-Start ROM that boots the Disk II 
at power-on for tum-key operation. Applesoft 

extended BASIC is resident in ROM. 
Standard color graphics offer 40h x 48v 

resolution, or 40h x 40v with 4 lines text, in 
fifteen colors. 

Black/white highresolution, bit-mapped 
graphics display 8K bytes of memory 
as a 280h x 192v image (140h x 192v in 

six colors). 
Peripheral 

I board con
nectors are 
fully buffered 
with interrupt 
and DMA 
priority 
structure. 

And finally, 
since it weighs a 

mere ll lbs. and has its own travel case, 
as an option, not only is it easy to get carried 

away with an Apple, it's easy to carry one away. 

We've got your numbers. 
800-538-9696. (In California, 800-662-9238.) 

Or write us at 10260 Bandley Drive, Cupertino, 
California 95014. When you contact us, we'll give 
you the name, address and telephone number 
of the Apple computer dealer nearest you. 

If you'd like more information on the advan
tages of owning an Apple personal computer, he 
can fill you in. Personally. 



� ��.---��---.----�---------------4�--��--�--� + 1'-
0 

en 
:::> "' 
co: >..: 
0 
a:: 
w 
>
:::> 
0.. 
::!: 
0 
u 

"' 
a> cD 

"' 
0 
"'" 
0 
,.., 0 
"' 
0 

"' 
"' 

ci C 

a> cD a> cD "'" 
"' 

a> cD 

10 

z 
::!: :::> ...J 
0 
u ! 

f 
z 
::!: 
:::> 
...J 
0 
u 

...J 

a> cD a> cD cD 
"' 
...J 

cD ...J 

a> cD ... 
"' 
:::; 

1'
...J 

aJ 
al cD 
"' 
...J 

aJ ...J 

"' 
u 

"' 
<D "'  - z  O N  

w 
...J 
a> 
co: 
z 
w 
>
a:: 
>
z 
w 

"' "' 
"' 

0 I-= 
� � 1'-

"' 

------="'=-! � "'" "' ,.., -

0 Q "' 
"' a> 
a> 1'-
1'- cD 

- "' "' "'  

- >-"'" 
"' >,.., 

� 1-=+++...J 

1'- >"' 
"'" >-

...= en 

... 
"' aJ -

u '<�"  _ ,._  

0 

0 
"' 
"' 

"' co: 

N I 
"' 
0 

a:: - a:: � � 0 = a>-� "' � 0 a:: ,.., � � 0 4. �"':...._-=<><:- ���::.0�., �:....__.._�"'\j �:::: •..:"'"-----------------< z l- O u � z !:: '---r � � 0 � - � � 1-'-"'-------'----------< X <( Z W  X <(  
w o <t a:: w u  

- 0 �"':._ _________ �a>��� 
"'" 

"' 0 "' 
u 

"' 

co: 
"' 
co: 

"a. ... 
> � � '!:' �-"Nv--..... --1,,1--\ __J  

� �  
u �--="'::..__ ___ <<=•1 1� ? 

en 
:::> "' 
en 
"' 
w 
a:: 
0 
0 
co: 
a:: 
w 
>
:::> 
0.. 
::!: 
0 
u 

Figure 5: Schematic diagram for the self-refreshing 8 by 16 LED array display. The display is fully static and appears as 16 output 
ports to the computer. Note that the schematic diagram shows the use of 10 integrated circuits, while the prototype board only has 9 
integrated circuits on it. The l/0 decoding logic on the prototype system was not  constructed on the board, but on the other end of 
the ribbon cable shown in the photographs. 
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PORT N U M B E R  ( DE C I M A L ) 

1 1 2. 1 1 3 1 14 1 1 5  1 1 6 1 1 7 1 1 8 1 1 9 12.0 1 2. 1  12.2. 12.3 12.4 12.5 12.6 12.7 

87 o o o o o o o o o o o o o o o· o 
8 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
82. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
so O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Figure 6: The 128 light emitting diodes (LEDs) are laid out in groups of 8. Each group of 
8 is assigned to a consecutive output port. The port numbers are given here in decimal. 

notation) .  Each column represents the 
8 bits of that port .  

The most significant bit (MSB) is at 
the top and the least significant bit 
(LSB) is at the bottom. The leftmost 
column is decoded as port number 
112 and the rightmost is port number 
127. This is depicted in detail in figure 
6. These selections are arbitrary and 
can be any 16 successive port ad
dresses you have available. These 
ports can also be memory mapped to 
use PEEK and POKE instructions 

+ 5 V 

4.7 K 

7 4 8 9  
+ 5 V 

4.7 K 

(a) 

rather than input/ output instruc
tions, if you wish . (For further infor
mation on memory mapped 1 /0 I 
refer you to the book Ciarcia 's Circuit 
Cellar from BYTE Books . )  ICs 1 and 2 
decode these 16 addresses . 

Integrated circuits IC3, IC4, IC5 
and IC8 perform the data storage 
function. IC4 and IC5 are each 4-bit 
by 16-word programmable memory 
devices which together form an 8-bit 
by 16-word storage. When data is 
ready for display, the computer per-

+ 5 V 

68 

+ 5 V  

6 8  

74 1 5 4  

forms an output procedure to the 
selected port. The entry-enable line 
goes low, selecting address bus lines 
AO thru A3 to be applied as the ad
dress inputs to the 2 memory devices. 

If port decimal 115 were selected in 
BASIC, the binary address would be 
0011 .  Sections c and d of IC2 are in
cluded to forestall a potential race 
condition and serve to delay the firing 
of the one-shot monostable multi
vibrator IC3 until the propagation 
delay of ICs 4, 5, and 8 is satisfied. 
Once this port address is set through 
the 74157, · the one-shot fires and 
writes the data present on the data 
bus into the memory. This is essen
tially the same sequence as any lat
ched output port with the exception 
that 16 data bytes can be stored. 

The schematic diagram as shown 
uses transistor-transistor logic (TTL) 
devices. If you have an S-100 system, 
or otherwise have limited bus driving 
capabilities, you may want to sub
stitute low power TTL devices where 
necessary, or buffer all incoming 
lines. 

The final area of significance is the 
LED refresh scanner. Figure 7 pro
vides an expanded illustration. 
Rather than successively addressing 
128 LEOs, resulting in a very low-

� 

SHUNT- DRIVER 
SINGL E- SECTION 
EQUI VA L ENT 

+ 5 V  

68 

S W I  __j_ 
rh o---..... 

S W 2. 

(b) 

S W I  SW2. 

L IGHT OFF C L O S E D  C L O S E D  

L I G H T  ON O P E N  C L O S E D  

Figure 7 :  Expanded illustration of  column scanning techniques used in self-refreshing LED graphics unit shown in  figure 5. Each LED 
is not addressed sequentially; the LEDs are addressed by column. This results in a higher refresh rate and lower peak current to main
tain a uniform brightness. For any particular LED to be turned on, the equivalent of 2 switches has to be closed (SWI and S W2 in 7b). 
For this to happen in the circuit of figure 7a, the column must be addressed by the 74154, and then the coinciding byte of memory 
(7489) prouides the other switch. The LED is lit when the correct row is addressed and the corresponding bit is set to 1 .  
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Photo 3: Two of the more popular red 
LEDs are the TIL-209 (the smaller LED) 
and the TIL-220 (larger LED) . The average 
price for these devices is $0. 09 and $0. 11  
apiece in  quantity. 

duty cycle, this design incorporates 
column scanning. Each light emitting 
diode (LED) is refreshed once every 
16 clock pulses, rather than once 
every 128. The result is that lower 
peak current is required to maintain 
sufficient illumination. 

When no data is being written into 
the memory (ICs 4 and 5), the address 
multiplexer is in the display mode. In 
this case it continually channels the 
output of a 4-bit free-running counter 
(IC9) to the memory address input .  
IC10 also receives this address and 
enables the particular column to 
which the data pertains . 

Photo 4: To experiment with 3-color displays, 3 LEDs must be placed in each position 
on the board. 

Photo 5: The program in listing 2 produces the display shown here. 

In a normal sequence, the first ad
dress is 0000 binary . Since the 
memory is in a read condition, the 
output wil1 reflect the data contents 
which had been stored previously as 
an output to port 112 . IC10, a 4 to 16 
demultiplexer, enables the first line 
by bringing it to a logic 0. The shunt 
drivers now enabled will allow any 
LED in that column to turn on in 
response to a stored logic 1 on that bit 
position , The only LEOs that can 
light at this time are in the first 
column. 

The circuit will stay on this address 
until the next clock pulse from ICs 2a 
and 2b . The next address would 
enable the next column with similar 
results. The scan oscillator should be 
fast enough that the display does not 
flicker . 

Various LEDs can be used. Pro
bably the most popular size is the 
T-1 % (such as the Texas Instruments 
TIL-220) made by most LED manu
facturers and priced at about $0 .11 .  If 
space is a problem, a smaller T -1 can 
be used with cost at about $0 .09. 
Their relative sizes are shown in 
photo 3 .  

There i s  nothing which requires 
that the display be monochromatic. 
Considering that color television 
screens are actually discrete dots 
which seem to blend together when 
viewed from a distance, this same 
possibility is open for use with LEDs 
to a limited extent. The 3 LEDs can be 
mounted quite closely as demon
strated in photo 4. Experimenting 
with the tricolor system produced 
some interesting results . You must 
realize, of course, that .a 3-color 
display would require 3 sets of digital 
logic equivalent to the circuit of 
figure 5. · 

Using a Flat Panel Display 
The first thing to do after powering 

up and checking out the circuitry is to 
try to write data to i t .  Listing 1 is a 
BASIC program which sequentially 
exercises all 128 LEDs . Erroneous 
data entry can usually be traced to a 
too long pulse width on the one-shot 
(IC3) .  

Once the arrays have been built, 
you are ready for the big time- dis
playing a 5 by 7 dot-matrix character. 
Photo 5 illustrates this final achieve
ment, and listing 2 shows the simple 
BASIC program required to accom
plish this.  
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Listing 1: BASIC program to turn each light emitting diode (LED) on and off in order. 

1 0 0  R E M  T H I S  P R O G R A M  C H E C K S  E V E R Y  L E D  I N D I V I D U A L L Y  

1 1 0  R E M  B Y  D U T P U T I N G A S E R I E S O F  C O M P U T E D  V A L U E S  T O  T H E  

1 2 0  R E M  A P P R O P R I A T E  O U T P U T  P O R T  

1 3 0 F< E M  

1 4 0 R E M  8 X 1 6  D I S P L A Y  I S  A D D R E S S E D  A S  1 6  P O R T S  - N O . S  1 1 2 T O  1 2 7  D E C I M A L  

1 5 0  R E M  W I T H L S D  O N  T H E  L E F T  A N D  M S D  O N  T H E  R I G H T  

:1. 6 0  F<I� M 
1 7 0 R E M  F I R S T  T H E  D I S P L A Y  I S  B L A N K E D  B Y  O U T P U T I N G A L L  Z E R O S  

:1. 8 0  F O R  5 = 1 1 2 T O  1 2 7  

1 9 0 O U T �:; , o  
2 0 0  N E X T  t) 
:? 1 0 ;:( E i'i 
2 2 0  R E M  S T A R T I N G  F R O M  T H E  L O W E R  L. E F T  C O R N E R  L E D S  A R E  P R O G R E S S I V E L Y  L I T  

2 3 0  R E M  U P  A N D  D O W N  T H E  C O L U M N S  M O V I N G T O W A R D  T H E  R I G H T  

2 4 0  F O R  1 = 1 1 2  T O  1 2 7  

2 :'.'.i 0 F O f( f! ::::() T O  / 
2 6 () I� ;;· ; ;,:.> '"' B 

:' 7 0  O I..JT I , ,,� 

: ' f.l O U O �:> l.J B 1. 0 0 0  

2 9 0  N E X T  B 

3 0 0  O U T  J , O 
. :3 1 0  N E X T  I 

3 ::' 0 G O T O  2 4 0  
:1. 0 0 0  F O R  T = O  T O  5 0  

1 0 1 0  N E X T  T 

1 0 2 0  F( E T U F< N  

Listing 2: BASIC program to write G O - o n  the LED display. 

1 0 0  R E M  T H I S  P R O G R A M  W R I T E S  GO > ON T H E  D I S P L A Y  

Static displays are interesting, but 
if you really want to do a little crowd
pleasing, then l suggest simulating a 
moving marquee. Because this dis
play interface is column-oriented, it is 
relatively simple to accomplish this 
feat. Listing 3 is a program for shift
ing the letter A across the display . 

:1. 1 0  R E M  U S I N G  D A T A  S T A T E M E N T S  TO E N T E R  M A T R I X  D A T A  

1 2 0 D I M  X < l O O l : D I M  S < 1 0 0 l 
1 3 0 D A T A  1 2 4 , 1 3 0 , 1 3 0 , 1 3 f.l , 1 4 2 , 0  

1 4 0 D A T A  1 2 4 , 1 30 , 1 3 0 v 1 3 0 , 1 2 4 , 0  

1 5 0 D A T A  1 6 , 8 4 , 5 6 , 1 6 

1 6 0 F O R  S = l  T O  1 6  

1 7 0 F( I:Jl l) X ( S )  

Hl O N E X T  �; 
1 9 0  F C) f( <> 1 1 2 T O  1 2 7  

2 0 0  O U T  c , X < C - 1 1 1 )  

2 1 0  N E X T  C 
2 2 0  S T O P  : G O T O  1 9 0  

The character is left-justified when 
first displayed with the 5 by 7 data 
written in ports 112 thru 116. On the 
next programmed update, the same 
data is written to ports 113 thru 117, 

TUNE-UP YOUR PET® . . .  $1  09.95 :���osure s134.95 
• Exact Pet keyboard layout  
• Doub le:shot keytops with graphics 

legends 
• Dup l icate Return ,  Space and Sh ift 

keys on n umeric pad for 
prog ram ming  ease 

• TM of Commodore Business Machi nes. I nc. 
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• Added funct ion key which can be 
hard wired as a system reset 

• Flexible cable and con nector 
suppl ied 

Century Research & 
Marketing, Inc. 
48 1 5  W. 77th St. 
Mp ls . ,  MN 55435 

Erhardt & Jost Electronics 
Ross l igasse 2 
C H  4450 Sissach 
Sw itzerland 

Circle 48 on inqu iry card. 



Listing 3: BASIC program to move the letter A across the display from left to right. 

1 0 0 R E M  T H I S  P R O G R A M  D E M O N S T R A T E S  U S I N G THE D I S P L A Y  P A N E L  AS A M O V I N G M A R Q U E E  

1 1 0  R E M  A 5 X 7  D O T  M A T R I X  L E T T E R  A I S  D I S P L A Y E D  O N  T H E  L E F T  S I D E 

1 2 0 R E M  A N D  T H E  S H I F T E D  A C R O S S  T H E  D I S P L A Y  T O  T H E  R I G H T . U S I N G T H I S  C O N C E P T  

1 3 0 R E M  V I R T U A L L Y  A N Y  M E S S A G E  C A N  B E  W R I T T E N , 

1 4 0 D I M  A C 1 0 0 )  ! D I M  8 ( 2 0 )  ! D I M  X C 1 00 )  

1 5 0 R E M  F I R S T  T H E  L E T T E R  A I S  L E F T  J U S T I F I E D O N  T H E  D I S P L A Y  

1 6 0  A C 1 ) = 2 5 4  ! A ( 2 ) = 1 4 4  ! A C 3 ) = 1 4 4  ! A C 4 ) = 1 4 4 ! A C 5 ) = 2 5 4  ! R E M  A C 1 ) - A ( 5 )  E Q U A L  T H E  L E T T E R  A 

1 7 0 F O R  Q = 6  T O  2 0  ! A ( Q ) = O ! N E X T  Q 

:I. B O  F\ E I1 
1 ?0 F\E M  
2 0 0  R E M  C L E A R  T H E  D I S P L A Y  

2 1 0  F O R  L = 1 1 2  T O  1 2 7  ! O U T  L , O  ! N E X T  L 

2 2 0  I:< Et1 
2 3 0  t:\ E M  

2 4 0  R E M  D E F I N E T R A N S P O S E D  M A T R I X  X C 1 )  T O  X < 1 6 )  A N D  S H I F T  R I G H T  O N E  C O L U M N  

2 �i 0  f.) :: l 
2 6 0  F O R  D = 1  T O  1 6  

2 / 0  X C  D )  :: A C S )  

2 B O  S = �> + :l. 

2 ? 0  I F  S > 2 0  T H E N  S = :l. 

3 0 0  N E X T  D 

3 1  () �:; : : �3 + 3  

3 2 0  G o �:; u B  3 7 o  

: n o  mno 2 6 0  

3 4 0  R E M  

3 �.') 0 R E t-1  

3 6 0  R E M  W R I T E  T R A N S P O S E D  M A T R I X  T O  D I S P L A Y  

3 7 0  F O R  L = 1 1 2 T O  1 2 7 

3 8 0  O U T  L , X C L - 1 1 1 ) 

3 <J () N E X T  L 

4 0 0  F O R  T = O  T O  3 0 0  ! N E X T  T ! R E T U R N  

4 :1. 0 t:\ E T U F< N  

effectively shifting i t  t o  the right b y  1 
column. For long messages, the most 
effective method is to utilize a soft
ware pointer. Even a 2% character 
moving marquee is very impressive 
and can easily convey intelligent 
information. 

This 8 by 16 matrix can be ex
panded by adding more memory and 
column decoders . It can be further 

enhanced by the addition of other 
colors within the same array. 

The video screen need not be the 
only output display on a personal 
computer. It is only a matter of time 
before large arrays are commercially 
available, but in the meantime we can 
experiment with the concept. I hope 
that by presenting a self-refreshing 
interface design which eliminates the 

ANALOG Boards 

A/D 1 6  Channel ,  $495. 
1 2  Bit ,  H igh  Speed 

8086 Boards 

CPU with $650. 
Vectored I nterrupts 
PROM-I/O $495. 

RAM $395. 
8K X 1 6/1 6K X 8 

Circle 364 on inqu iry card. 

D/A 4 Channel ,  $395. 
1 2  Bit ,  H igh  Speed 

VIDEO 
DIG ITIZATION 
Real Time Video $850. 
Dig it izer and D isplay 
Computer Portrait 
System $4950. 

necessHy of interrupts or dedicated 
program refresh, I may spark the in
terest of many experimenters. 

If you have any questions on this 
or any previous article, don't hesitate 
to write to me. Please include a self
addressed stamped envelope. • 

Next Month: A look at the new Intel 8086. 

S-1 00 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 

lle:cllh'lR • 
INC . 

The High Performance S- 1 00 People 
TECMAR, I NC. 
2341 4 Greenlawn • Cleveland.OH 441 22 
(216) 382-7599 
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Using Finite State 
Machines 
David E Cortesi, 2340 Tasso St, Palo Alto CA 94301 

I was pleased to see a good introductory article on the 
use of finite state machines appear in BYTE (see "Design
ing a Command Language'' by G A Van den Bout, BYTE, 
June 1979, page 176) .  I have found the finite state 
machine (or finite state automaton, or just FSA) to be a 
valuable tool in my programmer's toolkit .  The finite state 
machine is an aid to organizing one's thoughts while 
designing, a good way of producing a really unam
biguous specification document, and as an implemented 
program it can yield very efficient and reliable code . .  

The finite state machine has long been a plaything of 
the theoreticians of computer science; you can find it 
described and analy:zed in any textbook on compiler 
design (it is a good textbook if you can understand the 
description ! ) .  Unfortunately the finite state machine 
rarely moves out of the textbook and into practical pro
grams. I would like to extend Van den Bout's article with 
2 examples from my own experience as a professional 
programmer that show how the finite state machine 
solved difficult programming problems in the real world. 

The first case arose during the design of a timesharing 
system that was to have a large number of commands. 
The syntax of the command language was laid down ear
ly in the project, but the specification of the commands 
themselves kept changing. If I and my colleagues had 
tried to write detailed code to parse each of the many 
commands and operands, especially in the face of chang
ing specifications, we would have been swamped. We 
had to do something to systematize the command-parsing 
code. 

We hit on the idea of using finite state machines 
represented as directed graphs (like the figures in the 
previous BYTE article) .  Since we were using a macro
assembler, we created NODE and ARC macroinstruc
tions so that we could ''draw" the graph of a command by 
writing a series of macro calls . Listing 1 shows how some 
of the chess game commands in the prior article mjght 
look in such a macro language. 

Each macroinstruction assembled to a small group of 
constants. We thought of these groups as the machine 
language of an imaginary finite state computer. We then 
wrote a finite state interpreter which could process these 
machine instructions. This interpreter program took as 
its input: (1) the top node of a graph; (2) the tokenized 
command line from the user; and (3) a small working 
storage area where semantic routines could leave their 
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S l  

S Z M  

s z c  

� �� � D E  
A R C  

·A R C  
A � C  

Z � O D E  
A N O lJ E  
A R C  
A I I O D E  

T O P  N O D E ,  A R C S  S E L E C T  V ER B - T O K EN S  

T O K EN = K W D , V A L U E = ' M O V E ' , N E X T = 5 2 �  
T O K E N = K W D , V f L U � = ' C A P ' , N E X T = S 2 C  
T O K E N = K W D , � A L U E = ' T A K E ' , N E X T = � l l  ' t· ;DV E .  C A P , o q  T A K ': ' '! '  
V E R � = l  S E T  V E � H - C O D E  O F  M O V E  
T O K E N = A H Y , N E� T = S 2  
V E � B = 2  ; S E T  V E R il - C O D E  O F  � A �  

; C O MM O N  G R h P H  F O R  M O V E  A N D  C A P  
5 2  A N O D E  

5 3  

5 4  

5 5  

5 8  

5 9  

A R C  T O K E N = KW D , V A L U E = ' F R C M ' . � E X T = S 3 
A R C  T O K E N = K � D . V A L U E = ' T O '  . H �X T = S B  
Z N O D E  ' ? ?  P L E A S E  S A Y  T O  C R  F R O M '  

A N O D E  
A R C  
Z N O D E  
A N O D E 
A. R C  
ZIIO DE 
MI D D E  
A R C  
Z N O D E  

; G R A P H  O F  ' F R Otl X X  T O  YY ' P A R T  

T O K EH = P O S , S EM A C T • F R P O S , N E X T = S 4  
' A  P O S I T I O N  M U 5 T  F O L L OW F C- O M ' 

T O K E H = KW D , V A L U E = ' T O ' , N F X T = S 5  
' f R O M  X X  - - E X P EC T I N G  T O ' 

T O K E N = P O S , S EM t C T = T O P 0 5 , N E X T = S 6  
' A  P O S I T I O N � U S T  F O L L O W  1 0 '  

; G R A P H  O F  ' T O X X  F R O M  YY ' V A R I A N T  

T O K E N = P O S , S EM A C T = T O P O S , N EXT = S 9  
' '  P 0 5 c T I O N  i��S T FO L L O W  T O '  

T O K E H = K W D > V A L U E '' ' F P. O �� ·  . �: EX T = 5 l 0  
' T O X X  - - E XP E C T i t: S  f R O M '  

5 1 0  

A IW D E  
A R C  
Z II O D E  
A IW D E  
A R C  
Z N O D E  
A N O D E  
A R C  
Z N O D E  

T O K E N = P O S , S E � A C T = F R P O S , N EX T = S 6  

' A  P O S I T I O N  M U S T  F O L L O W  F R O M '  
; EI: O - C H E C K  F O R  �W V E  A N D  C A P 

5 6  A I I O D E  

A R C  T O K EN = EH O  O M I T T E D I I  E X T = M E A N S  ' A L L  ll O t; E '  
Z H O D E  ' EX T R A  O P E R A � D '  

S l l  A � O D E  V E K B = 3  ; S E T  V ER B - C O D E  O F  T A K E  

. . .  � t c ,  e t c ,  Qt c .  

Listing 1 :  A graph representation of a finite state machine as it 
might look drawn with a macroassembler. The macro
instructions i.vould assemble to machine language for a 
hypothetical finite state computer; that in turn would be 
simulated by an interpreter. 

R I I N P U T  T O K E N 

o I 
w I + I I o I 1 . . . 9 I . I E I < Qnci> I 

- - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 I I I I I I I I I 2/AO I 2/Al  I 3/AO I 4/A2 I 5/A3  I 0 / E l  I O / E2 I I I I I I I 
-:- -,-:�::- -� -:�::- -,-:�::- -�-:�::- -,-:�::- -�-:�::- -�-:�:�- - � 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 

I I I I I ! I I 3 I O / E6 I O / E6 3/AO  I 4/AZ I 5/A3  I 6 / A 4  I 0/Zl 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 
II O / E7 II O / E7 I 4/AZ I 4/A2  I 5/A3  I 6/A4  I O/Z2 I I I I I I O / E8 I O/E8 I 5/AS  I 5/AS I O/E9  I 6 / A4 I O/Z3 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 7/A O  I 7 / A 6  I 7/ A O  I 7/A7 I 0 / E l O  I 0 / E l l I O/ El 2  I 

7 I O/El3  I O / E l 3  I 7/A7 I 7 /A7 I 0 / E l O  I 0 / E l l  I O/Z4 I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 
A O :  do n o t h i n g  
A l :  note  negat i ve 
A 2 :  co l l ect i nt eger d i g i t  
A 3 :  note  rat i onal 
A4 : n o t e  2xponen t 1 al 
AS : co l lQct fract i on d i q i t  
A 6 : note  nQgat i v g expon€nt 
A7 : c o l l ect exponent d i g i t  

E l :  numbar ( ? )  i s . < E> . .  
E2 : number i s  nul l 
E3 : < s i gn>< s i gn>  . . .  
E4 : < • i gn > < E> . .  
ES : < 5  i gn"><end> 
E6 : O . .  < s i gn>  . .  
E7 : <d i g i t > . .  < s i gn>  . .  

ZI : �x i t ,  val ue i �  z�ro 
Z2 : ex i t ,  va lue i s  i nt egral 
Z3=  ex i t  for  rat i on a l  
Z 4 :  ex i t  f o r  expon e1lt i a l  

E8 = . .  <dec i � a i > < s i gn> . .  
E9 :  . .  <dec i m�l ><dec i m a l >  . .  
E l O : : . < E><ticc imal>  . .  
E l l :  . .  < E><E>  . .  
E l 2 = . .  <e><<>ncl> 
E l 3 :  . .  < E>< s i gn>< s i gn>  . .  

Table 1 :  A finite state machine for processing numeric con
stunts, represented as an array. Each row is a state of the 
machine; a column is selected by the next input token. At the in
tersection is the row number for the next step, and the name of 
an action to be done. · 
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output .  It returned either a verb number (from an 
ANODE macroinstruction) or an error message (from a 
ZNODE macroinstruction) . The only o.ther code needed 
was a set of small, easily coded semantic routines, one to 
convert and store away each kind of token. 

With this mechanism in place we had only to "draw" 
each command's graph in macroinstructions, and add 
any semantic routines unique to that command. The job 
was much smaller than writing code for all commands, 
and far easier to update as the specifications fluctuated. 
The same interpreter was used again in a later project 
with a similar command language. 

This method of writing a command language turned 
out to have an advantage we had not expected . Every 
time we wrote a ZNODE macroinstruction, we were 
faced with the fact that someday a user would enter a bad 
command that would drop through to that ZNODE. 
Each time we were forced to decide what the system 
should do when that occurred. Every possible user error 
was made evident to us and we had to think about error 
responses in more detail than usual, but the very specific 
circumstances under which each error was trapped made 
it easy to give explicit, helpful messages. 

The second example comes from the construction of an 
interpreter for a programming language . An interpreter 
has to do a lot of converting between the character form 
of numbers and their internal form (binary, in this case) .  
The language being implemented supported every form 
of numeric constant, including things like 

1 .  (for a real 1 .0 )  
3E25 (decimal not required) 

+ 00319645 .26E-0005 (leading zeroes, signs) 

When I was presented with this problem I had just 
completed a course in compiler writing, where I had seen 
finite state machines applied to exactly this problem. It 
took but a day to work out an array like that in table 1 .  
This is a finite state machine, but one represented as an 
array instead of a graph. The 2 representations are 
equivalent; a finite state machine drawn as a graph can be 
drawn as an array or vice versa. The nodes of the graph 
become the rows of the array; the lines become columns. 

The array is processed like this : the finite state machine 
is always active on some row, initially row 1 .  Get the 
next input token. Find the column with that token at its 
head (of course a clever designer will have arranged that 
a token is just an integer that is a valid column-index) .  At 
the intersection of that column and the active row, find 2 
items, such as 2/ A1. The first item, like 2, becomes the 
new active row . The second item, like A1, is the label of a 
semantic action to be performed. Repeat until the active 
row number is 0, then stop . 

Look at row 1 of table 1 .  Reading across, if the first 
token of a numeric constant is : 

+ do nothing and go to row 2 
- remember to negate the result and go to row 2 
0 do nothing and go to row 3 
1 . . .  9 collect a digit and go to row 4 
. note the number will be rational ("real") and go to 

row 5 
E error - number starts with E, stop 
< end > error, stop 
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If you read the other rows the same way, you will see 
how this finite state machine can parse any legitimate 
numeric constant .  It also finds every possible syntax 
error in a very explicit way. 

So far I had not gone beyond what any textbook could 
tell me, but I had the additional objective of making the 
fastest assembler language constant converter that I 
could. I wanted to use every hardware advantage 
allowed by my machine, yet keep reliable, readable code 
- and the finite state machine helped me ! 

( eventually ended up with an array several rows 
higher than the one in table 1 .  Each additional row was 
designed to pick up a particular set of input 
characteristics that I could take advantage of. One op
timization was row 3 of table 1, which does not appear in 
most textbooks. The finite state machine stays on row 3 
as long as it is seeing leading zeroes on the integer part of 
the number. Action A2, "collect integer digit, " will 
typically involve performing arithmetic operations on the 
token. A leading zero contributes nothing to the final 
binary value, so why "collect" it? The finite state machine 
stays on row 3, spinning through the leading zeroes and 
doing almost no work, until a significant digit is found. If 
the finite state machine takes exit action Z1, it has 
recognized a constant of zero (fairly common in pro
grams) without doing any arithmetic. 

We expected single-digit constants to be quite common 
in typical programs. It happened that the binary value of 
a single digit could be obtained from the input token with 
a logical AND operation. I put in another row between 
rows 3 and 4 of table 1, so that a special exit action would 
be taken for the case of < digit > < end > . Now the finite 
state machine would process any single-digit constant 
without doing arithmetic. These and other hardware
level optimizations were achieved during design; they 
added almost nothing to the complexity of the final code. 

The array form of a finite state machine is easily coded 
using a pair of integer matrices, one for the next-state 
numbers and one for the action-numbers (action-labels, if 
your language allows label variables; action-addresses in 
assembler language) .  The resulting program almost has 
to be smaller and more readable than the brute force code 
needed to do the same job. Since the act of designing the 
array forces you to consider every possible input 
sequence, the program will usually be much more 
reliable. 

I have drawn these examples from professional soft
ware projects, but those are certainly not the only places 
where finite state machines can be used. I hope I have 
shown that the finite state machine can be a valuable tool 
for anyone faced with programming for a complicated in
put string. Designing it clarifies the problem and reveals 
all error situations, and coding it yields elegant, efficient 
programs. •  

Technical Forum is a feature intended as an interactive dialog on 
tile technology of personal computing. The subject matter is open
ended, and the intent is to foster discussion and communication 
among readers of BYTE. We ask that all correspondents supply their 
full names and addresses to be printed with their commentaries. We 
also ask that correspondents supply their telephone numbers, which 
will not be printed. 
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LET SYBEX SH 
The SYBEX self-study course l i brary features ten professional qual ity audio re
cord i ngs of lectures on a variety of m icroprocessor topics, from the introductory 
to the adva nced l evels.  Widely used in academic  and i ndustr ia l  tra i n i ng en
vironments, each course is accompanied by a specia l ly prepared sem i nar work-
book. 

· 

SYBEX cou rses a re the res u l t  of o u r  extensive experience combi n i ng state-of
the-art technica l  i nformation with thoroughly planned instructional progra m m i ng 
tec h n i q u es. 

INTRODUCTION TO MICROPROCESSORS 
Reference liS I 
This seminar is intended for a l l  nonspecialists who wish to acquire a brood 
understanding of the basic concepts and advantages of microprocessors. 

PROGRAMMING MICROPROCESSORS 
Reference 1152 
This seminar describes the internal operation of a microprocessor system 
including how instructions ore fetched and executed as well as how programs 
ore written and executed in typical cases (arithmetic and input/output). 

DESIGNING A MICROPROCESSOR SYSTEM 
Reference 1153 
How to interconnect a standard m icroprocessor system in detai l :  the ROM, 
RAM, PIO, UART, MPU, clock. Trode-offs in addressing techniques. 

INTRODUCTION TO PERSONAL AND BUS;NESS COMPUTING 
Reference liS 1 OB 
Are you planning to buy or use o microcomputer system? This seminar en· 
obles you to understand the choices and possib i l i ties. 

INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING 
Reference #SlOB 
Are you planning to buy or use o microcomputer system? This seminar gives 
you on understanding of the choices and possibi l i t ies. 

MICROPROCESSORS 
Reference #SB I 
The basic hardware course. I I  will  provide you with o comprehensive and 
effective understanding of a l l  the important aspects of microprocessors and 
systems. 

MICROPROCESSOR PROGRAMMING. 
Reference #SB2 

PROG�AMM!I\IG 

The basic software course. It wi l l  toke you step by step through all  the im
portant aspects of microcomputer programming. 

MILITARY (SEVERE ENVI RONMENT) MICROPROCESSOR SYSTEMS ..•. -
-

-------·-
·

·····-··-·--

-

--·-
·

-· 
Reference #SB3 
A complete study of constraints, techniques, and systems available for severe
environment applications. 

BIT·SLICE 
Reference #SBS 
A complete detailed system, including bits, con be built  i n  one day. Other 
innovative applications of slices are also examined. 

INDUSTRIAL MICROPROCESSOR SYSTEMS 
Reference #SB6 
This course stresses actual industrial hardware and software techniques: 
the components, the programs , and the costs. 

MICROPROCESSOR INTERFACING TECHNIQUES 
Reference #587 
How to assemble, interface and interconnect o system. 

TO ORDER: 
By Phone: (4 1 5) 848-8233. Visa, Mosterchorge, 

American Express. 
By Mo i l :  I ndicate quantity desired. Include pay

ment. 
Shipping: Add $ 1 . 50 per book (UPS), or $.75 

(4th class - al low. 4 weeks for del ivery); dou
ble for casettes and overseas. 

Tax: In Ca l ifornia odd tax. 
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OW YOU HOW 
SYBEX books offer a comprehensive overv i ew of m icroprocessors from be
g i n n i ng to adva nced levels .  Progra m m i ng techn iques, i nterfacing and i m ple
mentat ion are thoroughly  presented and ana l yzed i n  a h i g h ly reada ble and 
i nformative styl e, whi l.e prov iding the reader a deta i led u nderstanding of var
ious com puter systems. 

MICROPROCESSOR 
INTERFACING 
TECHNIQUES 

PROGRAMMING THE Z80 

Reference #(280 
RODNA Y ZAKS, 330 pages 
A complete i ntroductory text for the ZBO. 

AN INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING 

Reference #(200 
RODNA Y ZAKS, 250 pages 
A comprehensive introduction to small computers, their peripherals, and 
what to select. 

MICROPROCESSORS: FROM CHIPS TO SYSTEMS 

Reference #C201 
RODNA Y ZAKS, 4 1 6  pages 
The basic text on a l l  aspects of microprocessors and the assembly of a 

system. 

PROGRAMMING THE 6502 

Reference #C202 
RODNA Y ZAKS, 400 pages 
A complete introductory programming text for the 6502. 

6502 APPLICATIONS BOOK 
Reference #0302 
RODNA Y ZAKS, 288 pages 
Connecting a 6502 board to the outside world: from home alarm to music 
and tndustrial control. 

MICROPROGRAMMED APL IMPLEMENTATION 

Reference #Z 1 0  
RODNA Y ZAKS, 350 pages 
Presents o uniform conceptual analysis of the parsing and interpreting pro
cess for APL, as well as the actual implementation rechniques. 

MICROPROCESSOR INTERFACING TECHNIQUES 

Reference 11(207 
AUSTIN LESEA & RODNAY ZAKS, 4 1 6  pages 

How to interface o microprocessor to external devices: from keyboard to 
ADC to floppy disk, including standard busses. 

MICROPROCESSOR LEXICON 

Reference #X I 
All the definitions of the microprocessor world in a convenient pocketbook 
format. 

8 SYBEX 
Dept. 
2020 M i l v i a  Street 
Berke l ey, Cal ifornia 94704 

� - - - - - - - - - - - - - - - - 1 
D Sl OB .  0 0 0 0 0 0 0 0 .  0 $21 . 90 D Sl 0 0 0 0 0 0 0 0 0 0 0 0 0 $ 1 9 . 95 

I D C280 . . . . . . . . . . .  $ 1 1 . 95 D 52 . . . . . . . . . . . . .  $29.95 
D C200 . 0 0 0 0 0 0 0 0 . . 0 $6.95 D 53 . 0  0 0 0 0 • .  0 0 0 0 0 $29.95 I D C201 . 0 0 0 0 0 .  0 0 0 0 $ 1 0.95 D SBl 0 0 0 0 $69.95 

I D C202 . . . . . . . . . . .  $ 1 1 . 95 D SB2 . . . . . . . . . . . .  $69.95 
D D302 . 0 0 0 0 0 0 0 0 0 0 $ 1 2 . 95 D SB3 . 0 0 0 0 0 0 0 0 0 0 0 $59.95 I D Z l O  . . . . . • . . . . . .  $25 . 00 D SB5 . . . . . . . . . . . .  $59.95 
D C207 . 0 0 0 0 0 0 0 0 ° 0 $ 1 3 . 95 D SB6 . 0 0 0 0 0 0 0 0 0 0 0 $59.95 I D X l . . . . .  $2. 95 D SB7 . . . . . . . . . . . .  $59.95 I Narne·--------------------------------------------

Company I 
Address I City State Z i p  I D Charge my:  D V i sa D M.C. D Am
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-
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Picking Up the Pieces 

Everything had been going so 
smoothly.  I had just saved several 
important programs on a disk" and 
had planned to spend the rest of the 
afternoon doing fun· things with 
them. Now the computer was telling 
me that my full disk was completely 
empty. 

I had been using my floppy disk 
system for over 6 months before the 
output error mentioned above 
occurred. I discovered, to my sorrow, 
that while input and output errors on 
a floppy disk are very rare, they can 
still happen. I survived my catas
trophe .  I hope that my experience can 
help you survive yours. 

Disk Files 
Generally, 2 different methods are 

used to place files on a floppy disk : 
sequential file storage, and track or 
sector allocation. 

In the sequential file storage 
method, a new file is placed on the 
disk in the unused sectors following 
the last file added to the disk. This is 
demonstrated in figure 1. Any files 
that are deleted, such as file B, will 
generate unused space on the disk 
that is not used for storing new files. 
New files go at the end of all 

About the Author 
AI Baker is 30 years old and lives with his 

wife, Janet, and 2 children in Wheaton IL. He is 
currently the programming director 

'
tor The 

Image Producers Inc, Northbrook IL. He is a 
member of the American Association for the 
Advancement of Science, the National Space 
Institute, and the Chicago Area Computer 
Hobbyist Exchange. He says, "My favorite 
sports are volleyball and handball, and my 
hobbies are p laying with computers, 
photography, and playing with computers. " 
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Alfred S Baker 
2327 S Westminster 
Wheaton IL 60187 

previously used space. But what 
about all of the unused space taken 
up by the deleted files? Simple. These 
systems provide a utility program 
which eliminates this unused space by 
shifting the files on the disk. This pro
cess, which is called compressing or 
packing the disk, is shown in figure 2 .  

I f  this i s  the way your system 
works, then the data block that got 
wiped out on my system exists on 

your system. However, as you will 
see, its contents and use are totally 
different .  

The track, or  sector allocation 
method is also known as the bit map 
method or chained, sequential

. storage method. It is used by the 
more impressive, and efficient, large
system support packages. It is also 
used by iny Peripheral Vision floppy 
disk operating system (FDOS) .  

Figure 1 :  In the sequential storage method, files are placed o n  the disk starting a t  the 
first empty sector after the last stored file. 



The Honor Graduate 
There's been a . lot of ta l k  lately 

a b o u t  inte l l igent term i n a ls w i t h  
sma l l  systems ca pa b i l ity. And,  it's 
a l ways the sa me.  The s y s t e m s  
which . make the g rade i n  perfor
ma nce usua l ly f l u n k  the test i n  
price. At least that wa s 

·
the case 

u nti l the S u perBra i n  g ra d ua ted with 
the h i g h e s t  PPR (Price/ Perfor
mance Ratio) in the h i story of the 
ind ustry . .  

For less than $3,000*, S u perBra i n  
users get exceptiona I perfo rma nee 
for j u st a fraction of what they'd 
expect to pay. Sta n d a rd fea t u res i n 
c lude:  two dua l-density m i n i-f lop
pies with 320 K bytes of d i sk stora ge,  
64 K of RAM to ha n d le even the m ost 
soph isticated progra ms, a C P I  M 
Disk Operat ing System with a h i g h
powe red text ed itor, asse m b l e r  a n d  

*Quantity one. Dea ler i nq u i ries i nvited. 
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debugger. And,  with S u perBra i n's 
S-100 bus ada pter, you ca n even add 
a 10 mega byte d i sk! 

M ore than an inte l l igent term i n a l ,  
t h e  S u perBra i n  outperforms many 
other syste ms cost i n g  three to f ive 
t i mes as much.  Endowed with a 
h efty a mount of ava i l a b le software 
( BAS I C, F O R T R A N ,  COBOL),  the 
S u perBra i n  is ready to ta ke on yo u r  
toug hest assign ment. You n a m e  i t !  
Genera l  Ledger, Accou nts Rece iv
a b le ,  Payro l l , I nventory or Word Pro
cess i n g  . . .  the S u pe rBra i n  h a n d l es 
a l l  of them with ease. 

You r  operators w i l l  p ra i s e the 
S u perBra i n 's  g o o d  l ooks .. A f u l l  
ASC I I keyboa rd with a n u meric key
pad a n d  function keys. A non-g l a re,  
dyn a m ic a l l y  foc used , twe lve i n c h  
screen.  A l l  i n  a n  attractive desktop 
u n i t  we i g h i n g  l ess than a sta n d a rd 

office typewrite r. S o p h i s t i c a t e d  
users wi l l  accla i m  S u perBra i n's twi n 
Z-80 processors w h i c h  tra n sfe r data 
to the screen at 38 k i loba u d !  I nte r
fa c i n g  a pr inte r  or modem is n o  
pro b l e m  u s i n g  S u perB ra i n's R S-
232C com m u n icat ions port. B u t  best 
of a l l ,  you won't need a P h D  in com
puter re pa i r  to m9 i n ta i n  the S u per
B ra i n .  I ts s i n g l e  boa rd des ign ma kes 
serv i c i n g  a s n a p !  

So don't  be foo led by a l l  t h e  fresh
man students in the s ma l l  systems 
b u s i n ess. I n s ist on t h i s  yea r's  honor 
g ra d uate . . .  the S u perBra i n .  

2300 Broad R iver Road, Col umbia, S C  29210 .(803) 798-9100 TWX: 810-666-2115 
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In this method all of the space on 
the disk is represented by a single bit 
map. Each bit in the area called the 
bit map represents 1 physical area on 
the disk. In my system this area is a 
sector. (Refer to figure 3 . )  On each 
floppy disk there are 74 tracks 
represented in the bit map for that 
disk. (There are actually 77 tracks on 
the floppy disk, but the first 2 tracks 
contain the operating system, and the 
third functions as the directory, con
taining the bit map itself and the 
names and addresses of all the files on 

(a) 

the disk. Since each track has 16 sec
tors when using FDOS, the bit map 
contains 74 times 16, •or 1184 bits. 
This represents 1 bit for each sector 
on the disk. Dividing by 8 gives a bit 
map size of 148 bytes. This fits easily 
into a single 256-byte sector on the 
&k. 

• 

Now we can use the bit map to 
determine which sectors on the disk 
are in use . A file program will read 
the bit map into memory and will 
find a 0 bit in the map . The sector 
represented by this bit is unused. If a 

F I L E A !+--- S PA C E  F I L E  C '--- S P A C E  U S A B L E  S PA C E  

(b) I F I L E  A F I L E  C I· S PA C E  ·I F I L E  E I U SA B L E  S PA C E  I 
(c) I F I L E  A F I L E  C F I L E  E I· U S A B L E  SPACE ·I 
Figure 2: In a system which uses the sequential storage method, unusable space is turned 
into usable space by compressing the data. Starting with the data stored on the disk 
(2a), the usable data is shifted toward the beginning of the storage space until the files 
are behind each other (2b) . This process is continued until all of the unusable space has 
been pushed to the end of the disk and is usable. 

new file is being created and it needs 
another sector, FDOS turns the bit on 
(makes it a logic 1) and writes the bit 
map back onto the disk . When a file 
is deleted, the bits representing each 
sector in the file are turned off. The 
space is immediately available for use 
by another file.  Now we have a way 
of using space on the disk which 
eliminates the problem of wasted 
space caused by the old way of doing 
things. 

Unfortunately this method creates 
its own set of problems.  The first pro
blem is not very obvious . If a file is 
longer than 1 sector, it won't fit. The 
wrong solution is to try to find an 
area with enough empty sectors 
located adjacently. We might as well 
consider all of those areas with just a 
few free sectors as useless space. 
Also, we never know how big a file is 
going to be until it is too late to look 
for a bigger space . 

The correct solution is to let each 
sector in the file point to the location 
of the next sector in the file.  Look at 
figure 4. Here we have a 1000-byte 
file of data contained on four 
256-byte sectors. When a program 
tries to read the 257th byte from the 

DA TA TERMINAL EQUIPMENT - FROM MICROMAIL 

SOROC IQ 120 $795.00 
o RS 232C, upper/lower case, full 

ASCII 
o Numeric keypad, protected fields 
o Cursor keys plus addressable cur· 

sor 
o Auxiliary extension port 
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LA34 DECwriter IV 

$ 1 ,1 99 . oo 
• Upper/lower case, 9x7 dot matrix 
o 1 0, 1 2, 13.2, 16.5 characters/inch 
• 2, 3, 4, 6, 8 or 1 2  l ines/inch 
• 22"W X 7"H X 15\12"0, 25 lbs. 
o 1 1  0 or 300 baud, RS 232C serial 

ASCII 
o Friction feed, paper width to 1 5" 

SOROC IQ 140 $ 1 ,250.00 
o RS 232C and 20mA current loop 
o Extensive editing features 
o 25th line terminal status display 
o 16 function keys (32 with shift) 

New 
from D I A B LO 

DIABLO 1 640 $ 2,690.00 
Receive-only $ 2, 331 .00 
High-quality daisywheel printing at 
45 cps. 

DIABLO 1650 $ 2 ,779.00 
Receive-only $ 2,41 9. 00 
Metal daisywheel printing at 40 cps. 

T.l. 810 printer $ 1 ,695.00 
o Includes upper/lower case 
• 1 50 characters per second 
• RS 232C serial interface 

. • Adjustable forms tractor 

NEC Spinwriter 
Call or write for prices 

To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling* and 6% sales tax i f  delivered 
within California. 
* Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everyth ing 
shipped freight collect in factory cartons with manufacturer's warranty. 

MICROMA I L  o BOX 3297 • SANTA ANA, CA 92703 
(714 )  731 -4338 
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Solve your personal energy crisis. 
Let VisiCalc™Power do the work. 

With a calculator, pencil and paper you can spend hours plan
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* II you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor
mation on the screen. You don't have to spend your time 
programming. 

Your energy is better spent using the results than get
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What if?;' examining new options 
and planning for contingencies. "What if" 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sales. 

Circlt;! 301 on i nqu i ry card. 

Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis
cover how VisiCalc can help you in your professional work and 

personal life. 
You might find that VisiCalc alone is reason enough to 

own a personal computer. 
VisiCalc is available now for Apple II computers with 

versions for other personal computers coming soon. The 
Apple II version costs just $99.50 and requires a 32k disk 
system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal 

Software, Inc., Dept. B, 592 Weddell Dr., 
Sunnyvale, CA 94086. If your favorite 
dealer doesn't already carry Personal 

Software products, ask him to 
give us a call. 

VisiCalc was developed exclusively for 
Personal Software by Software Arts, Inc., 
Cambridge, Mass. 

TM-VisiCa\c is a trademark of 
Personal Software, Inc. 

*Apple is a registered trademark 

of Apple Computer, Inc. 
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B. T H E  F LOPPY D I S K  

T R A C K S  

B Y T E  I 

BY T E  3 

BYTE 5 

Figure 3: In the Peripheral Vision FDOS system, each sector is represented by 1 bit in the 
map (3a). If the bit is on (/ogical 1),  then that sector is being used; if the bit is off, that 
sector is free space (3b). 

Figure 4: When a file is too long for one sector, it must be broken into several sections. 
Often ,  there are not enough contiguous sectors to· contain a file. One method of solving 
this problem is to have bytes in the sector point to the location of the next sector. The 
FDOS system also has a backward pointer so 2 bytes are used. 
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file, FDOS automatically follows the 
pointer (contained in the first sector 
of the file) to the second sector, 
retrieves the first byte of that sector, 
and returns it to the user program. 
FDOS also keeps backward pointers, 
so you can read the file backwards, 
too ! 

The second problem is that the bit 
map is the most important block of 
data on the disk . If something hap
pens to it, every other file space on 
the disk is up for grabs.  

ANA LIZ 
One becomes accustomed to the 

way that machines sound in opera
tion. I had just saved a file on disk, 
and it didn't sound right .  Since the 
disk was nearly full, most of the 
empty sectors were far from the bit 
map . I had become accustomed to 
hearing the disk drive data transfer 
head make a particular sound as it 
moved from the bit map to the next 
empty sector and back to the bit map 
as new files were written out. The 
sound was missing ! 

I knew that something was wrong. 
I quickly checked the number of free 
sectors on the disk . The correct 
number should have been around 
300 . The answer that I got from my 
inquiry was 1100. Except for the file I 
had just written, the bit map said that 
I had an empty disk ! 

It was time for careful thought. I 
listed the directory: it still thought I 
had over SO files on the disk. But I 
knew that some of those files had 
been destroyed, completely or par
tially, by the file I had just written on 
the disk. 

I was left with 2 problems. First, I 
had to correct the bit map. The best 
way to do this was to read every sec
tor for every file listed in the direc
tory. As each sector was read, I could 
turn on its bit in the bit map. This 
would correct the first problem. 

The second problem was more 
serious. I had to determine which files 
were destroyed. The file I had just 
written had almost certainly used sec
tors which had been part of good 
files. Fortunately, FDOS keeps 2-way 
pointers. The solution was simple. 
While solving the first problem, I had 
to read every file on the directory and 
check to see if each sector in a file 
pointed back to the previous sector. If 
it did not, then this sector no longer 



PET I TRS-80 I A PPLE: Personal Software brings you the finest! 
M I C R O  
C H E S S  

T h e  I n d u stry's Fi rst 
Gold Cassette 

Ove r 50,000 Sold 

MICROCHESS i s  the industry's best sel l ing computer game. And 
no wonder-because M I CROCHESS g ives you more than just a 
chessplayi ng program: A convenient,  foolproof set of commands 
and error checks .. .  complete i nstructions in a 5'12' by 8V2' booklet . . .  
a cassette that's g uaranteed to load, with d i s k  versions coming 
soon . . .  and several levels of d ifficu l ty to chal lenge you not j ust 
once, but t ime after t ime.  I t 's available throu g h  wel l over three 
hundred com uter stores and many mail order sou rces . . .  always 

or ig i nati ng from Personal Software. What's more, every Personal 
Software produ ct is selected to g ive you these same benefits of 
easy avai labi l ity, rel iable cassettes, readable docu mentat ion,  a 
carefu l ly  thought  out u ser interface . . .  and most important ,  
cont inu ing  chal lenge and enjoyment,  not j ust o nce but t ime after 
t ime. If you haven't al ready, order you r  own gold cassette: 
M ICROCHESS, by Peter Jennings, for 8K PETs, 1 6K APPLEs, and 
4K Level I and II TRS-80s . 9.95 

T I M E  
T R E K  

A Tou r  D e  Force 
I n  Rea l Time Action 

Strategy Ga m e s  
TIME TREK b y  Brad Templeton for 8K PETs and Joshua Lavinsky 
for 4K Level l and II TRS-80s adds a dramatic new d imension to the 
classic Star Trek type strategy game: R EAL TI M E  ACTI O N !  You'l l 
need fast reflexes as wel l  as sharp wi ts to win i n  th is constant ly  
chang ing game. Be prepared-the Kl i ngons w i l l  f i re at  you as you 
move, and w i l l  move themselves at  the same t ime,  even from 
q uadrant to q uadrant-but with practice you can change cou rse 
and speed, aim and f ire in one smooth motion , as fast as you can 
press the keys. Steer u nder power aro u n d  o bstacles-evade e 

shots as they come towards you-lower your shie lds j ust long 
enough to f i re your p hasers, bett ing that you can get them back up 
i n  t ime! Wi th  n ine  levels of d iffic u lty, th is  chal leng ing game is easy 
to learn , yet takes most users months of p lay to master. ADD 
S O U N D  EFFECTS with a s imple two-wire hookup  to any a.ud io  
ampl if ier; the  TRS-80 also produces sound effects d i rectly th rough 
the keyboard case, to accompany spectacular graphics 
explosions! You won't want to miss this memorable version of a 

BLOCKADE by Ken Anderson for 4K 
Level I and I I  TRS-80s is a real t ime 
action game for two players, w i th  h igh 
speed g raphics in  mach ine lang uage. 
Each player uses four keys to control 
the d i rection of a moving wal l .  Try to 
force your oppo nent i nto a col l is ion 
without runn ing i nto a wal l  yourself! A 
strategy game at lower speeds, 
BLOCKADE t u rns into a tense game of 
reflexes and coord i nation at faster 
rates. Play on a flat or spherical cou rse 
at any of ten d i fferent speeds. You can 
hear SOUN D EFFECTS through a 
nearby A M  rad i o-expect  s o m e  
razzing i f  y o u  lose! . . . . . . . . . . . . .  1 4.95 

favorite com uter game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.95 

GRAPHICS PACKAGE by Dan Fylstra 
for 8K PETs incl udes programs for the 
most common 'practical' graph ics 
appl ications: PLOTTER graphs both 
functions and data to a resolut ion of 80 
by 50 poi nts, with automatic sca l ing 
and label ing of  the axes; BARPLOT 
prod uces horizontal and vert ical , 
segmented and labeled bar graphs; 
LETTER d isplays messages in  large 
block letters, us ing any alphan u meric 
or special character on the PET 
keyboard; and DOO DLER can be used 
to create arbitrary screen patterns and 
save them on cassette or in a BAS I C  
program . . . . . . . . . . . . . . . . . . . . . $14.95 

ELECTRIC PAINTBRUSH by Ken 
Anderson for 4K Level l and II TRS-80s: 
Create dazzl ing  real time graph ics 
d isplays at speeds far beyond BASIC, 
by wri t ing 'prog rams' consisti ng of 
s imp le g raph ics com mands for a 
m a c h i n e  l a n g u a g e  i n t e r p r e t e r .  
Commands let y o u  d raw l i nes, turn 
corners, change wh ite to b lack, repeat 
previous steps, or cal l  other prog rams. 
The ELECT R I C  PAI NTBRUSH manual 
shows you how to create a variety of 
fasci nati ng artist ic patterns i nc lud ing 
the one pictured.  Show you r  fr iends 
some special effects they've never 
seen on a TV screen! . . . . . . . . . $14.95 

WHERE TO GET IT: Look for the Personal Software<® display rack at your local computer store. For the name and address of the dealer 
nearest you, call Personal Software at (408) 745-784 1.  If you don't have a dealer nearby, you can call or mail us your order with your check, 
money order or VISA/Master Charge card number. For a free catalog, ask your dealer or use the reader service card at the back of this 
magazine. 

P�=JSONI\L SOrilW\=1� INC. 
592 WEDDELL DR. • SUNN YVALE, CA 94086 
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Circle 322 on i nquiry card. 
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t n cz . 
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for 
GREATER PROFIT 
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MORE EFFICIENT 

OPERATIO N 
I NCLUDES : 

GENERAL L EDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
ORDER ENTRY 
INVENTORY CONTROL 

This totally integrated, single entry 
system is easy to learn and easy to 
use because it is "Menu" oriented. 

The software requires a minimum system 
consistiog of 48K memory, CRT, 
Printer , dual floppy disc. It is ready 
to run on the following systems 

DEC PDP - 11 
A M  - 100 
PASCAL MICROENGINE 

, 
CIT PENSEE 

IVe are working on the following 
systems and feel we can install our 
software on them within 30 days ARO: 
Data General, General Automation , LSI 
4/10 ,4/30 , Some Z80 Systems 

Price for the total system is 
$2995 .00 . Order a user manual ( $25.00 
plus $2. 00 shipping & handling) or the 
Demo Floppy & Manual ( $65 .00 plus 
$2 .50 shipping & handl ing) to reserve 
this price for you beyond our expected 
price increase tbv 1 ,  1 97 9 .  

'ID ORDER USE OOR 'IDLL FREE NUHBER 

1 - 800 -437 - 4774 
VISA AID HASTERCHARGE IVELCGlE 

OR SEND CHOCK OR �DNEY ORDER 'ID 

P .  S .  IOC, 619 NP AVE, BOX 2017 L 
FARGO, ND 58107 
(PH) 701/235-8145 

P� i n c .  
DEALER IN;)UIRIES INVITED 
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belonged to this file. The file had been 
destroyed. 

Now I was ready to make repairs. 
Very quickly, I wrote program 
ANALIZ (listing 1 ) .  Since I was in a 
hurry and wanted the program to run 
with no errors as soon as possible, I 
used structured programming tech
niques . Structured programming 
usually leads to a much shorter pro
gramming time if you include time 
spent debugging the code. 

I'm not going to spend time telling 
you how the program works . 
Hopefully this has been accomplished 
with the comments in the listing. As I 
have said, the program is highly 
structured and should be easy to 
understand. 

Conclusion 
If you have · Peripheral Vision 

FDOS, you can use the program as it 
is. If you have another bit-mapped 
disk system, then it should be a fairly 
straightforward matter to tailor it to 
your needs. If you have the sequential 
file storage method, then you have 
your own set of problems. 

One final comment.  Six files were 
destroyed on my disk. All of these 
files existed on the backup copy of the 
disk I had taken 2 weeks earlier. It is a 
very good idea to make periodic 
backup copies of your active disks. 
My only loss was a little time. I 
gained a better understanding of the 
way my disk system works, and a 
very interesting program. 

Listing 1 :  Program ANALIZ is used to rebuild a bit map of the used sectors o n  a disk. 
This program is written using the TDL ZBO Relocating Assembler version 1 . 2 .  The 
workings of the program are explained in the comments. 

. T I TLE ' fh'IL't'ZE C• I SK AND F I X  BI TMAP ' 
. SBTTL ' . BY : A. BAKER,· 

; 

; THIS I S  Tf£ �tA I N  �:OUT HlE FOR THE D I SK 

; ANAL�'SIS PROGRAI1. THIS PROGFt:AM TELLS 

; THE USER WH I CH F ILES Oti THE C•I SK HA'VE 

; CHAI N I NG ERRORS. I T  DOES TH I S  IN TWO 

; WAYS. IT SI GNALS THE USER IF A CHAINED 

; BLOCK DOES NOT POINT BACK TO THE BLOCK 

; IT IS CHAINED TO. ALSO, IT TELLS THE 

.: USER IF A BLOCK DOES NO! CONTA I N A 

; VAL!Co COP�' Olt ITS OWN D I SK ADDRESS. 

; F INALLY, IF THE USER �·JANTS, IT WILL 

; �:EIJR l l E  THE D I S!< B I TMAP. S I NCE I T  

.: BUILDS UP T HE  t·tFtF' FROt1 VALW F I LES W 

.: D ISK, I T CORF:ECTLY REFLECTS THE D I SK 

; CONTEt�TS, EVEN IF IT D I D  NOT BEFORE. 

; 
; THE RCJUl I tJE ' I  N i l ' SETS UP EVERYTHING, 

·' ' SEl ' DOES ALL THE WORK, AND 'END' 
; CLEA16 UP Rt·ID r:NDS THE JOB. 
0£10(1 ' ANAL I Z :  
0000.. CD 01-JOA" CALL IN I T  
000$ ,

. 
C D  0083 ' CALL SET 

00(16'  CD 1313�2' CALL END 
0009' C9 RET 

; T H I S  �:OUT WE F I R�. T ALLOWS THE USER 
_; A CHANCE TO REt·KJVE THE CURRENT D ISK 

; F�:OM DRIVE ZE�:O AND REPLACE IT W I TH 

·' ANOTHER ONE. ' THIS IS DONE B�' USING 
; THE t1ESSAGE TYPING ROUT I NE ' TXTYP' 
·' TO TYPE THE t·tESSAGE , . . . M1 ' ,  AND 

; RECE I V l NG THE REPLY VI A THE TWO 

; �:OUl I I>ES '1 XTI W AIJD ' T I  ,· . 

·' IT LOADS THE B ITMRP US I NG THE FDOS 

; ROUTINE ' MAP l tY AND ZEROS I T. 

·
' F INALL't', IT HHT I ALIZES THE NAME 
; HDLDWG R�:EA BY END I NG IT W I TH A ZERO. 

0008' ! N I T :  
000A' 2 1  Ol12W LX I H, . . 111 

000V CD D0?:3 CALL TXTYP 

0�11£:' CD DIJ79 CALL TXT I N  

OOB' . .  LP2 : 

00E ' CD D0/6 CALL Tl  

0016' 30FB JRNC . .  LP2 
IC1018' CD D686 : CALL �tHPI N  

0018 · 21 DBfC LX I H, B I TMHP 

001E' 0694 11VI B, 148 

002ti'' . . LP1: 

t102B' 3600 11V I M, 0 
0022' 23 INX H 

002:£' 10FB DJNZ . . LP1 
0025'' 9/ SUB A 

002f/ 32 018E·· STA NA�tEH+9 

(1029' C9 RET 

0K'ft·· 
. .  1'11: 

002A" 484 9542043 . ASCI Z ' H I T  CR WHEtJ CO 

i<:RECT D I SK 1 5 '  I N  DRIVE 0: ' 

; THIS ROUT I NE GETS COtHROL AFTER ALL 

.: THE WORK Hf6 8EEtJ DOt�E. IT USES THE 

; 'TXTYP ' ROUT I NE TO ASK THE USER IF  

; HE WANTS THE NEW BIT MAP PUT BACK 

; ON D I SK. H I S  REPL�' I S  P I CKED UP BY 
.: THE ROUTINES '' TXT I N '

. 
AND ·· n ' . IF 

; HE REPL IES 't'ES, E I THER UPPER OR LOWER 
; CASE.. THE B ITMAP I S  ��R ITTEN TO D I SK 

.: USIN13 THE FDIJS f.;:OUTI NE ,· MAPOT'.  
IC1052'. END: 

· 0052' 21 13068' LXI H, . .  M1 

0055' CD D0?3 CALL TXTYP 
0058' CD D079 CALL TXTIN 
0058' . . LP1 : 

0058' CD D076 CALL T I  
005E F620 OR! 20H 
006fr FEl9 CPI ' Y '  
0062' 28133 JRZ . .  LP2 
0064' 18F5 JI1PR . .  LP1 

0066' C9 RET 
0067' . . LP2: 

0067 ' CD D6ffi CALL MAPOT 
006A' C9 �:ET 
0068' . .  111: 

0068' 444F20594F . ASC I I  '()0 YOU WANT TH 
E BIT MAP REPLACED?' 

008C' 0D . BYTE 1� 
0080' 4245205645 : ASCI Z  ,·BE VEEERRY � 
EFLl BEFORE SAYmG YES: ' 

; THIS I S  THE MAIN [lR ! V I NG ROUT mE FOR 
; DOING ALL THE �JORK. BECAUSE OF A 

; DEC I S I ON TO t1I N I M I ZE t1Et10RY USE, TH IS 
; ROUTINE I S  COMPLICATED BY A DOUBLE 
; USE OF THE FDOS SYSTE�l INPUT BUFFER. 
; THE D I RECTOR't' ROUT I NES, ,. DI ROPN' AND 
; ' DIRBLK' USE ' THIS BUFFER FOFt: READ ING 
; AND t1A l tHAI N WG THE DIRECT ORY AND 

Listing 1 continued on page 84 



DiSll 
o oos 3 .0 

EFFECTI VE 

oNL Y 

H A R DWA R E  FOR T RS-80® 
OPertec Disk Drives FD-200 . . . . . . . . . • . . . . . . . . . .  $375.00 ea. 

These are 40-triJ!\k Drives that are completely compatible 
with the TRS-8!l"'and Radio Shack Drives. 3.0 DOS included. 
Will allow Turning Diskette over and Write on other side. 

0 4-Drive Cable for Pertec Drives . . . . . . . . . . . . . . . . . . . .  $35.00 

O D ECwriter I l l ,  132 Character . . . . . . . . . . . . . . . . . . .  $2500.00 
1 1 0  to 9600 band EIA tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day delivery) 

0701 Centronics TRACTOR F E E D  
Bidirectional Printer . . . . . . . . . . . . . . . . . . . . . .  $1 500.00 
2% times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plug in and use. Shipped Freight COD.  

0200 ns  16K Dynamic Memory Clips for Keyboard or Expan· 
sian Interface, Lifetime Guarantee, complete . . . . . .  $1 1 0.00 
Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

010 Key Numerical Keypad Kit . . . . . . . . . . • . . . . . . . . . .  $79.95 
OTRS-ao® level II  - 1 6k . . . . . . . . . . . . . . . . . . . . . . .  $750.00 

0 Expansion Interface . . . . • • • • . . . . . . .  $275.00 
0 RS-232-C Interlace . . . . . . . . . • . . . . . .  $ 89.00 

O R D E R  NOW A N D SAV E 
j ust l i st the i tems you want 

and mail this conven ient coupon. 

SOFTWA R E  BY ACS 
0Monitor No. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '.'ii $29.95 

Complete Machine language Monitor for TRS-so&teatures: 
Find, E D IT, Relocate, Symbolic Dump to Tape, etc. 

0 Monitor No. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $49.95 
All of the commands that reside in Monitor No. 3, plus: 
RS-232 1/0, Disk Program 1/0, Symbolic Dump to Disk for 
Loading into Disk Editor/ASM., Track & Sec 1/0 for 
modification. 

0PCLEND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 5.95 
Will Patch ASCII files of Basic Programs or text or DATA 
F I LES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes on Cassette 
that will automatically create a Disk file of PCLEND. 

0MAKE TAPE AND MAKE DISK 
for Cassette Dealers . . . . . . . . . . . . . . . . . . . . . . . . . .  $69.95 
These are two programs that will allow you to take any type 
of Program from Disk and store it  on  tape for mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program. 

0CP/M & C BASIC for the TRS-80® 
CP/M Includes: MOVCPM, STAT, PIP, Dump, DDT, ASM 
(8080}. EO,  plus 6 user manuals. 

CP/M . . . . . . . . .  . . . • . . . . . . . . .  . . . . . .  . . . • . . .  $1 50.00 
C Basic·2 Includes: X R EF2, CBAS2, and manuals. 
C BASIC 2 . . . . . . . . . . . . . . .  ®' . . . . . . . . . . . . . . . .  $99.95 

0 G 2  LEVEL Ill BASIC for TRS-80 � . . . . . . . . . . .  Special $39.95 
OTELCOM - Telecommunications for the T.!!S·BD� . . • . .  $29.95 

Telecommunications for the TRS-8d!'allows one TRS-80® 

to communicate with another through the AS·232·C over 
the line. 

Orders received by 6 :00 p.m. shipped 
next day on Master Charge, Visa, 
Certified Check or M oney Order. 

r - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -

r., Personal Checks require 14 days to 
o clear. No C.O.D. Collect calls not 

accepte d .  Al l  Hardware warranted for 90 days 
except Radio Shack equipment which is warrant· 
ed through Radio Shack. Software guaranteed 
for replacement only.  -Prices subject to change 
without notice. 

A UTOMA TED COMPUTER S OFTWARE SERVICE 
(6 1 5 )  244-2798 

D ivision of � []urn(JIJiflr UJurii1 1 Nc .  

1 Send Check or Money Order payab l e  to -: SOFTWA R E  • P.O. Box 60097 • Nashvi l le ,  TN 3 7 206 

I Ouan 
I 

Description 

I 
I 
I 
I 
I 
I 
I 
I 

HAN D L I N G  C H A R G E  $ 1 .50 
T E N N .  RES.  A D D  6% S A L E S  TAX 

U n it Price Total 

TOTAL 

0 Check 
0 Money Order 
0 MasterCharge 
O Visa 

Card No. 

Exp. Date ____ __ : Name ______________________________________________ __ 

: Add ress 

I 
I 

State 



Listing 1 continued: 
; I DEC I DED TO USE IT TO READ THE BLOCKS 

; FOR EACH F I LE. FOR T H I S  REA SOt�, EACH 
; T i tlE A VAL I D  F I LE NAME IS FOUND, THE 

; BUFFER <WHICH UJIHf1 I r6 A D I RECTOR'.' 
; BLOCK ) IS SAVED IN THE AREA ' BUFFER '. 
; AFTER 'F I XI T ' IS CftLLED TO PROCESS 

; THE CURRENT F I LE, IT IS MOVED BACK 

; I NTO THE FDOS BUFFER -·Rc•FLNM' BEFORE 

; GETT I NG THE NEXT C> IRECTO�:'r' BLOCK. 

; 'SET' IS A GRAND LOOP l<IHI CH READS 
' D IREU OI<Y BLOCKS. F I RS"!, THE D I RECTORY 

·' I 5 OPEN £Co IH TH A CALL TO FDOS AT 

; ' [o! ROPW THEI> EACH D ! RECl OR't' ElfiRY IS 

' f'R(n:t.SSW IN'  THE LOOP , . . .  L1 ' .  WHEN 
; ' DIRBLK' IS CALLED 10 GET THE I�EXT 
; DIRECTORY ENTRY.· IT SETS THE 

; COND I T  !ON COllE TO ZERO IF T HERE ARE 
; NO MCJRE PRESiitH. ' SET' ENDS ON T H I S  

; COOIJ I T !Otl: WE ARE THROUGH. 'D I RBLK ' 

; PLACES THE F I RST B't'TE OF THE NAME 
; Of lHE F I LE IN THE ACCUMULATOR. IF IT 

; I S  255 DEC I 11AL · <ALL ONES B I NARY), TH I S  

; I S  A N  Ut�JSED EtHF.:Y AND I S  NOT T O  BE 
; PROCESSED. IF I T  IS TO BE PROCESSED, 

; 'Nfi1EW IS CALL.ECo TO SAVE THE NAME OF 
; l HE CURRENT F I LE, ' t�HME' IS CALLED TO 

; F'R!Nl OUT TH I S  t·lAr·lE ON THE CONSOLE SO 
; THE USER W I LL. Kt�CIW l�H I CH F I LE IS BE I NG 

; P�:O(;l' SSEl:o, 

; THE CURRENT (!lf;:£CTOR't' D I SK BLOCK I S  

; SAVED.· " F i i\ I T '. I S  CtiLLED T O  PROCESS 

; THE F I LE, AI lD THE D I RECTOR�' BLOCK I S  

·' 110VEC• 8f1CI< 
0082' 
�j0£G' CD D5LoF 

0086' 
0886' CD D5EF 
0089' C8 
008A' FEFF 

008C' 28F8 

008E' (!5 

00BF' CD 019E'
. 

00C2'. CD 01AE ' 
00C5' 21 00F:; ,· 

00Civ CD D0i'3 

00C8' 21 DA92 

00CE' 11 01C1' 
00ll1' 01 011? 
0004' EDBe 

00l:o6' 2A D964 
00�>9' 22 01BF' 
OOOC' l•1 
0000' CD 00F4 '  
0f:JEti' 2ft 01BF ,. 
00E3' 22 1)964 
00E6' 21 01C1 -· 
eow 11 IJR92 
00EC:'" 01 011.7 
00EF' EDBe 

00F1'. 18C3 

00F:;· 8D 

SET: 

CALL D I ROPN 

. . L1 :  
CALL DI RBLK 

RZ 
CPI 255 
JRZ . .  L1 

PUSH D 

CALL NAI·1EM 

CALL NAME 

LXI H, . .  R1 
CALL TXTYP 

LXI H, R()FLNM 
LXI D, BUFFER 

LXI B, LN2SNC 

LDIR 
LHLD TRKr.tiT 

SHLD TRACK 
POP D 

CALL F I X l l  

LHLD TRACK 

SHLD TRI<WNT 
LXI H, BUFFER 

LXI D, RDFLNM 

LXI B, LN2SNC 

LDIR 

JI'IPR . . L1 
. .  R1: . BYTE 13+128 

; THIS ROUT I NE '  DOES ALL Of THE WORK FOR 
; ANftL I Z INCi A S I NGLE F I LE ON THE DISK. 
; <:FUUALLY, S INCE < I  M I GHT MODESTLY 
; SAY) TH I S  IS O"E OF THE BEST EXAMPLES 
; Of A WELL 5lRUCTUREll PROGRAM I HAVE 
; EYER SEEt�. 'F I X l T ' JUST PROV I DES 
; At.fJTHER LEVEL OF COtHROL FOR THE 

; 'FI>� l T  ' F I R�:; T CALLS '"HioJ1fJ' TO SET UP 

; THE CONTROL REG I STER:; TO READ THE 
; F I �:ST BI..OCK OF THE F I LE. THE LOOP 
·' ,· . . u ·  THW r·ROCESSES ALL BLOCKS 1 1� 

; THE F I LE. TH I S  LOOP CftLLS ' NEXT' TO 

·' GET THE fjE:,<T DATii BLOC!< W THE F I LE, 

; IT THEN Cftl.LS ' TEST-· TO TEST I TS 

' O ISi: PCI I NT£1<:5. IF THERE IS A PROBLEM, 

·' 
· ·

TESr
·
· RETURNS I� I�ON2Er<O FLAG. IN T H I S  

' S I TLlftl i Otl 'l l  X l T '  TERim�ATES. I T  DOES 
; NOT COtfiWUE PI':OCESS!NG A F I LE W I TH Ft 

; Bt't• CHI'-IIN. IF THE BLOCK IS OK IT CALLS 

; ' SEnlAP .. TO TUF.:N (II� THE B I T  W THE 

; BITMHP FOR T H I S  BLOCK. IT THEN CALLS 
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; -·uNIC TO SF.T UP lH� CONTROL TO READ 

' IN THE tiEXl" Blt:JCK OF THE F I LE. I F  

; THERE ARE 110 �lORE, ' L I NK '  RET URt6 
; �HTH 1'1 ZERO FLHG AND ' F I X IT '  EXI TS. 

OOF4 ' F I X I l :  

OOF4' (;[J 1316?'  CALL HEf1D 

t1[1F i '  . . L1: 

O�W7 · CCo 6116 - Cf1LL I� EXT 

Ot1FR ·· C.: f) 0121 ' CALL ·rEST 

OOFD' Cu RNZ 

�C;OFE. . CD 1)1�'5'' CALL SETMflP 

01(11.' CD OGl ' CALL L I NK 

01EW 211Ft JRNZ . .  L1 

0106' C9 RET 
' 
' TH I S  ROUT ! t�E SETS UP THE CONTROL 
; F:E G I 51 Ef<:S, ' DE' AND 'HL' TO PROCESS 

·' THE F II<:ST BLOCK IH THE F I LE. S I NCE A 

; BACKCHAW H.ST IS GOHlG HJ BE MADE 

; BY 50�1EBOO�', '"[)£'" W I LL BE USED TO KEEP 

; THE PREV IOUS BLOC:I::S f1Dl,�:ESS WH I LE 'HL ,. 
; WILL OF COURSE BE USED TO KEEP THE 

; C�:F.:EIH BUJCKS AWRESS. FOR THE F l  RST 

; BLOCK I I� A F I LE, THE BACI�. F'(J I NTER I S  

; DEF I NEIJ tiS Zli.IW AIUJ SO TH I S  1 5  THE 

; VALUE PLiiCEf.J IN · DE' THE AOD�:ESS OF 
; THE F I RST BLOCK IN A F I LE IS CONTA INED 
; IN THE tr:JTH AND l.1TH BY l r.5  OF THE 

; D I �:ECTORY EtiTR�' FO�: TH I S  F I LE. T H I S 
; I S  A D I SPLACH1Et�T OF +9. S I I�CE l�E 

·' HAVEN ' T  f<EI.H·:f) THE FDC6 C:UFF[R, I GET 
; T H I S  liLJ:J�:E�;;; F���J�l l�HEF.:E ··" [) I  �:BLI< ' T OL D  

; 1·1E THE O I F.:ECTOR"t' EfffR'r' I S. ' D I �:BLK' 

·' Hf1S PO I NTEI; L'E ,· TO TH[ CURRENT 

; Dl RECiOk'/ BLOCk THE.PEf' Of':E I GET T H E  

; LOCf1T I ::1r• fJF ·r H[ F I RST BLOCK' S  D I SK 

; ACo(;·�:Es:·; f':'/ lif:ol i l fl;j 9 TO T H I S  LOCATI O!� . 

Cit.!' HEAIJ : 

CH:I· Ct• tJE'E · CALL NAt1EM 

01l\Fr" .�1 IJ�'J�1S' LX I H, 9 

01()(:.- 19 Dftl• D 

0HJE ' S!:. MOV E, M 
011§' 2J I N:� H 

l1111:. · S6 1101/ D, M 
13111: 21 f!fli:J(.i LXI H, 0 
0114' E8 XCHG 
0115' C9 RET 

; THIS ROUT I NE U.IADS I I� THE NEXT D I SK 

' BLOCK FOR TH I S  F I LE. T HE FDOS ROUT ! NE 
; ··· �iD256 · PRESUMES THAT T HE D I SK 

; ACN:t:;·;s OF l HE BLOCK TO BE READ I t� I S  

·' I ll THE F IELD ' 1  RnmT' . THEREFORE, 
; THIS I S  WHERE ' NEXT' PLACES IT .  

0116' NEXT :  
0116' E�5 PUSH H 
0117' D5 PUSH D 

0118'. 22 [l964 SHLD TRI(WNT 

0118' W D75E CALL RED256 
011E ·· D1 POP fJ 

EH1F · Ei POP H 
012fr" C9 RET 

; THIS ROUT INE T EST S THE CHti i NS FOR THE 

·' CU�:RErfl F I LE Bl.OCK. IF l HERE ARE ANY 

; PHIBt.EMS, IT RETURNS A NONZERO RETURI� 

; COf;oE. ACTUALL'r', YOU WILL NOT I CE THt1T 

; -·TEST'" CALLS TWO OTHER ROUTINES WH I CH 
; DO ALL ·r HE WOF�K. 'TEST81<' TESTS TH I S  
; BLOCKS BACKCHA I N  f'tt�D ' TESTNM' TESTS 
; THE SELF COIHAWED ilr>DRE:SS OF WHERE 

; I T  Tfii Nf(S I T ' I S :  I TS OWN ADDRESS. 

0121 · TEST: 
0121 ' CD 0EW CALL TESTBK 

0124' C0 Rt�Z 
0125'. CD 0168 ' CALL TEST NL� 
0128' C9 RET 

; THIS ROU"i!NE ru�:NS 01·1 THE B I T  IN THE 

; BIT MAP CORf<:ESF'ONl• l tKi TO T H I S  D I SK 

; BLOCI(. HIE FDOS ROUT I I�E ,. TS28T' 
; ASSUMES THAT ' HL '  CONTAINS A [J ISK 

; BLOCK ADDRESS. I T  RETURNS THE HDDRESS 

; OF THE BYTE IN THE B I TI1AP WH I CH 

COI�Tii I N:'i THE B 11 REPRESE.IH Wfi TH I S 

BLOCk IT ZE�:OS r.:EG. 'A' ANL• THEN 
T URNS ON THE BI l W REt� 'A'" WH I CH 
CORRESPOiiDS T 0 THE CORRECT 81 T FOR 

; THIS BLOCK I I� I<EG. ' M '  (THE BYTE 

; F'(l!lriED AT 8�' -·HL ' ). OR li<G '"A'" INTO 

; -· f1' TELLS FOCIS THtiT THE BLOCK IS I N  

·' USE. XORWG ' W  INTO ' W  <TURNING OFF 
; THE 81 T} TELLS FllOS THfH THE BLOCK 

·' IS UNUSED. ' SETMAP 
· 

TURI�S ON THE B I T  

; TO SI GrlRL THAT THE. BLOCK I S  I N  USE. 

012�.. SETI'1AP:  
0129 • E �  PUSH H 

O:t2R' o:. PUSH L• 

t11�'1l W D!;6'5 CtiLL TS28l 

012E' 86 ORA M 
012F ' r i  f'lOV M, A 

0130 D1 POP D 

13B1' H POP H 

0112' C9 RET 

_; THIS Rt:JUT INE SETS UP THE POI NTERS FOR 

; P I CK I NG UP "! HE NEXT F I LE BLOCK I l  

; TAKES THE CUr.:RENT PO l tHE.f': AH() PUTS I l  

; I N  ' DE ' AI�D PLACES THE AUDRESS OF THE 

; NEXT BU:JCK IN ' HL ' .  I T  RETURNS P. ZERO 

; FLAG IF THE�:£ ARE NO MORE BLOCKS I N  

; THIS r I LE. 

01J3' 
013$' EB 

1::HW 2A DAAO 

EHs7/ 7D 

0138·' 84 
013�' C9 

LI NK : 
XCHG 

LHLD RF L�U�K 

MOV ft, L 

0Ri1 H 

RET 

; THIS f<:OU"fJ NE TESTS TH[ BACJ< CHA IN 

; POINTER n l AKES THE BriCK CHti i N  
; POINTER F�:o�: THE REVEr<SE L I NK 'RRVU�k ' 
; AND COMPtiRES IT "fO ' D E '  U�. I I�G THE 

; 'DSBC"" HlSTI<:UCT ! Otj. IF EVERYTH I NG I S  

' OK, I T  RETU�:NS A ZERO r-Lfi(,. OTHERL4 I SE, 

; IT CtiLLS t·lf'tNE TCJ r/R l tH T HE NA11E OF 
; T H I �; F J LE Ht·ID THEN PR I IHS AN ERF.:1:JR 
; 1·1£SSA>:iE. 

0Lf1' 

0Ef1 . E5 

OEE:' rj5 

0BC' 2A DA9E 

OBF' 97 
014fi' ED52 

�3142'" [11 

0143' Ei 
13144' C8 

0145' F5 

0146'. CD 01AE ' 
014'::< ' 21 0151 " 
014C' CD [l(Ji'S 

014f '" F1 

0156' C9 

€1151' 

0151' 2048415:�20 
f< CHAIN. / 

£1167' 8D 

TES18t(: 

PUSH H 

F'USH D 

LHLD RF.:VLNK 

SUB f1 

C>SBC [} 

POP D 

POP H 

RZ 

PUSH PSW 

CALL NAI1E 

LXI H, . .  1'11 

Ct1LL TXTYP 
POP PSW 

RET 

. .  M1: 

. ASC I I ,. HAS A BAD fJRC 

. BYTE 13+128 

; THIS ROUT! !�£ TESTS THE A[![lRESS THAT 

; THI S F I LE BUJCK THI NKS THAT I T  I S  

; LOCATED AT. THIS VALUE, A l  ' l RKRED' ,  

; SI()ULD MATCH THE COUTENTS O F  ' HL / . 
; THI S IS TESTED USING THE 'DSBC' 
; I NSTRUCTI OU. I F  EWJf'tL, A ZERO FLAG IS 
; f':ETURNEIJ. OTHER.WI SE, THE fjAME OF THE 

; CLJI;:RENT F I LE IS PF: I NTEl:o OUT US I NG THE 
; ROUTINE ' fjA�1F.. ,· AND AN E�:RCJR MESSAGE 

; IS TYPED OUT. 
0168' 
0168' E5 

0169' D� 

016f1'. ED5B Df19C 
016E' 9? 
016f ,· [[J52 
0171' D1 
0172' E1 

0173' (;8 
13174' r=5 

TESTW·J: 

PUSH H 

PUSH D 

LDED TRI<RED 

SUB A ,  
DSBC D 

POP D 
POP H 

RZ 
PUSH PSl� 

Listing 1 continued on page 86 



A F U L L  N E T W O R K  D A TA M A N AG E M E N T  S Y ST E M  F O R  M IC RO C O M P U TE R S  

the U l t i mate Software Too l :  
\o Mlr:r� 

A V A I LA B L E  F R O M  

D iltil HHse 5ustems. Inc.  
M OBS IS A VE RSAT I L E  

DATA BASE MANAG EMENT SYSTEM 

e PROV I DES F LE X I B I L ITY OF A F U L L  N ETWO R K  DATA 
BASE SYSTEM 

e E F F ECTI V E  REPRESE NTATION O F  COMP LEX DATA 
STRUCTURES 

e R ECORDS CAN B E  ORDERED ON V A R I OUS SORT KEYS 
e COMMANDS TO ADD,  D E LETE,  UPDATE,  S EARCH AND 

TRAV E R SE THE DATA BASE 
e SORTED, F I FO.  L I F O, N E X T  AND P R I OR SET ORDER· 

l N G  PROV I D E D  
e PROV I D ES DATA P ROTECTION 
e STRAIGHTFORWAR D USE O F  I SAM· L I K E  STRUCTU R ES 
e COMPAR ABLE TO DATA BASE SYSTEMS P R E V I OUSLY 

AVAILABLE O N LY ON LARG E R  COMPUTE RS 

M OBS IS CODASY L 
O R I E NTED WITH EXTENSIONS 

e EXPLIC IT  R EP R E SE NTATION OF MANY·TO·MANY SETS 
e R ECORD TYPES MAY OWN OTH E R  OCCURR ENCES OF 

THE SAM E RECORD TYPE 
e D I F F E R ENT R ECOR D  TYPES CAN PARTICIPATE IN A 

S I NGLE SET 
e M U LT I P LE LE V E LS OF READ /WRITE PROTECTION 
e NAMES OF DATA ITEMS, R ECORDS,  SETS AND F I LES 

A R E  WHO L LY USER D E F I N ABLE 

MOBS IS FOR THE S E R IOUS 
APP LICATI ONS PROG RAMME R  

e POWE R F U L  COMPON E N T  I N  I N FORMATION PROCESS ING 
e R E L I EVES T E D I U M  OF F I LE HANDLING D E TA I LS 
e OEMS CAN RAP I D LY AND I N E X PE N S I V E LY D E V E LOP 

APP LICATI ON SOFTWAR E 
e USE F U L  IN D I STR I BUTED PROCESS I N G  E N D EAVORS 

SOFTWARE DELIVERED ON MIN I · OR FULL.SIZED FLOPPY DISKS 
USING CP/M®, NORTH STAR ,  OR TRS.SO®COMPATIBLE FORMATS 

• MOBS I N T RODUCTO RY O F F E R  $750.00 

• USE R S MANUAL (alone) $35.00 

• Distributors and O EMS Contact M O BS 
for Special Rates 

• Appl ication Programming Contracts 
wi l l  be Considered. · 

Indiana Residents Include 4% Sales Tax. 

CP / M  is a registered trademark of D igital Research Corp . 
TRS·80 is a registered trademark of Radio S h ac k / Tandy Corp. 

Circle 222 on inqu iry card. 

FEA TURES 
• WR ITTEN IN Z-80 CODE FOR MAXIMAL EXECUTION 
EFFICIENCY AND MIN IMAL MEMORY  USAGE . ( 8080 
VERSION EXTRA). 

• ROUT I N E S  A R E  CALLAB L E  F ROM BASIC (OR OTHER 
HOST LANGUAGES) TO FAC I L I TATE FAST AND EASY 
APPLICATION PROGRAMMING. 

• ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE· 
MENTS. 

• SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK 
DRIVES (MAXIMUM OF 8). DISKS MAY BE MIN I ·  OR FULL· 
SIZED FLOPP IES OR HARD DISKS. 

• 1 /0 AND HOST LANGUAGE INTERFACE ROUTINES ARE 
ISOLATED FOR EASY ADAPTATION. PATCH ES FOR 
MANY COMMON OP E RAT I N G  SYSTEMS/BASIC LAN· 
GUAGE COMBINATIONS AVAILABLE . 

REQUIREMENTS 
e Z-80 Based System (8080 Systems Extra, 

6502 Version Forthcom ing) 

e 8 to 16K Bytes (Depending on Options) 

in Addition to the Operating System, 

Host Language and Users Program. 

PA CKAGE INC LUDES 
MDBS · DDL DATA D E F I N ITION LAN GUAG E  ANA· 
LYZ E R / E DITOR.  The user specifies data structu res to 
be used in a concise Data Definition Langu age (DOL) .  
The M O BS Data Defin ition Langu age Analyzer/ Ed itor 
allows the user to interact ively create and edit DO L 
specifi!=ations and to initialize the data base for use 
based on these specifications. 

200 PAGE USERS MAN UAL with extensive documen· 
tation of the M OBS System. 

MOBS· OMS DATA MANAG EM E N T  ROUTIN ES. These 
are the routines callable from the host language (BASIC, 
PASCAL, etc.)  which perform the data base operations 
of finding, adding, and deleting records; fetching and 
storing data items; and traversing the (possibly complex ) 
data structure. 

SA M P L E  A P P L I C AT I O N P R O G R A M S  written in 
North Star BASIC wh ich i l lustrate various featu res of 
MOBS. 

M IC R O  D A TA BA S E  S Y STE M S, I N C  

P . O . B O X  2 4 8  LAFAY ETTE,  IN 47902 
(3 17 )  7 4 2 - 7 3 8 8  
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Listing 1 continued: 
01?:!' CC• 01ffE ' CALL Nf1t1E 

Ol?f:' 21 01 8�C: ·· L X I  H, . .  Ml 

0178' CO Co073 CALL TXT'r'P 

Ol?E F1 POP PSW 01?i' · C9 RET 
01:30' . .  M1 : 

Ol8i'r' .��148415.321:J . ASC I I  ' HAS AN I NV ALl 

l:o D 1 Sk i1[)f)RESS. ' 
t119[.o' 8C• 
; 

. BYTE 13+128 

; THIS ROU1 I r�E COP I ES THE CURRENT F I LE 

; Nfr!E OUT OF T HE DI RE.CTOR'r' ENTR'r' WH I CH 

; IS POI NTE[) TO 

; AREii 'W1MEW. 

019E' 

BY 'DE ' WTO THE HOU.i l t�G 

1319f: E5 

0191' ' D5 
01ff&' C5 

01f11 ' E8 

01R2' 11 01B�•· 

01f\5' 01 0009 

01RS' ED80 

01Pfl' C1 

01A£ ·· D1 
01f(;' E1 
01ft')' C9 

; 

NAt1Et1 : 

PU�.:H H 

PUSH D 

PUSH B 

XCHG 

LXI D, NAMEH 

LXI 8, 9 

LDI R  

POP B 

POP D 

POP H 

RET 

; THIS ROUTINE PRI NTS THE NAME OF THE 

; CURRENT F I LL WHICH IS w 'NAMEH ' I 

; USING THE FDOS MESSAGE PRI NT ROUT I NE 

; ' TXTYP·'. 

(11AE' 

01AE' 21 0185' 

0181' CD D(J73 

01B4 ' C9 

0185' 

01BF' 

01C1' 

NAI'1E: 

LXI H, NAMEH 

CALL TXTYP 

RET 

NAMEH: . BLI<8 10 
TRACI::: . BLI(W 1 
BUFFER : . BLKB 300H 

; TI£SE ARE THE GENER11L ROUTINES DEF INED 
; F� THE U:':H TO USE WITHIN FOOS. 
:%FOOS�':iMCX 
Ni5.5 BYT I I� =- 0D055H 
; C INPUT A CHAf.:f1CT EI<: FRm1 THE D I SK 

; I H.. ->D I SK BUF FEI<: 
; 0 CY=EOF, il=B'r'TE 
; K INPUT DIS!< BYTE 10 
Co!Ci58 BYTOT = 0t>058H 

' C  OUTPUT A CHAI<:ACTER TO THE DI SK 

; I HL-)f.i ! SK BUFf:ER, C=BYTE 

; 0 
; M FLAGS 

; K CIJTPUT DISK BYTE !0 
D05B BLK IN = 0D05BH 
; C READ ft BLOGK FROM D I SK. 

; I H.. ->DISK BUFF ER, BUFFER+14 CONT A INS 

; I TRACK ANO SECTCJR TO BE READ I N. 

; 0 CY=FAIL, BUFFER+14=NEXT BLOCK I N  
; 0 CHIHN. 

; I( INPUT D I SK E:LOCK ! 0  
D05E BLKOT " 0005EH 

; C loJ<ITE A BLOCK TO D I SK. 

; I HL->BLOCK I N  llUFFER, BUFF E R+10 
; I COOTA INS I T S  DESTWATlot� DISK ADDR. 

' 0 CY=FAJL, BUitFER+l0 IS DESTINATlOt� OF 

; 0 NEXT BLOC!< 

; k: OUTPUT D I �;K BLOCK !0 

01364 OPN IN = 0DI164H 

; C CfEN INPUT D I SK F I LE 
; I HL-> BUFFER COtHff l N J NG NAME 

; 0 CY=Fi'IIL 
; K INPUT OF'EN Cl i SK 

D067 OPNOT = 0D0&7H 

; C (f'EN OUTPUT D ISK F I LE 

; I ti..-) BUFFER COIHft ! N l t�G Nl1t1E 

; 0 CY=Ffti L  

; I< OUTPUT OPEN D I SK 

Co06R CLSOT = 0DEl6RH 
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; C CLOSE AN OUTPUT L> I SK F I LE 

; I HL -) BUFFER 
; 0 
; K CLOSE OUTPUT D I SIC 

D06Co FI LNAN = 0D06DH 

; C INPUT, CHEGK, AND PLACE ft D I SK 

; C FILE NAME. 
; I HL-)D J SK BUFFER 
; 0 C'Y= I NVftLI D F I LENAME 

; K INPUT CONSOLE DI SK 1 0  
Den n:TYP = ooenH 

; C IJJTPUT A MESSAGE TO THE CONSOLE 

; I HL-> MESSAGE ENDING IN ·'80' BI T  ON 
OR ··ee ' BYTE 

; 0 H..-> STOP CHA�: 

; c c 
; K OUT PUT COilS OLE ASC ! I  BLOC I( 

[:{176 T I  = 0Duf'6H 

; C INPUT FR0�1 COt�SOLE AND SET F LAGS 
; I 
; 0 �YTE CY=X ' B'. Z=' ' 
; I< llf'UT CONSOLE B'r'TE 

[:{)79 

; C N(I-OP 

; I 
j 0 
; I< 

TXT IN = e!.i0f'�H 

; THESE ARE HIPO�:TANT ROUT! NES Co£F I NED 

; I�ITHIN FDOS. T HE.'r' ARE NOT DEFINED FOR 

; HE USER TO USE. HOWEVER, I AM US l NG 

; TI£M AINWA't'. 

;.:FDSSYSMCX 

D686 t11P I N  :. 0D686H 

; C READ IN ALii.OCifl !CIN B 1 Tt1AF' OFF D I SK 

; I 

j 0 
·' K INPUT D I SK LOCIKUF' B I TMAP 

D6f1ft MAF'OT = 0D6ARH 

; C PUT BIT MAP BfiCI< ON L' I SI( 
·' I 

i 0 
; K OUTPUT D I SI( I_OOKUF' B IHIAP 

D75E RE[)256 = 0!)75EH 

; C RERf.! I N  RECO��D TO SYTEM WF'UT BUFFER 

; I 
; 0 

; C EVERYTH mG 
; I< INPUT D I SK 

Co66!:• TS2BT =- 0D665H 

; C CONVEr.:T5 ft D I 51< AWRESS TO fl B I TMAP 
A DCoi':ESS AND B l T  

; I HL=TRiiCI:: AN('J SECTOR 

·' 0 H.. ->BYTE IN BIT MAF'd 1=-Bl T  IN B I T MftP 

; K CONVERS I ON D I SK LOOKUP E:I TMf1f-· 

·' THESE f<OUT I NES CONTROL I /0 TO THE 
·' (;I SK D I REC:fOR't'. 
%F[;�:SY5�1Cr: 

D5EF DI RBLK = 005EFH 

; C GET THE NE:�T DI RECT ORY Et·m:Y 

; I 
·' C1 �·E-) BLOCK 

A=FIF.:ST CHAk IN NAME 

CY=ENf) OF [) I R, Z=F I r.:ST NEVE�: USED 

M=DELE.TEf.i 11110 RVft I LABLE 

; K INPUr L> l �il( DIRECTORY 

; 

05DF
. 

DH:OPI� = OOSDFH 

; C OPEN Co i SK D IRECTO�:Y F I LE 

-' I 

; 0  
; K INPUT OPEN. DIRECT OR�' D I SK 

; 

·' -r HESE ARE THE H1POF.:TI11H F I ELDS W I T H I N  

' T H E  TWO F DOS S't'STE11 BUFFf::RS. 
;;F[:o8S�'SMO: 
DE:AC B I T t1ffP = 01;oBACH 

·' C ADDRESS Cf 8 I TI'1HP WHEt� I N �EMORY 

; I 

; 0  
·' f< DISK llATI1 BLCJCI< CotHrWL LOOKUP MEMORY 

E: I T I'IfiP 

OH? LI�2SIK = 117H 
; C SIZE OF DI SI< BUF FE�: 
·' I 
; 0 
; f< I 0 D I 51< DAT!i CONT RCIL 

Df-192 RDFLNM = e!JA92H 

' C BUFFEJ: F� SYSTEM I NPUT 
; I 
; 0 
; K I NPUl D ISK DRTR BLOCK 
; 
DAfru RFWLNK = fJI::tlfl£1H 

; C FORWARD LINK CJF SECTOR I N  MEMORY 

; I 
; 0  
; K DISK DATI1 BYlE 

DA9E RRVLNK = 0DA9E.H 

; C BACKWARD L I NK  OF SECfOR I N  11EMORY 

; I 
; 0 
; K DISK DATA B't'TE 

; 

DA9C TRKRED = 0DA9CH 

; C DISK LOCAION OF SECTOR I N  ME.MOR�' 

; I 
; 0 
; K DISK DATA BYTE 

[:•964 TRKWNT = 00964H 

; C NEXT SECTOR REA[; FOR RED256 
; I 
; (I 

; K CoiSK DATA BYTE 

00011' . END ANAL I 2 

ANAL! 2 000(r B I T MAP Df:AC 

U N  [)058 BLKOT D05E 

BUFFER 01C1·' BYT I N 0055 
TOT f)IJ58 CLSOT D06A 

D I RBLK D5EF DIROPN D5DF [:o 9952�· F I U�At1 C'l36[:o 
F I X  IT 0l1F4·' HERD 0107' 
I T  980A · L I NK 01S3' 
LN25N(; 0:11? MAP I N  D686 

POT D6AA NAME 01HE' 

NAt1EH 01B�Y NAMEM 019E' 
��:r 8116 ' OPtH H D064 
OPIM (;(16? RDFU·It1 Dft92 
D256 D75E RF WLNI( DAA0 

f':F.:VLNK DA9E SET 0083' 
Tt1AP 0129' TEST 0121' 

T ESTBK 01JH' TESW�·J 0168' 
0076 TRftCK 01BF' 

TRkJ:ED Dft9C TRKWIH D964 
2BT 1)665 n:T w  D07� 
T>�TYP DIC17:3 • 

BL 
BY 
EN 

I N  
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Bob admits he thought his computer 
had reached the limit of its capabilities. 
Then he discovered the BASIC Compiler 
from Microsoft. 

"It's incredibly fast;' he boasts. "Nothing 
was as fast as my Microsoft BASIC inter· 
preter-yet this new compiler is actually 
3·10 times faster. 

"And that's not ali;' he beamed. "My 
compiler has the same language features as 
Microsoft 5.0 BASIC and runs in my 32K 
CP/M system:' 

Bob says, "When Microsoft comes out 
with a new product, I know it's got to be 
good. And this BASIC Compiler is the 
wizard I've been waiting for. 

"At last, I can generate relocatable 
machine language modules from my 
Microsoft BASIC programs-machine 
code tliat's highly optimized. And because 
the Microsoft macro assembler and loader 
come with the BASIC Compiler, BASIC 
programs are easily linked to assembly 
language subroutines or Microsoft 

Circle 232 on inquiry card. 

FORTRAN and COBOL programs. 
Just like the pros;' smiled Bob. 

"What's more, the compiler generates 
a fully symbolic listing of the machine 
language that's generated -a great way for 
me to learn assembly code on my own:' 

Bob believes in giving credit where credit 
is due. "Microsoft turned my BASIC com
puter into a genuis for $395, but I was 
smart enough to recognize a good thing 
immediately:' 

If you want to get the most out of your 
computer and your BASIC programs, ask for 
more infmmation on the Microsoft BASIC 
Compiler. We know you'll compliment your
self on a very smart move. 

10800 N.E. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 
We set the standard. 
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One-Drive System. 
$399. (4Q..track) & S675. (n-track) 

Two-Drive System: 
$795. (4Q..track drives) & $1350. (77-track drives) 

Three-Drl\le System: 

$1195. (40-track drives) & $2025. (77-track drives) 
Requires Expansion I nterface , Level II BASIC & 16K RAM. 

Low Cost Add-On Storage for Your TRS·BO* . 

I n  the Size You Want. 
When you ' re ready for add-on disk storage, we're ready for you. 

Ready with six m i n i-disk storage systems - 1 02K bytes to 591 K bytes of 
add itional on-line storage for your  TRS-80 * .  

• Choose either 40-track TFD-1 00™ lirives 
or 77-track TFD-200™ drives. 

• One-, two- and three-drive systems im
mediately avai lable.  

• Systems include Percom PATCH PAK 
#1™, on d isk, at no extra charge .  PATCH 
PAK # 1'M de - g l i tches a n d  upgrades  
TRSDOS* for  40- and  77-track operation .  

., TFD-1 00™ drives accommodate "flippy 
disks ." Store 205K bytes per mini-disk. 

• low prices. A single-drive TFD-1 00TM 
costs just $399. Price includes PATCH 
PAK # 1 ™  disk. 

• Enc losures  are f i n ished  i n  system
compatible "Tandy-silver" ename l .  

Whether you need a single, 40-
track TFD-1 00™ add-on or a three-drive 
add-on with 77-track TFD-200™s, you 
get more data storage for less money 
from Percom. 

Our TFD-1 00™ drive, for example, 
lets you store 1 02.4K bytes of data on 
one side of a disk - compared to 80K 
bytes on a TRS-80* mini-disk drive -
and 1 02.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
1 97K bytes of on-line storage per drive 

- 1 97K, 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1 ™, our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40-
and 77 -track dr ives,  it e n hances 
TRSDOS* in  other ways as wel l .  PATCH 
PAK # 1 ™ is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sidel ine at Percom. Sell ing disk 
systems and other peripherals is our 
main business - the reason you get 
more engineering, more reliability and 
more back up support for less money. 

In the Product Development Queue . . .  a printer interface for using your TRS-80* with any 
serial printer, and . . .  the E/ectric Crayon'M to map your computer memory onto your color TV 
screen - for games, animated shows, business displays, graphs, etc. Coming PDQ! 

ru TFD-100. TFD·200, PATCH PAK and Electric Crayon are  trademarks of PERCOM DATA COMPANY. 
•TRS·BO and TRSDOS are trademarks ol Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY ( �EflllllM) To order add-on mlnl·dlsk storage for your TRS-ao• , 

or request additional literature, call Percom's toll-free 
number: 1-BOD-527·1592. For detailed Technlcal lnfor· 
mallon call (214) 272·3421 . 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 

P ERCOM DATA COMPANY, I N C. residents must add 5% sales tax. 

DEPT. B • 21 1 N .  K I R BY • GARLAN D ,  TX. 75042 Percom 'peripherals for personal computing' 

88 BYTE October 1979 Ci rc le 304 on inquiry card. 



For your SWTP 6800 Computer . . .  
PERCOM'sTM 

FLOPPY DISK SYSTEM 
ttle 

[GUJoLUrn,rn 
• . .... � 

Ready to plug in and run the m oment you receive 
it. Nothing else to buy, no extra memory. No 
"booting" with PerCom MINIDOS-PLUSXTM, the 
remarkable disk operating system on EPROM. 
E x p a n d a b l e  to e i t h e r  two or t h ree d r i v e s .  
Outstanding operating, uti l ity a n d  appl ication 
program s. 

fu l ly assembled and tested 
shipping paid 

To order 
or request 
literature 

call Percom 
toll-free 

1 -800-527-1 592. 

( �E�ll[]Mf 
PERCOM DATA COMPANY, INC. 

21 1 N. Kirby Garland, TX 75042 
(21 4) 272-3421 

Circle 305 on inquiry card. 

For the low $599.95 price, you not only get the disk drive, drive power 
supply, SS-50 bus controller/interface card, and MIN IDOS-PLUSX'", 
you also receive: 
• an attractive metal enclosure • a fully assembled and tested inter
connecting cable • a 70-page instruction manual that includes operat
ing instructions, schematics, service procedures and a complete list
ing of M IN IDOS'" • technical memo updates - helpful hints which 
supplement the manual instructions • a 90-day limited warranty. 

SOFTWARE FOR THE LFD-400 SYSTEM 
Disk operating and file management systems 

INDEX'" The most advanced disk operating and file management 
system available for the 6800. INterrupt Driven EXecutive operating 
system features f i le-and-device-i ndependent ,  queue-buffered 
character stream 1/0. Linked-file disk architecture, with automatic file 
creation and allocation for ASCI I  and binary files, supports sequential 
and semi-random access disk files. Multi-level file name directory 
includes name, extension, version, protection and date. Requires BK 
RAM at $AOOO. Diskette includes numerous utilities . . . . . . . .  $99.95 

BASIC Interpreters and Compilers 
SUPER BASIC A 10K extended disk BASIC interpreter for the 6800. 
Faster than SWTP BASIC. Handles data files. Programs may be 
prepared using a text editor described below . . . . . . . . . . . . . .  $49.95 
BASIC BANDAID'" Turn SWTP 8K BASIC into a random access data 
file disk BASIC. Includes many speed improvements, and program 
disk CHAINing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 7.95 
STRUBAL+ TMA STRUctured BAsic Language compiler for the pro
fessional programmer. 1 4-digit floating point, strings, scientific func
tions, 2-dimensional arrays. Requires 20K RAM and Linkage Editor 
(see below). Use of the following text editors to prepare programs. 
Complete with R UN-TIME and FLOATING POINT packages $249.95 

Text Editors and Processors 
EDIT68 Hemenway Associates' powerful disk-based text editor. May 
be used to create programs and data files. Supports MACROS which 
perform complex, repetitive editing functions.  Permits text files larger 
than available RAM to be created and edited . . . . . . . . . . . . . .  $39.95 

TOUCHUP'" Modifies TSC's Text Editor and Text Processor for Per
Com disk operation . ROLL function permits text files larger than 
available RAM to be created and edited. Supplied on diskette com-
plete with source listing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 7.95 

Assemblers 
PerCom 6800 SYMBOLIC ASSEMBLER Specify assembly options 
at time of assembly with this symbolic assembler. Source listing on 
diskette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $29.95 
MACRO-RELOCATING ASSEMBLER Hemenway Associates' 
assembler for the programming professional. Generates relocatable 
l i nk ing object code. Su pports MAC R O S .  Permits condit ional 
assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $79.95 
LINKAGE EDITOR - for STRU BAL + TM and the MACRO-Relocating 
assembler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  $49.95 
CROSS R EFERENCE Utility program that produces a cross-
reference listing of an input source listing file . . . . . . . . . . . .  $29.95 

Business Applications 
GENERAL LEDGER SYSTEM Accommodates up to 250 accounts. 
Financial information immediately available - no sorting required. 
Audit trail information permits tracking from GL record data back to 
source document. User defines account numbers . . . . . . . .  $1 99.95 
FULL FUNCTION MAILING LIST 700 addresses per diskette. Power-
ful search, sort, create and update capability . . . . . . . . . . . . . .  $99.95 
PERCOM FINDER'" General purpose information retrieval system 
and data base manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $99.95 

•• trademark of PERCOM Data Company. Inc. 
TM trademark of Hemenway A5sociates Company. 

Now! The LFD-800 and LFD-1 000. Add one ,  two or three 
LFD-800 drives and store 200K bytes per drive on- l ine .  Add 
one or  two (dual-drive) LFD-1 000 u n its and store BOOK bytes 
per un it on-l i n e .  C o m plete with i nterface/contro l l e r ,  DOS,  
cab le  & manua ls .  Two-drive systems:  LFD-800 - $1 549; 
LFD-1 000 - $2495 .  

PERCOM 'peripherals for personal computing' 
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Variables Whose Values 
Are Strings 

W D Maurer 
University Library Building 

George Washington University 
Washington DC 20052 

Almost every programmer has wanted to 
write a program in which there were one or 
more variables with stri ngs as their val ues. 
Many programmers, however, are discour
aged by the programming difficu l ties that 
arise in  this connection, in all but the 
s implest cases. This is particular ly true when 
space i s  at a premium and assembly language 
is used as it is in many microcomputer 
app l ications. We wou ld l i ke to descri be here 
two al ternative ways of solv ing these prob
lems. These are qu i te d ifferen t from each 
other styl istical l y ;  each i s  fasci nating in its 
own way, and each has certain d ifficu l ties 
which have to be surmounted, but e ither 
one of them wi l l  solve the basic problem 
with which we are concerned . 

Many versions of FORTRAN al low 
variables to have strings as their values, but 
these strings cannot have lengths wh ich are 
greater than some maximum, and this 
maximum is usual ly much too smal l for 
practical pu rposes. The maximum is, in fact, 
the number of characters in a word, which i s  
usual ly  two, four or  s ix ;  sometimes i t  is five 
{as on the PDP-1 0} and sometimes eight {as 
on the I BM 370, using double words}, but i n  
practice the strings we are concerned with 
are often 20, 40 or even 60 characters long. 
In many COBOL programs, this problem 
is  taken care of by assign ing some l arge 
number of characters to every such variable .  
This i s  particu larly common when the value 
of the variable is somebody 's name and 
address, to be printed on an envelope by 
the computer. Often 25 characters are 
reserved for the name, 25 for the address, 
and 25 for the c i ty, state and zip code. 
This gives rise to two kinds of problems. I n  
the fi rst p lace, 25  characters i s  not enough 
for an address l i ke 1 527 San J ose-Los Gatos 
Rd., even if we leave the period off the end .  
More important, however, i s  the fact that, 
if  we reserve that many characters for every 
name and every address, there are going to 
be qu i te a lot of wasted characters. That 
doesn 't matter too much in  a COBOL pro
gram, where space, particu larly on a d isk ,  
is usua l l y  qu ite abundant; but on a micro
computer we wou ld  l i ke to make optimum 
use of al l the space we have. 
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The first so lution to th is problem that we 
w i l l  consider i nvolves the use of a large 
array, cal l ed  SPACE, for the storage of 
str ings. Let us consider each element of this 
array to be one character l ong. Then the first 
string {whose length is L 1 ,  say} i s  stored in  
the  characters SPACE (1 } ,  SPACE {2} and so 
on up  through S PACE ( L  1 ). The next char
acter, SPACE {L  1 +1 }, contains an i l l egal 
character code {zero, for example} to 
denote the fact that this i s  the end of the 
first str ing. The second  stri ng starts at 
SPACE {L  1 +2} and continues from there. 
Every string ends with a zero character code, 
and all the strings are stored in the array 
cal led SPACE, in sequential order. 

Suppose now that these strings are 
supposed to be the values of variables K1 , 
K2 and so on i n  the program. The actual 
value of each of these variables wi l l  be an 
integer that indicates where the corres
ponding string  starts. Thus, for example, 
if 1 7  i s  the val ue of K2, then SPACE { 1 7) 
is the first character of the given stri ng; 
SPACE {1 8 }  i s  the next character, and so 
on. This is the bas ic concept of a pointer: 
a quantity which ind icates where another 
quantity is in memory. The pointers we have 
set up have been index pointers, but i t  
wou ld  have been j u s t  a s  easy to  set up  
address pointers. That i s, instead of the 
in teger 1 7, we cou l d  have u sed the address, 
in memory, of the character SPACE{ 1 7 ) .  

The basic  problem that arises when th is  
method is used can be seen if we consider 
the process of setti ng a variable to a new 
val ue .  Suppose that the value  of K1 is 
' SM ITH '  and we want to change i t  to 
' JOHNSON' .  Unfortunately, ' JOHNSO N '  
has more l etters i n  i t  than 'SM ITH', s o  we 
cannot s imp ly store the new characters 
in the same p laces as we stored the old 
ones.  We can, however, take advantage 
of the fact that not a l l  of our array SPACE 
has been used . Suppose that we have used 
the characters from SPACE {1 ) up  through 
SPACE (LSPACE } ;  then ' JOHNSON ' can 
start at SPACE {LSPACE+1 }, and we can set 
the pointer  in K1 to be LSPACE+1 . Of 
course, we also have to u pdate LSPACE 
at this point, by adding to i t  the length 



of J OH NSON, or 7 (p lus  1 ,  for the zero 
character) .  

The troub le  with th is  method is that 
now SM ITH is  sti l l  in memory, together 
with i ts zero character. We are not real l y  
using all the space from SPACE (1 ) u p  
through SPACE (LSPACE) ;  there are five 
characters, p lus  a zero character, that we 
are not usi ng. By i tself th is  causes no prob
lems; but now consider what happens 
as our program continues to run.  Every 
time we have a variable with a string as 
its value, and this variab le gets a new 
string as its value, we are going to 
"abandon" some of our string  storage 
area, just as we d id with SM ITH in this 
case. Eventual ly, we are going to run out 
of space ; the whole SPACE array w i l l  be 
used up, except for "abandoned" areas 
as above. What do we do next? 

Let us agree that, whenever we abandon a 
string, we write a zero character over the 
first character of that string. This character 
wi l l  immediately fol low the zero character 
at the end of the preced ing str ing, so that 
two zero characters in a row wi l l  denote the 
start of an abandoned area. We can now 
consider the possi b i l i ty of moving  a l l  the 
strings backwards by just enough so that 
the abandoned areas d isappear, as shown 
in figure 1 .  This is known as collapsing (or 
sometimes compactifying) . I f  we th i n k  of 
the left s ide of figure 1 as a row of br icks, 
with spaces between them to represent  
the abandoned areas, then putti ng  our 
hands on the two ends of the row and 
col laps ing it wou l d  produce the s ituation 
shown i n  the right s ide of the figure. 

An algorithm to do this i nvolves two 
pointers, I and J .  As we move each char
acter in SPACE, we set SPACE( ) } = 

SPACE ( ! ) ,  and then add 1 to both I and j .  
When we have to sk ip  over an abandoned 
area, we increase I ,  but not J .  Thus I 
always ind icates the current character we 
are moving, and J a lways ind icates the p l ace 
we are moving it .  At the start of the 
algorithm, both I and J are in it ia l ized to 1 .  

There i s  sti l l  one d ifficu l ty .  A l l  our 
variables with str ing va lues i nvolve poi nters, 
and after the col laps ing process has ta ken 
place, the pointers w i l l  be wrong. We have to 
have some way of adjusting these poi nter 
values .  There are at least two reasonable 
ways of doing this .  One of these i nvo lves 
what may be cal l ed back pointers. The first 
character (or possi b ly  the first two char
acters) of each stri ng, as given in the array 
SPACE, i s  now some in dication of which 
variable has th i s  parti cu lar string as i ts val ue 
(such as, for example ,  the address of that 
variab le) .  Whenever a bac k  pointer is moved , 
by the operation SPACE( ) } = S PACE ( ! ) , we 

(a) (b) 
A A 

B 

B 
c 

c D 

D 

look in that position (which shou l d  contai n 
I )  and change it to J .  

The other method involves a sorting  
operation .  Al l  the pointers that are  con
tai ned in  al l the variables with string val ues 
are p laced in  an array and sorted i n  
ascending order, together with bac k  pointers 
to the given variables. As we are going 
through the SPACE array and setting 
SPACE( J ) = SPACE ( ! ) , we are also going 
through this new array , from the beginn ing  
to the end.  At  each stage, the  pointer i n  th is  
array that we are currently considering 
points to the p lace in the SPACE array that 
we w i l l  have to treat next, as the start of a 
str ing to be moved. When we get to th is  
point in  SPACE, we reference the associated 
back pointer and proceed as before ; then we 
continue through the SPACE array, but also 
move forward by one position in  the new 
array, so that we wi l l  be ready to treat that 
pointer when we come to it .  

Let us now pass to the second method of 
hand l ing str ing values of var iab les. Agai n 
we use a large array, which we wi l l  cal l  
F RE E  this time, rather than SPACE. F RE E  
i s  organized into groups o f  characters; to 
make our example concrete, we w i l l  assume 
that each group is eight characters l ong. The 
first six of these characters are actual l y  
characters of the given str ing; the remain ing 
two character positions, taken together, 
contain a poi nter to another group of eight 
characters. 

Any string which i s  less than six char
acters long is stored in a s ingle group. If  a 
string is four characters long, for example ,  
the last two characters are zero characters; 
th is  te l l s  us that these are not actua l ly  to be 
counted as part of the string. A string which 
is more than six characters long i s  stored as a 
chain . Thus, for example ,  if a string  i s  1 5  
characters long, the first six of these char
acters appear in one group, which contains 
a poi nter to another group .  The next s ix 
characters appear in this second  group,  

Figure 7 :  Collapsing or 
"compactifying" an array. 
In figure 7a A, B, C and D 
are separated by empty 
space (shaded area). In 
figure 7 b this empty, 
available space is con
solidated by moving B, C 
and D up so that they 
are contiguous with A .  

Whenever we abandon a 
string, we write a zero 
character over the first 

character of that string  so 
we can go back later arid 

i dentify the string as 
abandoned . 
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K onen'• 8MC· 1 00 I• ver•etlle, fe•t, co•t efficient. It'• the 
dl•k controller that bring• 8· 1 00 bu• micro computer• 
together with large capacity herd dl•k drive•. 

Ver•etlle 

I nterfaces S - 1 00 bus micro 
computerswith all f ixed or removable 
med ia d isk drives with storage 
module (SMD) interfaces. Each 
Kanan SMC - 1 00 w i l l  contro l  up to 4 
d rives rang ing from 8 to 600 
megabytes per drive, inc lud ing most 
"Winchester" type d rives. Up to 2400 
megabytes of hard d isk per 
control ler! And you can take your 
p ick of hard d isk d rives: Ken nedy, 
Control Data, Fuj ilsu, Calcomp, 
M+crodata, Memorex, and Ampex, for 
example. 

Fe•t 

SMC- 1 00 transfers data at fast, 6 to 
10 megahertz rates, with fu l l  on board 
sector buffering and sector 
interleaving, and a DMA that's faster 
than other popular S - 1 00 DMA 
controllers. 
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Co•t efficient 

SMC- 1 00 is priced right to keep your 
micro computer system micro-priced. 
I t  takes advantage of low-cost-per

megabyte d isk d rive technology to 
make the typical cost less than $80 
per megabyte. 
The OEM/ Dealer s ingle quantity price 
is only $1 650, with driver ROM option. 
Excel lent quantity d iscounts are 

avai lable. 

8MC· 1 00 evel/eblllty: 

Off the shelf to 30 days in  small  
quant it ies. (Complete su bsystems 
are on hand for immediated delivery.) 

Kanan has the" answers. Talk to them 
today. Cal l d i rect on Kanan's  order 
nu mber: 602-269-2649. Or write to 
Kanan Corporat ion, 1448 N.  27th 
Avenue, Phoenix,  Arizona 85009. 

TM 

Circle 205 on inqui ry card. 

which contai ns a pointer to a th ird group. 
The last three characters appear in the third 
group, fol lowed by three zero characters. 

If a str ing i s  exactly six characters long, it 
appears in  a single group, but the pointer 
itself contains zero . If a string is 1 2, 1 8, 24, 
etc, characters long, i t  appears in more than 
one group, but the pointer in the last group 
wi l l  conta in zero. In general , the pointer in 
the last group always contai ns zero, and i t  is 
th is, rather than the p resence of zero char
acters, that determi nes the fact that it is the 
last group .  

We thus have one or more chains (some
times cal led simple lists) which involve 
various 8 character groups in F RE E. We 
are now in a position to make use of a basic 
idea in advanced programm ing techniques: 
the list of available space. In th is  case, the 
l ist of avai lab le space is a chain which con
tains a l l  those 8 character groups, and on ly 
those groups, which are not on any other 
chai n .  That is, we th i n k  of all these groups 
as being in  some order ( it does not matter 
what the order is } .  Then the first group, in 
th is  order, contains a pointer to the second 
group ;  the second group contains a pointer 
to the th ird ,  and so on, up to the last group, 
which contains a zero poi nter . 

The point of us ing a l i st of avai lable space 
is that it is now no longer necessary to use a 
col laps ing process, as described i n  con
nection with the previous stri ng storage 
method .  I n  particu lar, we are no longer 
"abandoning" anything, as we were before . 
A l l  we have to do is to make sure that, at 
a l l  times, every group into wh ich F R E E  is 
divided is on some chain ,  e i ther the l ist of 
avai lab le space, or a chai n which represents 
the string value of some variable . (There are 
also programs which use a l ist of avai lable 
space, but in  wh ich some groups are aban
doned, and a process somewhat l i ke col lap
sing, known as garbage collection, is used 
to col l ect all these abandoned groups into 
a new l ist of avai lab le space. Th is, however, 
is necessary on ly  when the various chains 
conta in pointers to each other, which is 
not the case in the present appl ication . )  

By  a pointer to a group, we mean a 
pointer to the first character in the group .  
Thus  if K is  such a pointer, then the  group 
consists of F RE E (K} ,  F R E E (K+l ) and so 
on up  through F RE E (K+7} .  We wi l l  assume 
that F RE E (K)  through F RE E ( K+5} are the 
six characters in the group, and that 
F R E E (K+6} and F R E E (K+7} ,  taken to
gether, are the poi nter to the next group .  
A variable cal led LA VS (for " l i st  of  avai l 
able space"} contains, a t  a l l  t imes, a poi nter 
to the first group in the l i st of avai lable 
space. The basic operations on the l ist of 
avai lab le space are taking one group off 



IS READY • • • 

DoUble Densllll 
DISII Controller 8" or 5" 

This 
One 

Works ! ! 

e Designed for CPM® . e o n  Board Boot. 
e 2 M Hz-4MHz Operation.  eSwitch Selectable 

Write Precomp. e "Personality Board" to mod i fy 
drive configurations (no j umper wires ) .  e 2  Data 

separators; one digita l ,  one analog. • Drive 
D iagnostic Software incl uded . e complete 

documentatio n .  e R u ns without occu-
pying any system R A M .  eTranspar-

Density Select. $385.00. 

e 1 6K or 3 2 K  Static Memory . e S-1 00 B u s  Con
nector. e g  Regu lators provide exce l lent heat distri

butio n .  e Extended addressing (bank switchi ng ) .  
e Low power requirement. e P hantom l i ne .  

e 2M Hz or 4 M H z  operation ( jumper selectable ) .  
e Power on j u m p  t o  On Board Eprom (2708 o r  27 1 6) .  

• 20-Page operating manu a l .  • F u l l  1 -year 

warranty. e 3 2 K  version assembled and 
tested $485.00. e 1 6 K  version 

• 1 2  s lot S-1 00 Motherboard with power 
supply +8@20a, ±1 6@6a (nylon card 
guides) . 

• Mates with d isk systems shown in cen
ter column.  

• Neat, compact, extremely rel iab le 
mainframe. 

• Also ava i lable with S-44 2 user ,  3 CPU 
system with features s im i lar  to M u lt i 
user TRS-80 Expansion Package. 

Kit $295.00 

West : 

DEL TA PRODUCTS 
1 653 E. 28th Street 
Long Beach, Cal if. 90806 
Tel ; (213)  595-7505 

Circle 128 on inquiry card. 

• M 1 Wait State for 1 60% thruput enhancement 
with 450ns memory. e3 Para l l e l  1 /0 ports. 

e Two Serial RS-232 1 /0 ports. e Baud 

nEED!! 
DISII Drlue 

storaae 

Cabinet comes with mu lt ip le power. 
Supply to su it  a l l  popular disk drives 
±5@5a, +24@6a. 
DP - 1  OOOK Twin double density Shu
gart SA-8008 or Siemens F D D-1  00-8. 
(2  megabytes) . $1 350.00 
DP-2000K Double s ided, double den
sity Shugart SA-850-R or Siemens 
F D D-200-8 (2 megabytes) . $1 850.00 
Drive box less dr ives with ample power 
supply.  Kit $295.00 

Telex : 1 28-126 D E LTMA R  SG H L  

rates: 50 to 1 9 .2 K .  $260.00. 

(Cable and Eprom extra) 

Cost effective Z-80 1 5  s lot drive 
S-44 5" computer .  Mates with T RS-80 
or with termina l . 
Excel lent expandab le  starter system 
for smal l  business. 
Also an unbeatable choice for dedica
ted word processor appl ications or in 
dustrial scientific USe (80 X 24 video ) .  
T h e  S-44 card set ensemble i s  specif i 
ca l ly  designed for business engi neering 
and techn ical appl ications.  
50-60 Hz ( 1 1 0/220VAC) .  
Provides expansion to  64K CPM oper
ating system,  m odems, mu l tiuser ,  etc. 

$1 775 .00 (32 K )  

East ; 

DEL TA PRODUCTS 
1 254 South Cedar Road 
New Lenox, I l l inois 60451 
Tel : (815 )  485-9072 
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Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit-

Explorerl85 
100% compatible with all 8080A and 
8085 software & development t'ools! 

No matter what your future computing plans may 
be, Level "A "-at $129. 95-is your starting point . . 

Starting at just S/29.95 for a Level "A " operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginner's system, OEM controller, or IBM
formatted 8" disk small business system . . .  yet you 're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just $ 1 29.95, you can own the first level of a fully 
expandable computer with professional capabilitie_s-a com
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are JOOo/o software compatible)-a computer which 
features onboard S-100 bus expansion-plus instant conver� 
sion to mass storage disk memory with either s�I/4" diskettes 
or standard IBM�formatted 8" disks. 

For just $ .1 29.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level. . .  
applying the principles discussed ih leading co.mputer maga� 
zines . . .  developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 
Explorer/85's Level "A" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8 1 55 ROM-110-all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex
pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
• .(/0: provisions for 25�pin 
(0825) connector for terminal 

Level "A " at $129.95 is a serial 1/0, which can also sup
complete operating system, port a paper tape reader 
perfect for beginners, hob� . . . provision for 24�pin DIP 
biests, or industrial con� socket for hex keyboard/dis� 
troller use. play . . .  cassette tape recorder in� 
pur. . .  cassette tape recorder output . . .  cassette tape control 
output . . .  speaker output . LED output indicator on SOD 
(serial output) line . . .  printer interface (less drivers) . . .  total of 
four 8-bit plus one 6-bit 110 ports • Crystal frequency: 6.144 
MHz • Control Switches: reset and user (RST 7 .5) 
interrupt . . .  additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 1 4�bit 
binary • System RAM: 256 bytes located at f800, .ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems . . .  RAM expandable to 64k via S�IOO bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .  tape 
dump with labeling . . .  examine/change contents of memory 
. . .  insert data . . .  warm starr . . .  examine and change all 

registers . . .  single step with register display at each break point, 
a debugging/training feature . . .  go to execution address. 
move blocks of memory from one location to another . . .  fill 
blocks of memory with a constant . . .  display blocks of memory 
. . .  automatic baud rate selection . . .  Variable display line length 
control (I �255 characters/line) . . .  channelized 1/0 monitor 
routine with 8�bit parallel output for high speed printer. 
serial console in and console out channel so that monitor can 
communicate with 1/0 ports. 

registers. . step with ri!gister display at each break point 
. . .  go to· execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and I 6 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad/Display. register and status information. 
Level "B" Specifications 
Levei"B" provides the S-100 signals plus buffers/drivers to 
support up to six S�lOO bus boards and includes: address 
decoding for onboard 4k RAM expansion select�able in 
4k blocks . . .  address decoding for onboard Bk EPROM expan
sion selectable in 8k blocks . . .  address and data bus drivers for 
on board expansion . . .  wait state generator (jumper selectable), 
to allow the use of slower memories . . .  two separate 5 volt 
regulators. 

Level "C" Specifications 
Level '-'C'' expands Explorer's 
mOtherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 

Explorer/85 with l .d cards are neatly contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5�card gold 
plated S-100 extension PC board which plugs into the mother
board. Just add required number of S�IOO connectors 
Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8 1 55A). The static.RAM can be located anywhere from 0000 to EFFF in 4k blocks. 
Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
lntel 2716 or the Tl 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be. used for soon to be available RAM IC's 
(allowing for up to 12k of on board RAM). 
Order A Coordinated 
Explorer/85 Applications Pak! 
Experimenter's Pak (SAVE 512.50)-Buy Levei "A" and Hex 
Keypad/Display for 5199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE $24.45)-Buy Level "A," ASCII Key
board/Computer Terminal, and Power Supply for 5319.85 and 
get FREE Rf ·Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE $41.00)-Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE $89.95)-Buy Explorer/85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key
board/Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
51599.40 and get 10 FREE 5-1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Catd Buyers Outside Connecticut System Monitor (Hex Version): Tape load with labeling . .  
tape dump with labeling . .  examine/change contents of mem- CALL TQLL FREE 800-243-7 428 ory . . .  msert data . . .  warm start . . .  exanune and change all 

To Order From Connecticut Or For Technical � - - - - - -��� - - - - - . - ,  Netronics R&D Lta., Dept. Ht:. IU Assistance, Etc. Call (203) 354-9375 
333 Litchfield Road. New Milford, CT 06676 sonalized disk operating system-just I Please send the items checked below- plus $2 p&ll. plug it in and you're up and running!), 
0 Explorer/85 Level "A" Kit (ASCII 0 Deluxe Steel Cabinet for ASCII 5699.95 plus $5 p&h. .1 Version), 5129.95 plus $3 p&h. Keyboard/Terminal, 519.95 plus $2.50 O Power Supply Kit for North Star 
0 Explorer/85 Level "A" Kit (Hex p&h. Disk Drive, S39.9S plus$2 p&h. 
Version), Sl29.95 plus $3 p&h. 0 Power Supply Kit ( ± BY @ 5 amps) 0 . Deluxe Case for North Star Disk I 0 8k Microsoft BASIC on cassette in deluxe steel cabinet, $39.95 plus $2 Drtve, $39.95 plus $2 p&h. 1 tape, $64.95 postpaid. p&h. 0 Experimenter's Pak (see above), 0 8k Microsoft BASIC in ROM Kit 0 Gold Plated ·S·100 Bus Connectors Sl99.90 postpaid. 
(requires Levels "B," "D," and "E"), 54.85 each, postpaid. ' 0 Student Pak (see above), $319.851 $99.95 plus S2 p&h. 0 RF Modulator Kit (allows you to postpaid. 0 Level "B" (S-100) Kit, .$49.95 plus use your TV set as a monitor), $8.95 0 Engineering Pak (see above), I S2 p&h. postpaid. 5514.75 postpaid. 0 Level "C" (S-100 6-card expander) 0 16k RAM Kit (S-100 Board expands 0 Business Pak (see above), $1599.401 Kol, 539.95 plus $2 p&h. to 64k), 5199.95 plus $2 p&h. postpaid. 0 Level "D" (4k RAM) Kit, 569.95 0 32k RAM Kit, $329.95 plus $2 p&h. T 1 1 E 1 d $ I plus S2 p&h. 0 48K RAM Kit, 5459.95 plus $2 p&h. (�o�n ��s 

0��d sales tax) By-0 Level "E" (EPROM/ROM) Kit, 0 64k RAM Kit,.5589·9S plus $2 p&h 0 Per;on;l Check 0 M 0 /Cashier's I S5.9S plus SO¢ p&h. 0 16k RAM Expansl�n Kit (to expand Check 0 Visa 0 Ma;ter Charge I 0 Deluxe Steel Cabinet for Explorer/ any of the above up to 64k) 5139 95 · s5, $49.95 plus $3 p&h. plus $2 p&h each. 
• · (Bank # _ _ _ _  ) 

0 ASCII Keyboard/Computer Ter· 0 lntel 8085 cpu User's Manual 57 50 Acct. # I minal Kit (features a full 128 character postpaid. ' · 
Signature E D set, upper & lower case, full cursor con� 0 xp. ate --· 

trol, 75 ohm video output convertible Special Computer Grade Cass�tte Print 
to baudot output selectable baud rate Tapes, 51.90 each or 3 for 55, postpaid. Name ----------- · 
RS232-C or 20 m� . ·1/0, 32 or 64 char: 0 12" Video Monitor ( 1 0  MHz band-
acter by 16 line formats, and can be wodth), $139.95 plus $5 p&h. Address I used with either a CRT monitor or a TV 0 North Star Double Density Floppy 
set (If you have an RF modulator), Disk Kit (One f?nve) for Explorer/ C1ty 1 5149.95 plus $2.50 p&h. 85 (mcludes 3 drove S-100 controller, I D Hex Keypad/Displa) Kit, 569.95 DOS, and extended BASIC wuh per- State ____ Zop _ 1 �- - - - - - - - - - - - - - - - - - 0 Send Me Information - -
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the front  of it and add ing a new group 
to it. The first of these operations, removing 
a group from the l ist of avai lab le space, is 
performed as fol l ows: 

1 .  Set K = LA VS; the new group wi l l  
consist of 
(K+7). 

F RE E ( K) through F R E E  

2 .  S ince th is  group  i s  no l onger to be on 
the l ist of avai l able space, the first 
group in this l ist is now what used to 
be the second group .  But a pointer to 
th is  second  group  is curren tly in  
F R E E ( K+6) and F R E E ( K+7) . This 
pointer now has to be ta ken and put 
into LA VS, because LA VS must 
contain,  at a l l  
first group in 
space . 

times, a pointer to the 
the l ist of avai lable 

The second of our two operations, adding 
a group to the l i st of avai lable space, is per
formed as fol lows : 

1 .  Suppose that F RE E ( K) through F REE 
(K+7)  i s  the new group .  Th i s  w i l l  
become the first group in  the l ist of 
ava i lable space, and it must conta in a 
pointer to the second group .  But the 
second group  is the o ld first group, 
and a pointer to that group was con
tained in  LA VS. This means that 
LA VS must be moved i nto the pointer 
position F RE E ( K+6) and F REE (K+7) .  

2. S ince LAYS must contain,  at al l times, 
a pointer to the fi rst group in the l ist 
of avai lable space, we must now set 
LA VS equal to K. 

The first operation above can be modi
fied to check for overflow. I f  i t  is performed 
when the l ist of avai lab le space contains 
exactl y  one group, it is not hard to see that 
LA VS wi l l  be set equal  to zero. This i s  not 
in itself an error; it mere ly  means that a l l  
avai lable space is being used. The next time 
we do this, though, there wi l l be an error 
un less we check for it. Therefore, when we 
set K = LAVS, we should check to see if 
K is now zero; if so, there is an overflow 
condition .  (We are, of course, usi ng the 
word "overfl ow" in a general ized sense, to 
denote the fact that there is too much space 
being used for the avai lable memory in the 
F RE E  array. ) 

Using these two basic operations, we can 
now make sure that our avai lable space l i st 
is always kept u p  to date. Suppose that we 
have a variab le j with a stri ng value, and 
suppose that this string val ue is kept in m 
8 bit groups .  A pointer to the first of these 
groups w i l l  be kept in j i tself. Suppose that 
we are now going to set j to a new string 

Text continued on page 97 



Stanley's office staff says Stanley always stays 
one step ahead. So no one was surptised when he 
showed up with Microsoft's COBOL-80 for the 
office computer. That's when things started 
happening. 

As Stanley e�plains, "Suddenly, the whole 
business operation is more efficient. I use it for 
everything: inventory, payroll, record keeping, 
customer and employee files. Since COBOL is the 
standard language for business and commercial 
applications, more programs are written in COBOL 
than any other language. Believe me, nothing 
beats it in terms of powerful use of disk files, 
data manipulation facilities and interactive ter
minal communications:' 

Stanley added loudly, "And that's versatility and 
efficiency I'd like to see more of around here. 

"My COBOL-80 package from Microsoft 
includes the MACR0-80 assembler, LINK-80 
linking loader and LIB-80 relocatable library 
manager. I can even call FORTRAN, BASIC, 
assembler and COBOL modules from a COBOL
SO program. It's peliect -a total software develop
ment package;' exclaimed Stanley. 

Microsoft's COBOL-80 is an ANSI -7 4 standard 
COBOL that supports such advanced data 
manipulation verbs as COMPUTE, INSPECT, 
STRING, UNSTRING AND SEARCH: three
dimensional arrays; full COPY facility; and com-

plete screen handling capability. The optional 
packed decimal fom1at saves -on mass storage by 
as much as 40%. And as Stanley puts it, "With 
my floppy disk system, that's a big plus:' 

Stanley can't say enough about his new addition 
to the office. "COBOL-80 supports indexed and 
relative files, including DYNAMIC access, FILE 
STATUS, START, READ NEXT, DELETE 
and REWRITE. Best of all, interactive ACCEPT I 
DISPLAY gives the most powerful screen handling 
capability possible. 

"Frankly;' says Stanley, "Microsoft COBOL-
80's peliormance is so superior it's set a whole 
new standard of efficiency for my staff. My Itew 
motto? 'Shape up or ship out: Thanks Microsoft, 
my office will never be the same:' 

The COBOL-80 package for the CP/M or 
ISIS-II operating system with documentation is 
$750. Documentation may be purchased sepa
rately for $20. Dealer purchases and OEM 
license agreements available on request. 

MIIIICROIOff 
10800 N .E. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 
We set the standard. 
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• 

No handling charges or credit card fees. 
19 

We'll pay the surface freight on all pre-paid products featured in this ad to any of 1 8,000 U.S. tarriffed locations.Before you buy 
mai l -order, check the sou rce. F ind out the TOTAL cost, inc lud ing hand l i ng charges ! Then compare with  our  one, low price! 

Bringing informa tion technology to 
your doorstep . . .  with no add-on costs. 

Sample  the experience and integrity of  
over 1 00 i ndustry-trai ned employees 
who stand behind every order. 

PLUS: Tl calcu lators, Speak N Spe l ls,  Cra ig  Trans lators, BSR X-1 0  remote control con
sol es, Hazelt i nes, Sorocs, Perki n-Elmer Bantams, H eat h WH 1 4  pri nters, Diablos, 
Cromemcos, ADDS 25 and much much more ! 

F.O.B. Tempe, AZ (5% sales tax in Arizona). Prices subject to 
change without notice . . .  so CALL NOW WHILE IN STOCK !  

TOLL-FREE • 1 -800-528- 1 41 8  VI� -

1 425 W. 1 2th Pl. • Tempe, AZ 85281 • 602-894-1 1 93 
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Text continued from page 94: 

value, which is kept i n  n 8 b it  groups. F irst 
we apply the second a lgorithm above to the 
fi rst group in  the chai n that represents the 
ol d value of J .  This process puts this group 
on the l i st of avai lable space . If m =I= 1 ,  that 
is, if the pointer in th is  first group was not 
original ly  zero, we apply the same process 
to the second group in the chain repre
senting the old value  of J ,  and so on through 
the rest of these groups. ( I t  i s  not necessary 
to know m, of course; we merely test for the 
pointer being zero, which ind icates the l ast 
group. )  Now we take n groups, or, i n  
general , as many groups a s  we need, off the 
front of the l ist of avai lab le space by us ing 
the first a lgorithm above, and use these 
groups to store the new str ing value of J .  

This system is  qu i te workable as i t  stands; 
the only real prob lems with i t  come when 
we try to extend it .  Suppose, for example, 
that we want to set the stri ng val ue of J 
equal to the current string value of I .  I n  that 
case we might want to save qu i te a bit of 
time by setting  the pointer in  J to be the 
same as the pointer in I .  Thus we wou l d  have 
two pointers to the same grou p, or to the 
first group of the same chain, i n  the F R E E  
area. This scheme, however, wi l l  not work 
un less we change ou r setup a bit .  The prob
lem comes when the value  of I i s  l ater 
changed to someth ing  e l se. In th i s  case the 
ol d value  of I i s  put back on the l ist of 
avai l ab le space, and this i s  im proper because 
it is sti l l  the current value  of J .  

Let us look at this case i n  more detai l .  
Suppose that the value of I i s  'SM ITH ', 
and we set J equal to 'SM ITH '  by setting 
J to point to the same p l ace that I does. 
Now suppose that we later set I equal to 
' JOHNSON '. I n  this case, according to the 
algorithms we have discussed, the group 
( there i s  on ly one in th i s  case ; let us cal l  
i t- F R E E (K) through F R E E ( K+7) ]  which 
contains 'SM ITH ' is put back on the l i s t  
of  ava i lab le space, even though K is  sti l l  
the integer value  o f  J .  Now  we  need two 
groups to represent ' JOHNSON '. One of 
these wi l l be this same group, that is, 
FREE (K)  through F R E E ( K+7), because i t  
was just put back o n  the beginn ing  of the 
l ist of ava i lab le space. This group wi l l  
therefore contain J OH NSO (with the final 
N in  the next group) .  This means that if at 
some sti l l  later time we want to print out 
the value of J ,  we wil l print out J OH NSON 
rather than SM ITH.  

One solution to this prob lem wh ich i s  
sometimes adopted is to  reserve the  first 
character of any string  for a special i nteger 
tel l ing us how many variables have this 
particular stri ng as their val ue.  Th is  i n teger 
is known as a reference count. It is usual l y  
1 ,  but in  the case above (where J and I poi n t  

to the same stri ng) i t  wou l d  be  2. Every 
time a variable is set to a new val ue, the 
reference count in  the old value i s  decreased 
by 1 .  Only if its value is then zero do we 
return the space it u ses back to the l i st 
of avai lab le space, because otherwise there 
are sti l l  variables which have that string as 
their value. The troub le with this scheme 
is that i t  may very easi ly  not be worth the 
effort. Do we real ly  want to add an extra 
character to every string, not to mention 
the extra testing that goes on whenever we 
set a string to a new value, just to be ab le to 
save a l i ttl e time and space in an operation 
(setting one string to be the same as another) 
that might not be that commonly u sed i n  
our program? I t  i s  certain l y  a debatable 
point. 

I t  shou ld  also be clear that there i s  
noth ing special about the number of char
acters in a group (eight, in this case ) .  The 
fewer characters we have in a group, the 
more pointers we wi l l  have, and the more 
space these wi l l  take up .  The more char
acters we have in  a group, the more wasted 
or zero characters we wi l l  have in strings, 
because the length of a string i s  not always 
even ly divis ib le by the nu mber of characters 
in a group.  This is a space trade-off which 
shou l d  be tuned by the user to f it the 
requ i rements of a particular program.• 

CROME MCO 20% D I SCOUNT 

List 

System I l l  5990 
System I I  3990 
System I I  with 1 0  Meg Disk  9995 

Our Price 

4792 
. 3 1 92 
7996 

NORTH STAR 1 6% D I SCOU NT (or more) 
Horizon I - 32K Ram asm 2099 1 763 
Horizon I - 16K Ram asm 
Horizon I - 3 2 K  Ram kit  
Horizon I to Horizon 2 
32K R am asm 

1 899 
1 849 

450 
659 

VECTO R G RAPH I CS 20% D I SCOUNT 

1 59 5  
1 553 

3 7 8  
525 

Vector M Z-2 (630K disk)  48K Ram 3 7 50 3000 

Soroc 1 0 1 20 
Perkin E lmer Bantam C R T  

l n tertube I I  
I ntegral Data I P 1 25 
Escon Selectric I n terface 
N EC 55 1 0  RO Word Processor Pri nter 

995 
996 

995 
799 
496 

2900 

790 
750 

750 
699 
422 

2450 

Professional A/r, A/p, Ledger, Payroll, Medical Billing soft

ware with customization available. Send for our catalog -

Some prices are too low to quote. 

Circle 320 on inquiry card. 

SARA TECH 
COM PUTERS 
P.O. Box 692 
400 Base 
Ven ice, F L  
33595 

( 81 3) 485-3559 
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DIGITAL RESEARCH 

Software/ 
with Manual 

Manual Alone 

D CPJM• Floppy Diskette Operating System -
Packages suppfied on diskette complete with 8080 as
sembler, text editor, 8080 debugger and varrous utrfrties 
plus full documentation. CP/M available configured for 
most popular computer/disk systems rncluding: North 
Star Single, Double or Quad density, Altar 8" disks, 
Helios I I ,  Exidy Sorcerer, Vector MZ, PolyMorphrc 
8813H Heath H17t or H89t, TRS-80t, iCOM 3712 and 
iCOM Micro Disk plus many other configurations avail-
able off the shelf . . . . . . . . . . . . . . . . . . . . . . . . . $1 45/$25 

t:Jib;t1�� ��I 
MICROSOFT fJY' (j;A �-

0 Disk Extended BASIC - Version 5, ANSI compati
ble with long variable names, WHILE/WEND, chaining, 
variable length file records . . . . . . . . . . . . . . . .  $300/$25 

D BASIC Compiler - Language compatible with Ver
sion 5 Microsoft interpreter and 3-1 0  times faster execu
tion. Produces standard Microsoft relocatable binary out
put. Includes Macro-80. Also linkable to FORTRAN-80 or 
COBOL-80 code modules . , . . . . . . . . . . . . . .  $350/$25 

0 FORTRAN-SO - ANSI '66 (except lor COMPLEX) 
plus many extensions. lnclud_es relocatable obj�ct com
plier, linking loader, library wrth manager. Also rncludes 
MACRO-SO (see below) . . . .  $400/$25 

D COBOL-80 - ANSI '7 4 Relocatable object output. 
Format same as FORTRAN-80 and MACR0-80 
modules. Complete !SAM, interactive ACCEPT/DIS-
PLAY, COPY, EXTEND . . . . . . . . . . . . . . . . . .  $625/$25 

D MACRO-SO - 8080/Z80 Macro Assembler. Intel and 
Zilog mnemonics supported. Relocatable linkable output. 
Loader, Library Manager and Cross Reference Lrst 
uti lities included . . . . . . . . . . . . . . . . . . . . . . . . .  $1 49/$ 1 5  

D EDIT -80 - Very fast random access text editor for text 
with or without line numbers. Global and rntra-lrne com
mands supported. File compare utility included Sa9/$ 1 5  

MICRO FOCUS 

0 CIS COBOL (standard) - ANSI '74 COBOL 
standard compiler fljlly validated by U.S. Navy tests to 
ANSI level 1. Supports man features to level 2 including 
dynamic loading of !,1\l,ul�s'land a full !SAM frle 
facility. Also, p �J11atil!fn� interactive debug 
and powertul intera tensions to support protected 
and unprotected CRT screen formatting from COBOL 
programs used with any dumb terminal . . . . .  $850/$50 

D CIS COBOL (compact) - COBQL subset compiler 
for use on a 32K bYJe · bter Valuable range of 
COBOL language fofl\t j,t:le11el 2 and induding 
I SAM and the CIS � nteractive screen formattrng 
of dumb terminals . . . . . . . . . . . . . . . . . . .  $650/$50 

D Forms 1 - CRT screen editor to build application CRT 
formats with protected and unp field areas. Out-
put is COBOL data · · copying into CIS 
COBOL programs of writing screen 
input and output d hand and greatly_ speeds 
interactive applicati programming. Output requrres CIS 
COBOL compact compiler . . . . . . . . . . . . . . . .  $1 25/$20 

tCPIM for Heath, TRS-80 Model l and PolyMorphrc 8813 are 
modilred and must use especially compiled versrons of 
system .and applications software. 

ttPolyMorphic 881 3 CP/M scheduled for September 1 5 release. 

Prices and specifications subject to change without notice. 
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Software/ 
with Manual 

Manual Alone 

D Forms 2 - Forms 1 screen editor plus indexed fife 
application program generator. iowatically creates a 
query and update Qr 9J<i39 files using CRT 
protected and unpr formats. No program-
ming experience ne tput program drrectly com-
piled by either of CIS COBOL comprfers . . . . $200/$20 

EIDOS SYSTEMS 

D KISS - Keyed Index Sequential Search. Offers com
plete Multi-Keyed Index Sequential and Direct Access file 
management. Includes built-in utility functions for 1S. or 
32 bit arithmetic, string/integer convers1on and stnng 
compare. Delivered as a relocatable linkable module in 
Microsoft format for use with FORTRAN-80 or COBOL-
80, etc. . . . . .  $535/$23 

0 KBASIC - Microsoft Disk Extended BASIC with all 
KISS facilities, integ rated by implementation of nine 
additional commands in language. Package includes 
KISS.REL as described above, and a sample mail list 
program . . . . . . .$995/$45 

(}llJA rkWCa/0 I 
MICROPRO p# ;;/jd� 

D Super-Sort 1 - Sort, merge, extract utility as absolute 
executable program or linkable module in Microsoft for
mat. Sorts fixed or variable records with data in binary, 
BCD, Packed Decimal, EBCDIC, ASCII, floating, fixed 
point, exponential, field justified, etc. etc. Even variable 
number of fields per record! . . . . . . . . . . . . . . .  $225/$25 

D Super-Sort II - Above available as absolute orooram 
only . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $175/$25 

0 Super-Sort Ill - As I I  without SELECT/EXCLUDE 
. . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 25/$25 

0 Word-Star --: Menu driven visual word processing sys· 
tern for use with standard terminals. Text formatting per
formed on screen. Facilities for text paginate, page 
number, justify, center and underscore. User can print 
one document while simultaneously editing a second. 
Edit facilities include global search and replace, read/ 
write to other text files, block move, etc. Requires CRT 
terminal with addressable cursor positioning $495/$25 

D Word-Master Text Editor - In one mode has super
set of CP/M's ED commands including global searching 
and replacing, forward and backwards in frle. _In video 
mode, provides full screen ed1tor for users w1th se:nal 
addressable-cursor terminal . . . . . . . . .  $1 25/$25 

SOFTWARE SYSTEMS 

D CBASIC-2 Drsk Extended BASIC - Non-interactive 
BASIC with pseudo-code compiler and runtime interpre
ter. Supports full file control, chaining, integer and ex
tended precision varrables, etc. $1 09/$ 1 5  

·c p  M i s  a trade name o f  Digital Research. 
"Z80 is a trademark of Zilog, Inc. 

' "UNIX is a trademark of Bell Laboratories. 
""WHATSIT? is a trademark of Computer Headware. 

., 

Software/ 
with Manual 

�;:;� 
STRUCTURED SYSTEMS GROUP 

D General Ledger - Interactive and flexible system 
providing proof and report outputs. Customrzatron of COA 
created interactively. Multiple branch accounting centers. 
Extensive checking pertormed at data entry for proof, 
COA correctness, etc. Journal entries may be batched 
prior to posting. Closing procedure automatically backs 
up input files. All reports can be tailored as necessary. 
Requires CBASIC . . . . . . . . . . . . . .  $899/$25 

D Accounts Receivable - Open item system with 
output for internal aged reports and customer-oriented 
statement and bi l ling purposes. On-Line Enquiry permits 
information for Customer Service and Credit depart
ments. Interlace to General Ledger provided if both sys
tems used. Requires CBASIC .$699/$25 

0 Accounts Payable - Provides aged statements of 
accounts by vendor with check writing for selected in
voices. Can be used alone or with General Ledger and/or 
with NAD. Requires CBASIC . . . .  $699/$25 

D LETTERIGHT - Program to cr e. edit, and type let-
ters or other documen to enter, display, 
delete and move tex�. wi screen presenta-
tion. Designed to int_eg� for form letter mail-
ings. Requires CB:A.SIC . . . $1 79/$25 

D NAD Name and Address selection system - interactive 
mail list creation and maintenance program with output 
as full reports with reference data or restricted informa
tion for mail labels. Transfer system for extraction and 
transfer of selected records to create new files. Requires 
CBASIC . . . . $79/$20 

D QSORT - Fast sort/merge program for fifes with fixed 
record length, variable field length information. Up to five 
ascending or descending keys. Full back-up of input files 
created. . . . . . . . . . . . . . . . . . . .  $95/$20 

GRAHAM·DORIAN SOFTWARE 
SYSTEMS 

D PAYROLL SYSTEM - Maintains employee master 
file. Computes payroll withholding for FICA, Federal and 
State taxes. Prints payroll register, checks, quarterly re
ports and W-2 forms. Can generate ad hoc reports and 
employee form letters wit h  mai l  labels .  Requires 
CBASIC. Supplied in source code . . . . . . . . . .  $590/$35 

0 APARTMENT MANAGEMENT SYSTEM - Fi
nancial management system for receipts and security 
deposits of apartment projects. Captures data on vacan
cies, revenues, etc. for annual trend analysis. Daily report 
s�1ows late rents. vacancy notices, vacancies, income 
lost through vacancies, etc. Requires CBASIC. Supplied 
in source code. . . . . . . . . . . . . . . . . . . . . . . . . .  $590/$35 

0 INVENTORY SYSTEM - Captures stock levels. 
costs, sources, sales, ages. turnover, markup, etc. 
Transaction information may be entered for reporting by 
salesman. type of sale, date of sale, etc. Reports avail
able both for a�counting and decision making. Requires 
CBASIC. Supplred in source code. . . . . . . .  $590/$35 

D CASH REGISTER - Maintains files on daily sales. 
Files data by sales person and item. Tracks sales, over
rings, refunds, payouts and total net deposits. Requires 
CBASIC. Supplied in source code . . . . . . . . .  $590/$35 

Software for most popular 8080/Z80 computer 
disk systems including NORTH STAR, iCOM, 
MICROPOLIS, DYNABYTE DB8/2, EXIDY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, 
8 "IBM, HEATH H1 7 & H89, HELlOS, 
IMSAI VDP42 & 44, REX, POLYMORPHIC 8813; 
OHIO SCIENTIFIC and IMS 5000 formats . 

• 



Software/ 
with Manual 

Manual Alone 

0 tiny C - Interactive interpretive system for teaching 
structured programming techniques. Manual includes full 
source listings . . . . . . . . . . . . . . . . . . . . . . . . . . .$75/$40 

0 BDS C Compiler - Supports most major features of 
language. including Structures, Arrays, Pointers, recur
sive function evaluation, linkable with library to 8080 bi
nary output. Lacks data initialization, long & float type and 
static & register class specifiers. Documentation includes 
"C" Programming Language book by Kernighan & 
Ritchie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 1 0/$1 5  

0 Whltesmlths' C Compiler - The ultimate i n  sys
tems ·software tools. Produces faster code than Pascal 
with more extensive f ., forms to the full 
UNIX""" Version 7 C t ibed by Kernighan 
and Ritchie, and over 75 functions for 
performing 1/0, st anipulation and storage alloca-
tion. Compiler output in A-Natural source. Supplied with 
A-Natural (see below) requires SDK CP/M . .  $630/$30 

0 A-Natural - Narrati 
librarian, extensive 
relocatable format a�d t'a 
to Microsoft MACR0-80 s 
source 

!'lie ·with linking loader, fUiine library in A-Natural 
rs ffofh A-Natural source 

ce and from A-Natural rei to 
. . . . . . . . . . .  $330/$1 5 

0 ALGOL 60 Compiler - Powerful block-structured 
language featuring economical run time dynamic alloca
tion of memory. Very compact (24K total RAM) system 
implementing almost all Algol 60 report features plus 
many powerful extensions including string handling direct 
disk address 1/0 etc. Requires Z80 CPU . . . .  $1 99/$20 

0 ZBO Development Package - Consists of: ( 1 )  disk 
f1le line editor, with global inter and intra-lme fac1ht1es: (2) 
Z80 relocating assembler, Zilog/Mostek mnemonics, 
conditional assembly and cross reference table 
capabilities: (31 l1nkmg loader producing absolute Intel 
hex disk file. . . . . . . . .  $95/$20 

0 ZDT - Z80 Debugger to tcac'11 wreak and examine 
registers with stand9r riiQIMps. tek mnenomic disas-
sembly displays. Pac�\ sil:llilar ro<DDT. $35 when or-
dered with Z80 Devei&p . . . . . . .  $50/$1 0 

0 DISTEL - Disk based disassembler to Intel 8080 or 
TDUXitan Z80 source code, listing and cross reference 
hies. Intel or TDUX1tan pseudo ops optional. Runs on 
8080. . . . . . . . . . . . . . . . . . . .  $65/$1 0  

0 DISILOG - As DISTEL to Zilog Mostek mnemon1c 
files. Runs on Z80 only . . . . . . . . . .  $65/$1 0 

0 TEXTWRITER Ill - Text formatter to justify and pagi
nate letters and other documents. Special features in
clude insertion of text during execution from other disk 
lites or console, permitting recipe documents to be 
created from linked fragments on other Iiles. Has facilities 
for sorted index, table of contents and footnote insertions. 
Ideal for contracts, manuals, etc. . . . . .  $1 25/$20 

0 Postmaster - A comprehensive package for mail list 
maintenance. F · e �eyfd record extraction 
and label produ ett�r ,program is included 
which provides n Single sheet or continuous 
forms. Requires C . . . . . . . . . . . . . . . . .  $1 50/$25 

0 WHA TSIT?..,.. - Interactive data-base system using 
associative tags to retrieve information by subject. Hash
ing and random access used for fast response. Requires 
CBASIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 25/$25 

0 XYBASIC Interactive Process Control BASIC - Full 
disk BASIC features plus unique commands to handle 
bytes, rotate and sh1ft, and to test and set b1ts. Available 
1n Integer, Extended and ROMable versions 
Integer D1sk or Integer ROMable . . . . . .$295/$25 
Extended Disk or Extended ROMable . . . . . .  $395/$25 

0 SMAWBO Structured Macro Assembled Language -
Package of powerful general purpose text macro proc
essor and SMAL structured language compiler. SMAL is 
an assembler language with IF-THEN-ELSE, LOOP
REPEAT-WH I L E .  DO- END.  BEGIN-END constructs 

. .  $75/$1 5  

0 SELECTOR I I  - Data Base Processor to create and 
maintain single Key data bases. Prints formatted, sorted 
reports with numerical summaries. Available for Microsoft 
and CBASIC (state which). Supplied in source code 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 95/$20 

Lifeboat Associates 
2248 Broadway, N.Y., N.Y. 1 0024 
(21 2) 580-0082 Telex: 668585 

Software 

. 

0 Check 0 U . PS. COD 0 Visa 0 Master Charge 

Exp. Date 

Account # 

Signature 

My computer configuration (specifying disk system): 

Name 

Address (No P.O.  Box) 

City State 

Software/ 
with Manual 

Manual Alone 

0 SELECTOR Ill - Mulli ( i .e.,  up to 24) Key version of 
Selector II. Comes with applications programs including 
Sales Activity, Inventory, Payables, Receivables, Check 
Register, Expenses, Appointments, and Client/Patient. 
Requires CBASIC. Supplied in source code .$295/$20 
Enhanced version for CBASIC-2 . . . . . . . . . . .  $345/$20 

0 CPM/374X Utility Package - Has full range of 
functions to create or re-name an IBM 3741 volume, dis
play directory information and edit the data set contents. 
Provides full file transfer facilities between 3741 volume 
data sets and CP/M !iles . . . . .  $1 95/$1 0  

0 BASIC UTILITY DISK - Consists of: ( 1 )  CRUNCH-
1 4 - Compacting utility to reduce the size and increase 
the speed of programs inrMicroso� Basic and TRS-80 
Basic. (2) DPFUtN - DB��ble 1precision subroutines for 
computing nineteen l(an§l'endenfal functions including 
square root, natural log, log base 1 0, sin, arc sin, hyber
bolic sin, hyperbolic arc sin, etc. Furnished in source on 
diskette and documentation . . . . . . . . .  $50/$35 

0 STRING BITS - Fortran cha�acter string handling. 
Routines to find, fill separate, concatenate 
and compare cha ls package completely 
eliminates the pro with character string 
handling in FORT . Supplied with source $45/$1 5  

0 Flippy Disk Kit -:- Template and instructions to modify 
s1ngle sided 5'14' diskettes for use of second s1de 1n Sin
gled sided drives . . . . . . . . . . . . . . . . .  $1 2-50 

Zip 

Price 

0 manual alone 

0 manual alone 

0 manual alone 

Shipping 

$ 1 .00 for C.O.D.  

Total 

6 
Orders must specify 
disk systems and 
formats: e .g .  North 
Star single or double 
density, IBM single or 
2DI256, Altair, Helios 
I I ,  Micropolis Mod I or 
I I ,  sv," soft sector 
(Micro iCOMISD 
Syslems Dynabyte), etc. 
Add $1/item shipping 
($2 min.) .  Add $1 
additional for UPS 
C.O. D. 
Manual cost 
applicable against 
price of subsequent 
software purchase. 
The sale of each 
propriety software 
package conveys a 
license for use on one 
system only. 

Lifeboat Associates 
2248 Broadway 

New York, N.Y. 10024 

'"The Software Supermarket is a trademark of Ufeboat Associates 
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IBM Compatible Disk Drives 
Jefferson H Harman 

Director of Research and Development 
PerSci Inc 

12210 Nebraska A v 
Los Angeles CA 90025 

In today's expanding market of double-sided, 
multiheaded, expanded capacity, autoloading, write
protected, floppy disk drives, one requirement remains 
constant.  Virtually all 8 inch floppy disk drives on the 
market are described as "IBM compatible . "  (Some of the 
smaller 5 inch drives are described as IBM compatible 
even though IBM doesn't manufacture equipment with 
the smaller drives ! )  Manufacturers point to it; buyers 
insist on it; and yet seldom does anyone define what IBM 
compatibility really means. That is probably because 
IBM compatibility is not just a single consideration. 
Three drives described as IBM compatible may, in fact, 
be compatible in 3 different ways. One drive may be IBM 
identical with read/write/erase head carriage and all 
major operating characteristics reverse engineered from 
an IBM 33FD drive; another drive may accept IBM type 
1- or 2-sided single or double density media, but may or 
may not choose to employ any of the IBM data formats; 
and finally, a drive may be designed and manufactured 
with the positioning system drive motor, erase head, and 
other characteristics different from the IBM drives, but 
still be able to read and write in the IBM single or double 
density formats and interchange diskettes with IBM 
equipment .  

Head 
One factor does remain constant, however, among the 

IBM compatible drives. Virtually all of these drives, with 
one notable exception, bear read/write heads comparable 
or identical to the IBM drive (figure 1 ) .  The advantages to 
this design decision are clear. Whether or not the IBM 
design is the most efficient for the purpose does not mat
ter. When the IBM design is employed in an independent 
manufacturer's drive, it assures that the drive will read 
back a signal comparable to that of the de facto standard 
(ie: IBM), thus assuring maximum interchangeability . 

Because a majority of floppy disk manufacturers have 
chosen to remain with the standard, many systems 
designers must be prepared to deal with the design 
parameters of the IBM head, a head intended to read and 
write the IBM soft-sectored formats. The possibilities, 
limitations, and requirements imposed by this head when 
formatting data in floppy disk drives are the concern of 
this article. 
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Formats 
The IBM 33FD head was designed to read and write the 

IBM soft-sectored formats. Both the drive and the con
cept of "soft" electronic sectoring were introduced into 
the marketplace by IBM in the early 1970s on the popular 
3740 system. Prior to this introduction, all floppy disk 
drives (notably IBM's FD23) and virtually all hard disks 
had been hard sectored (ie: sectors were delineated by 
physical openings in the media or on an external sector
ing device) . The new electronic sectoring idea involved 
prewriting a certain track with track and sector iden
tification data, then later inserting (usually on another 
machine) the blocks of data to be processed. 

As more IBM compatible drives were offered, most 
users copied the IBM format .  That format involves 
substantial housekeeping, and long leader and tail gap 
lengths; thus the available space for data on a diskette is 
greatly reduced. The gaps (which in fact are pulses) are 
used by IBM for 2 reasons : to synchronize the phase-lock 
loop for the data separator, and to put sufficient time be
tween blocks of data to avoid interference of one block 
with another. Users were torn; on one hand they wanted 
more data, while on the other hand they respected the 
data reliability which was assured by the data bytes used 
to specify gaps, address marks, cyclic redundancy checks 
(CRCs), track and sector identification, etc, in the IBM 
formats. Some users struck out on their own to develop 
expanded formats. 

The IBM formats are examples of the type which must 
be used with IBM heads in order to assure reliable, high
performance operation. The system engineer may choose 
to design his own format but, that being the case, will do 
well to observe the rules outlined below. At PerSci, as 
manufacturers of IBM compatible floppy disk equip
ment, we had to develop and use this set of rules. These 
guidelines are based upon the operating requirements and 
restrictions of drives with 33FD-type heads . They permit 
the designer to get the most available data space into the 
format for any given sector length or number of sectors, 

About the Author 
Jefferson H Harman is the director of research and development for 

PerSci Inc, a manufacturer of floppy disk drives. 



A 32K MICRO 
Will RUN PROGRAMS 

YOU'D EXPECT 
ON A MAINFRAME! 

And a 64K micro wi l l  compile up to 8,000 
l ines of COBOL . . . and even more if the 
program i s  spl i t  i nto dynamical ly l oaded 
modules or segments.  
I ts fast too, you compile a 1 000 l i n e  
program i n  less than 1 0  m i n utes. 
The use of micros for soph isti cated 
bus i ness appl ications has been made 
poss ib le  by our  adapt ing COBOL (the o n l y  
universal business language) t o  m a k e  i t  
easy a n d  effective t o  use  o n  m icro
computers - with specia l  attent ion to 
fool-proof conversat iona l  work ing .  
C IS  COBOL i s  M icro Focus '  Com pact, 
I nteractive, Standard COBOL wh ich  offers 
the advantages of COBOL (Eng l ish-l i ke 
lang uage, powerfu l  data structure 
features, and exist ing expertise) to 
provide a f u l l  commercia l  language for 
use on m i crocomputers. 

compact Compiler 
The Compact comp i l er 
r uns  on 32K byte 
microcomputer systems. 
It offers a powerfu l  su bset 
of ANSI COBOL faci l i t ies ,  
inc lud ing f u l l  s u pport for  
random,  i ndexed, and sequent ia l  f i les .  
I n  add i t ion ,  i t  g ives you a l l  the C IS  
COBOL features for conversationa l  
work ing ,  screen contro l ,  interactive 
debugg ing ,  and specia l  per ipheral  support. 

Standard compiler 
The Standard CIS COBOL compi ler  
requ ires a m i n i m u m  48K conf igu rat ion.  
It  i s  a su per-set of the Com pact compi ler  
and imp l ements ANS I 1 974 COBOL to f u l l  
Level 1 standard.  Among its advanced 
features are program segmentatio n  and 
i nterprogram com m u n i cation which make 
it ideal for imp lement ing or convert ing  
large systems us ing  modu lar  
prqgra m m i ng.  
The same C IS COBOL extens ions  are 
avai lable as i n  the Com pact compi ler  and 
can be optiona l ly f lagged at comp i le-ti m e  
s o  that the c

·
ompi ler  then o n l y  accepts 

strict ANSI COBOL. 

Because CIS COBOL is a val idated ANSI 
'74 standard COBOL, your appl ications 
w i l l  be easy to ma inta in : more 
professional  programmers know COBOL 
than any other lang uage.  
And because CIS COBOL conforms f u l l y  
t o  t h e  stan dard, programs written with 
it are portab le - so i f  you move up to a 
m i n i  or ma i nframe,  you w i l l  be ab l e to 
take your  software with you.  
Equal ly ,  CIS COBOL can enable 
mai nframe COBOL programs and 
programming  tasks to be off loaded to less 
expensive m icrocomputers. Ma inframe 
program mers love the ease of use of 
CIS COBOL and they ac h ieve resu lts fast 
r u n n i n g  it on a desk-top m icro. 

The FORMS uti l i ty lets you bu i ld  a screen 
l ayout  o n l i n e  at the CRT. Then it 
a utomatica l ly gen erates complete COBOL 
record descript ions for i nc lus ion  in your 
progra m - savi ng you time and l eavi ng 
you free to concentrate on process ing .  

Forms 2 
The FORMS program generator - an ex
tension of FORMS - completely 
e l imi nates the need to write simple data 
entry and enquiry programs. Using it, an 
entire CIS COBOL source program can be 
generated automatically from screen 
definit ions - and it works, f irst t ime . 

Environment 
CIS COBOL prod ucts run on the 8080 or 
Z80 m icroprocessors under  the CP/M* 
operat ing  system ,  and on the LSI-1 1 or 
PDP-1 1 processors under RT-1 1 .  They are 
d istri buted i n  a vari ety of d i skette formats, 
and have a CON FIG ut i l ity supp l ied as 
standard,  e n a b l i n g  you to dr ive many 
d i fferent types of CRT. Al l  are themselves 
wr itten in CIS COBOL, and are therefore 
se lf-co m p i l i n g  and read i ly transferable 
to d ifferent operati ng  environments 
i n c l u d i n g  new operat ing system s  and 
new m i croprocessors. Al l  of wh ich  
makes C IS COBOL a very  attractive 
proposit ion for OEMs as wel l  as 
end-users.  

OEMS 
A lead ing  semicond uctor 
man ufacturer has adapted C I S  
CO BOL f o r  its 

development systems. 
We have also s u pp l ied  CIS 

COBOL to other OEMs both in 
Europe and the U .S.A.  

C IS  COBOL was developed 
entirely by M i cro Focus wh ich  is 

th erefore idea l ly  p laced to s u pport 
O E M s .  If you need COBOL on your  
system ,  why don 't you c a l l  us?  

Enquiries for CIS COBOL object packs and 
application vendor terms ei ther to M ICRO 
FOCUS or its l icensed distributors. 
OEM, deal er, and d istributor terms are avai lable 
on appl ication to M ICRO FOCUS. 

* C P/M is a trademark of Digital Research Inc 

rm M I CRO FO CUS 
Micro Focus Ltd, 5 8  Acacia Road, St John's 
Wood, L ond@n NWB 6AG. U.K. 
Telephone 0 1 -722 8843. Telex 28536 

MICROF G .  

CIS COBOL distributors include : Vector Graphic, Lifeboat Associates, Research Machines, Telecomputing, Modular Business Systems and Rair. 
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while at the same time permitting sufficient gap length to 
maintain data integrity . 

Model Format 
Table 1 is a model format for data blocks. The max

imum number of sectors for any block length, N, can be 
easily determined by dividing the unformatted data by 
the total number of bytes per sector. 

Using housekeeping techniques different from those 
shown in the model format, slight variations in the length 
of a sector can be achieved. For example, the user may 
choose not to write the cyclic redundancy check on the 
address field, or may increase or reduce the address 
marks. The minimum length of leader and tail (trailer), 
however, are critical, as they are determined from 
mechanical drive requirements . 

The drive characteristics which determine the required 
leader and tail lengths are : 

• Distance from the active part of the read/write head 
(read/write gap) to the active part of the tunnel 
erase head (erase gap) .  

• Variation i n  linear speed with track locations. 
• Timing of erase turn on and off delays. 
• Tolerances on these parameters. 

As an example, the PerSci drives, which use a head 
with similar electrical and mechanical characteristics to 
those used in IBM 33FD disk drives (figure 1),  have a 
distance of 0.036 inch ± 0.003 inch (0.0914 em, ± 0.007 
em) from read/write gap to erase gap. The radius of track 
76 is 2 .029 inches (5. 1536 em), and the radius of track 00 
is 3 .612 inches (9.1745 em) . The drive speed is 6 revolu
tions per second ( ± 2 % ), and the instantaneous speed 
variation is ± 1 .5 % .  PerSci requires a write clock stabi-

. lity of ± 0.3 % .  

Unformatted Data Capacity 
Unformatted data capacity is determined by dividing 

the shortest time for a revolution by the longest time for a 

R E AD / W R I T E  G A P \ / E R A S E  G A P  

_L \lcbl 0.006 I T Y P I CAL 
OT �----�� L 0 00 ��L ] \_ F E R R I T E  E M B E D DE Df 

T �PICAL ----1.-o 0�6 I N  C E R A M I C  

D I R E C T I O N  O F  D I S K E T T E  M O T I O N -

Figure 1 :  A view of the geometry of the contact surface of a 
floppy disk read/write head with tunnel erase. 

byte. Average speed is used for this calculation since, by 
definition, average speed is speed averaged over 1 revolu
tion: 

T = 1 
6 X 1 .02 

C T 

163.399 ms 

= 10,208 bytes 
16 11-s/byte X 1 .003 

C 10,208 bytes (modified frequency modulation) 
C = 5104 bytes (frequency modulation) 

Erase Delays 
The read/write head has a gap that is 0 .014 inches 

(0.036 em) long and thus writes a track greater than 0.014 
inches (0.036 em) .  After passing under the read/write gap 
the media next passes under the tunnel erase gaps which 
clean the area between tracks of any transitions. The tun
nel erase also trims 0.001 inches (0.003 em) from each 
side of the just written data, reducing the track width to 
0.012 inches (0 .030 em) . Since a 0 .012 inch (0.030 em) 
track is read with a 0 .014 inch (0.036 em) head, a 
misalignment of ± 0.001 inches (0.003 em) will cause no 
degradation of the data . In fact, experimentally, fre
quency modulated data has been recovered free of errors 
with deliberate 0.005 inch (0 .013 em) displacement be
tween track center and read head . 

The turn-on of the tunnel erase current is delayed from 
the turn-on of write current to give the disk time to travel 
from the read/write to the erase gap before tunnel erase 
begins. To insure that the data is tunnel erased, the 

Purpose 
Bytes Modif ied 

Frequency Modu lat ion (M FM) 
Bytes Freq uency 
Modu lat ion (FM) 

Address leader (gap) 
Address address mark 
Track identification 
Sector identification 
Address CRC (cycl ic redundancy check) 
Address tail (gap) 
Data leader (gap) 
Data address mark 
User data 
Data cycl ic redundancy check 
Data tail (gap) 
Unformatted data 

0.07 (N + 1 6) + 27 
1 
1 
1 
2 

21  
12 

1 
N 
2 
1 

1 0 ,208 

0 .07 (N + 1 0) + 1 3  
1 
1 
1 
2 

. 1 1  
6 
1 
N 
2 
1 

5, 1 04 

Table 1 :  Model format for data block N bytes long. Two columns are shown giving requirements for the 2 different physical modula
tion formats used. The frequency modulation (FM) format is commonly referred to as "single density. " The modified frequency 
modulation (MFM) format is commonly referred to as "double density. " 
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Something new on the Horizon 
from 

Technical Syitemi ConiultantJ 
Extended BASIC for 6800 and 6809 
Finally, a BASIC for serious business 
applications or scientific programming is 
available. All the features of our regular BASI C 
are supported-and more. Floating point 
calculations are carried out to an internal 
accuracy of 1 7  d igits. M ost math functions are 
accurate to 1 6  dig its with a min imum accuracy 
of 1 3.5 digits. I nteger variables have been 
included to al low fast execution of control loops 
and array indexing. Even with the double 
precision math package, this BASI C is sti l l  one 
of the fastest around. 

The business programmer wi l l  appreciate the 
versat i le PR INT -USING capabil ities which 
include dollar and asterisk fi l l ,  tra i l ing minus 
s ign,  imbedded commas, and scientific 
notation. N ew string functions have been 
added for string searching ( I NSTR) and for 
creating a string which is  the date (OATES$). 
OPEEK and DPOKE are 1 6-bit peek and poke 
type functions. The SCALE command has 
been included to el iminate the round-off errors 
typically encountered in binary math packages. 
The INCH$ function al lows s ingle-character 
input from the terminal .  Programmer control of 
control C breaks is also included. 

Overall , the Extended BASI C is the most 
complete BASIC offered for micro users and is 
only avai lable on FLExrw disk. A system with at 
least 32K of user space is recommended. 
Specify 8" or 5" media (5" 6800 is FLExrw 2.0) 
and either the 6800 or 6809 version when 
ordering. 

AP68-12 
SP09-6 

Circle 363 on inqu iry card. 

6800 Extended BASIC 
6809 Extended BASIC 

$100 
$100 

BASIC Precompiler 
This program al lows the creation of BASIC 
programs without the use of l ine numbers or 
restrictive two-character variable names. 
Alphanumeric l ine and subroutine labels may 
be used, as well as variable names of any 
length. Comment l ines are marked with non
alphanumerics for easy readabil ity. The output 
of the precompiler is in the standard BASIC 
compi led form. Th is  a l lows appl ications 
programs to be written, precompi led, and then 
distributed in  a non-source form. The 
precompiler can only be used with one of 
Technical Systems Consu ltants' BASICs. 
Specify 8" or 5" (5" 6800 is FLExrw 2.0) when 
ordering. 

AP68-1 3 

AP68-1 4 

SP09-7 

SP09-8 

Single Precision 
6800 Precompiler 

Double Precision 
6800 Precompiler 

Single Precision 
6809 Precompiler 

Double Precision 
6809 Precompiler 

$40 

$50 

$40 

$50 

FLEX is a registered trademark of Technical 
Systems Consultants, Inc. um technical Jy�temf 

conJultantJ, 1nc. 
Box 2570, West Lafayette , IN 47906 
(31 7) 463-2502 
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longest turn-on delay must be shorter than the shortest 
time to travel from read/write to erase gap. This may be 
calculated in the following manner: 

Maximum Linear Speed = MLS 
MLS = 6 revolutions/second X 1 .035 X 2 1r radians 

X 3 . 612 inches revolution 
radian 

MLS = 140 .9  inches/second 
MLS = 357.9 em/second 

The minimum time is then given by: 

Te Min = Minimum Spacing 
MLS 

Te Min = 0 .036 inches - 0 . 003 inches 
140 .9  inches I second 

Te Min = 234 . 1  p.s 

Erase Delay Short = 234 .1  p.s 

Nominal = 234 .1  p.s 
1 . 1  

ED = 213 p.s 
ED Min = 213 X . 9 
ED Min = 191 . 6  p.s 

Similarly, the erase turn-off delay must be longer than 

Now you con really expand your horizons with the tiny-c 
structured programming language. The tiny-c owner's manual 
( includ ing 8080 and PDP- l l source code and tiny-c in 'C) is 
sti l l  just $40. And we've added these new formats to real ly 
egg you on: TRS-80 Level l I SYSTEM Format Cassette; CP/M 
Diskettes with 8080 Source; PDP- l l Diskette; North Star 5" 
Diskette; KIM and SYM cassettes. And there's more, a l l  ava il
able for $50 or less. Order your tiny-c owner's manual today 
and get the whole story. Cal l or write: tiny c associates, 
P.O. Box 269, Holmdel, N .J .  07733. 
(20 1 )  67 1 -2296. ti-er You'l l qu ickly discover tiny-c is a l l  
it's cracked up to be. 

New Jersey residents Include 5% sales tax. VIsa 
and MasterCharge accepted. Include charge 
plate number with order. 
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the longest time for the disk segment to travel from the 
read/write to the erase gap : 

Slowest Linear Speed = SLS 
SLS = Minimum Angular Speed X Minimum Radius 

- 6 revolutions/second X ( . 965) 2 7r radians 
X 2 . 029 inches revolution/ 

radian 

SLS 73 .82 inches/second 
SLS = 187.50 em/second 

Maximum time to travel from read/write to erase gap is 
given by: 

Te Max = Maximum Spacing 
SLS 

= 0 .036 inches + 0 .003 inches 
73 .82 

Te Max = 5 .28 p.s 
Minimum TurnOff Delay = 528 .3  p.s 
Nominal TurnOff Delay = 587 p.s 
Maximum TurnOff Delay = 646 p.s 

Address Block Tail 
The address block is written when the disk is format

ted, and is rewritten only if the disk is reformatted . The 
format operation generally writes an entire track at one 
pass, completely filling the unused areas with an arbi
trary pattern . User data blocks are then inserted between 
address blocks. The turn-on of write current when 
writing a user data block is timed from the address block 
clock; therefore, the address block will not be over
written by the start of a data block . However, sufficient 
tail must be provided to prevent the erase current from 
being turned on during the meaningful data in the address 
block. If it was turned on, each successive write (as
suming track alignment between writes shifts slightly) 
would trim away some of the address block, thus 
degrading data reliability until errors occurred. The tail 
required to prevent this occurrence is found by subtrac
ting the quickest erase turn-on from the maximum time to 
travel from the read/write to erase gap : 

Address Field Tail = TAB 
TAB = Te Max - ED min 
Tab = 528 . 3  p.s - 191 . 6  p.s = 336 p.s 

This 336 p.s will occur at slowest drive speed; but the 
write clock could be maximum. Therefore the address tail 
is given by : 

336 p.s = 20.35 bytes 
16 p.s X 0 .997 X 1 . 035 

Use 21 bytes, since partial bytes are not conveniently 
written. 

Data Block Tail 
An address block is never inserted after a data block. 

Therefore, the only requirement for a tail on the data 



What is the COMPUTER 
PROFESSIONALS' BOOK CLUB? 

Cal l it an insurance policy against 
obsolescence! A lot of our members do. 

McG raw-Hi l l 's  Computer Professionals'  Book C lub 
can be your most i mportant l ine to  the fast-breaki ng 
changes and revolutionary ideas sweeping the co m
puter science f ield today. C P  is  not j ust another book 
club. It comes from one of the world's foremost tech ni
cal publishers. And it provides only the h ard, to-the
p o i nt i nfor m at i o n  y o u  n e e d  n o w  to stay a h e ad 
tomorrow. 

168/075 
AUTOMATIC DATA PROCESSING 
HANDBOOK 
edited by The Diebold Group, Inc. 
Pub. Price, $38.95 Club Price, $25.75 

786/81X 
COMPUTER ALGORITHMS: 
Introduction to Design and Analysis 
by S. Baase 
Pub. Price, $17.95 Club Price, $14.75 

654/158 
PROGRAMMING LANGUAGES 
by A. B. Tucker, Jr. 
Pub. Price, $22.00 Club Price, $16.50 

787/026 
MINICOMPUTER SYSTEMS, 2nd Ed. 
by R.  H .  Eckhouse 
Pub. Price, $21.95 Club Price, $17.75 

771/499 
MICROCOMPUTERS/MICROPROCESSORS: 
Hardware, Software and Applications 
by J .  L. Hi lburn & P. N. Juhch 
Pub. Price, $22.50 Club Price, $16.50 

786/380 
FUNDAMENTALS OF COMPUTER 
ALGORITHMS 
by E. Horowitz & S.  Sahni 
Pub. Price, $19.95 Club Price, $15.95 

333/874 
MICROPROGRAMMING PRIMER 
by H.  Katzan, Jr. 
Pub. Price, $20.95 Club Price, $15.70 

435/278 
MICROPROCESSOR APPLICATIONS 
MANUAL 
by Motoro la ,  Inc. 
Pub. Price, $38.00 Club Price, $26.50 

491/380 
MICROCOMPUTER-BASED DESIGN 
by J .  Peatman 
Pub. Price, $26.50 Club Price, $18.95 

701/30X 
DATA BASE DESIGN 
by G .  Wiederhold 
Pub. Price, $24.50 Club Price, $18.25 

463/387 
PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2nd Ed. 
by W. M.  Newman & R. F. Sproull 
Pub. Price, $19.95 Club Price, $14.95 

785/49X 
PROGRAMMING FOR MINICOMPUTERS 
by J.  C. Cluley 
Pub. Price, $17.50 Club Price, $13.50 

786/372 
REAL-TIME PROGRAMMING 
WITH MICROCOMPUTERS 
by R. C. Turner 
Pub. Price, $16.95 Club Price, $13.95 

191/549 
MEMORY DESIGN: 
Microcomputers and Mainframes 
by Electronics Magazine 
Pub. Price, $18.50 Club Price, $15.50 

CP helps you save! By search ing out o nly the best 
in essential l iterature from dozens of publ ishers ,  and 
buying in large, money-saving quantities, CP passes 
on big savings to you .  M any members f ind they save 
20-30% on what they wou l d  pay otherwise-and that's 
not including the 100% savings on the free book you 
get when you join the C lub. 

C P  gives you an instant review of the field ! Four
teen t imes a year you receive free of charge the Com
puter Professionals '  Book Club Bulletin describing the 
featured book of the month, along with outstanding 
altern ate selecti o n s .  C o n s ider ing the m any books 
publ ished an n ually, you can bet there' l l  be some of 
special interest to you .  You' l l  see at a glance what's 
new-and receive o nly the books you want to own ! 

------------- MAIL THIS COUPON TODAY -------------

.J ,J� COMPUTER PROFESSIONALS' Book C lub C':"1• � P.O. Box 582, Hightstown, New Jersey 08520 I!M • 
Please enroll me as a member an� send me the two books Indicated. I am to receive 
one free boCJk plus my first selection at !he discounted price to members, plus local 
tax, postage and handling. If not satisfied, I' may return the books within 10 days and 
request that my membership be canceled. If I keep the books, I agree to take a minimum 
of three additional books durin9 the next two years. I will receive the Club Bulletin 14 
times a year. If I want to exam me a featured selection, I need take no action. It will be 
shipped automatically. If I want an alternate selection-{)r no book at ali-I will notify the 
Club by returning the card enclosed. A postage and handling charge is added to each 
shipment. I will have a minimum of 10 days in which to return the card: and you will credit 
my account fully, including postage, if this is not the case. Membership in the Club is 
continuous but cancellable by me at any time alter the four-book purchase requirement 
has been fulfilled. 
This order subject to acceptance by McGraw-Hill. 

Write Code # of Write Code #of 
FREE selection here FIRST selection here 

Orders from outside the U.S. must be prepaid with international money orders 
in U.S. dollars. 

Charge my 0 VISA 0 MASTER CHARGE' Exp. Date __________ _ 

Credit Card # ___________ 'MC Bank # ____ _ 

Signature ___________________ _ 

Name ____________________ _ 

Address ___________________ _ 

City, State, Z i P ------------------::-::-::-:-::P39374 



block is for a bit to guard the cyclic redundancy -check 
from being at a boundary between old and new data . Use 
1 byte . 

Data Block Leader 
The data block is always written later than the address 

block. Therefore, enough leader to synchronize the data 
separator is all that is necessary. The PerSci data 
separator will lock to frequency in 100 p.s on any pattern 
and then requires 4 successive Os to determine that the 
input data is clock pulses. This would require 4 bytes in 
frequency modulation forms. The IBM formats require 6 
bytes of Os for frequency modulation or 12 bytes of Os for 
modified frequency modulation. 

Address Block Leader 
The address block leader must be long enough to guard 

against the possibility of the inserted data block of the 
earlier sector overwriting meaningful data; as well as be
ing additionally long enough to prevent the erase turn-off 
of that inserted data block from degrading meaningful 
address data. Since even degraded data should be good 
enough to synchronize the data separator, the sum of the 
bytes required for the first 2 effects is all that is required. 
Longest erase delay minus shortest time to travel from 
read/write to erase gap: 

646 p.s - 234.1  p.s 
= 412 p.s 

412 J.tS 
= 26.8 bytes 

16 p.s/byte X 0.965 X 0.997 
27 bytes double density 
14 bytes single density 

To absorb the effect of speed variation between format 
and writing, a gap of the maximum difference in time for 

a data block must be allowed. A data-block double den
sity will consist of 12 bytes of leader, 1 byte address 
mark, N bytes of user data, 2 bytes of cyclic redundancy 
check, and 1 byte of tail . This is N + 16 bytes . 

Longest block time, with ± 3 . 5 %  speed variation : 

1 . 035 X (N + 16) bytes 

Shortest Block: 

0 .965 (N + 16) bytes 

Difference = (1 . 035 - 0 .965) (N + 16) 
= 0 .07 (N + 16) bytes 

The address field leader must then become the sum of 
these: 

AFL = 27 + 0 .07 (N + 16) modified frequency 
modulation 

= 13 + 0.07 (N + 10) frequency modulation 

This leader must be terminated with enough successive Os 
to synchronize the data separator. 

Conclusions 
The formatting rules outlined above allow for the 

mechanical variations of the floppy disk drive; the user 
can design a format to give maximum data capacity with 
maximum reliability. If these rules are not followed, 
however, the format will cause a slow degradation of the 
address each time a new block of user data is inserted, 
until the address is not readable. It is a simple matter then 
(with a little planning) to maintain compatibility with 
your IBM head, thus assuring the success of your non
IBM format. • 

r S-1 00 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! -, 
The DS-80 Digisector® is a random 
access video d ig i tizer. I t  works i n  
conj u nction with a TV camera (either 
i nterlaced or non-i nterlaced video) and 
any S-1 00 computer conforming to the 
I EEE standards. Use it for: 

• Precis ion Security Systems 

• Movi ng Target I nd icators 

• Computer Portraiture 

• Fast To S low Scan Conversion 

• Robotics 

• Read ing U PC Codes, schematics, 
paper tape, musical scores THE� 0 © � e IMAGE PROCESSED BY DS-80 • 

CHECK THESE FEATURES: 
D High resolution - a 256 x 256 pic

ture element scan 

D Precision - 64 levels of grey scale 

D Speed - Conversion time of 1 4  
m icroseconds per pixel 

D Versatility - scan n i ng sequences 
user programmable 

D Economy - a profess ional tool 
priced for the hobbyist; comes f u l ly 
assembled, tested and bu rned i n, 
with fu l ly  commented portrait pri nt
ing software. 

Price: $349.95 MasterCharge and Visa 

LW@� p _ o _  Box 1 1 1  o.  DEL MAR. CA 9201 4 7 1 4-756-2BB2J 
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THE S-100 BUS - WHAT IS ITS FUTURE? : Some industry pundits have speculated that the S-100 
bus was doomed when integrated machines like the TRS-80, PET, Apple, et al, were intro�uced. I do 
not agree with this view. 

There are now an estimated 200,000 S-100 systems in operation, and S- 100 system sales should 
continue strong for a number of reasons. 

The S-100 bus is not processor dependent. In fact there are presently 8080, Z80, 8085, 6502, 6800, 
6809, 9900, 8086, Z8000 and MCP1600 processor boards that plug into the S-100 bus . The 68000, 
when it becomes available, will surely be adapted for the S-100 bus also. 

It allows for extended addressing beyond 64 K bytes of memory. In fact the 1 6-bit microprocessors 
on the S- 100 bus employ up to 23-bit address words and can access directly up to 2 M bytes of 
memory. The 8-bit microprocessors can accomplish a similar feat by a bank-switching arrangement . 
The Institute of Electronic and Electrical Engineers (IEEE) is adopting an S- 100 standard, which 
should eliminate signal and timing problems and encourage sophisticated 1 6-bit systems. 

The S-100 bus has a lot of other goodies such as vectored interrupt, direct memory access (DMA), 
and master/slave capabilities, which are not possible on the limited bus structures of machines such 
as the TRS-80, PET, APPLE, etc . 

At least 3 new S-100 mainframes have been introduced so far this year. These newer boxes are 
capable of operating at speeds up to 10 M Hz, hav� larger power supplies and other features. 

Those who wish to have a machine capable of getting the maximum benefits of microprocessors 
must go the S- 100 route. The S-100 bus will thus continue to dominate the serious personal 
computing area for many years to come. 

NEW IMAGE SENSOR USES PHOTODIODE ARRAY: An integrated circuit consisting of a 64 by 64 
array of 4096 photodiodes with associated registers and accessing circuitry has been developed for 
video camera use. The manufacturer, Integrated Photomatrix Inc, Mountainside NJ, claims that it 
can produce video-quality gray scale images with illumination as low as 60 foot candles. This is 5 to 
8 times more sensitive than previous devices. However, the most important feature is that it lends 
itself to computer processing. 

RANDOM NEWS: Atari has received FCC approval for their model 400 and 800 personal computers. 
This will probably make the FCC less willing to grant the Texas Instruments request for changes in 
the rules, as the FCC finds that other companies are able to pass current requirements . . .  Radio 
Shack will open 100 Computer Sales Departments in 100 existing stores, in addition to the 50 Radio 
Shack Computer Centers already in operation . . .  Two pioneer personal computer companies have 
shut their doors and are out of business. They are Processor Technology Company and Xitan Inc 
(formerly TDL) . Their closings are attributed to poor business management, not lack of business. 

RANDOM RUMORS: Shugart is about to announce an 8 inch Winchester disk drive for under $1000. 
Rumor is that it will be called the Model SA- 1000 and will store 5 M bytes . In original equipment 
manufacturer (OEM) quantities it may sell for as little as $750 . . .  5 ':1.!  inch Winchester-type drives 
are being investigated by several manufacturers . . .  Digital Equipment Corporation's Computer 
Stores are proving to be a real success. Four stores are already in operation and 6 more are planned 
to be opened by the year's end. The stores will sell computers in the $12,000 to $18,000 range with 
supplies and accessories aimed at small business users . . .  A record 78, 843 people attended the 
National Computer Conference (NCC) held in New York City this past June. This was 22, 000 more 
than last year, which also set a record . . .  Sinclair Radionics Ltd, London, England, has 
demonstrated a flat screen (3 inch) black and white television receiver, the size of a paperback 
book. They are now looking for financing for the production of the unit . This may be the forerun
ner of the pocket computer terminal. 

PERSONAL COMPUTER TIMESHARE NETWORK INAUGURATED: Telecomputing Corporation of 
America, McLean Va, has started a Personal Computer Network which may be accessed by home 
users with terminals or personal computer systems. They have about 2000 programs and data bases 
on-line for immediate access. Included is the United Press International (UPI) daily news file, airline 
schedules and real estate listings. Called "The Source", the service will be available in 200 US cities 
at $2 . 75 per hour from 6 PM to 7 AM, weekends and holidays. The rate during normal working 
hours will be higher. 

October 1979 © BYTE Publications Inc 107 



DYNAMIC MEMORY AND THE "SOFT ERROR": As programmable memory size increases and 
memory cell size decreases, users are discovering that programmable memory can have soft errors 
as well as hard errors. A hard error is when a bit or bits in a given memory location is stuck high or 
low. This kind of error is easily found with a memory test and always has the same effect on the 
processor. · 

The introduction of very large-scale integration (VLSI) dynamic-memories with very small cell size 
has introduced soft errors which cause varying symptoms in the running of a program. A soft error is 
defined as a random, nonrecurring, bit change. The occurrence of soft errors appears to be on the 
increase and standard memory tests do not appear to help in diagnosing the problem. 

The integrated circuit (IC) industry is becoming very concerned with the growing problem. 
Several integrated circuit makers have intensive research going on to discover the sources of the 
problem. The chief cause appears to be alpha particle radiation produced by the radioactive trace 
elements in the metal lids which hermetically seal the integrated circuit cavity. Several measures are 
being adopted by integrated circuit makers including package redesign, processing changes, and 
recommending that users employ error correction schemes in their memory boards to cope with the 
problem. 

LEAVE THE DRIVING TO THE MICROCOMPUTER: Several automobile makers have research and 
development programs aimed at developing computer controlled cars. An example is the LISA 
system now under development by Volkswagen . A- small console will be located on the car's dash
board. It will have a small keyboard, graphics and alphanumeric display controlled by a micro
processor. The driver will key in the code for the town he or she wishes to go to. Then as the car 
passes over sensor cables imbedded in the road, LISA's microcomputer transmits the car's destina
tion to a master computer and receives instructions on the fastest and least congested route. LISA , 
then displays a map showing the driver where to turn. LISA can be extended to control the car's 
speed from the information received from the master computer and an on-board radar system. Pretty 
soon, you will get into your car, buckle your seat belt, turn on the ignition and "leave the driving to 
LISA . "  

16-BIT MICROPROCESSORS T O  DOMINATE THE 1980s: Most industry experts feel that the 
dominant microprocessor in personal computing and small business applications will be the 16-bit 
processor. They feel that prices will drop sharply, substantially reducing the price difference 
between 8-bit and 1 6-bit microcomputer systems . 8-bit microprocessors are expected to remain 
strong into the early 1980s because of the strong software base and significantly lower cost. 
However, the situation is expected to change by the mid-1980s with the 16-bit processor becoming 
dominant. 

1980 should see at least a dozen 8086 and 28000 processor and memory cards for the S-100 bus . 
The Motorola 68000 16-bit entry should make its appearance in personal computing systems by late 
1980. It is interesting to note that Motorola in designing their new miCrocomputer development 
system are introducing a new Polybus which is upgradable to 32-bit service. 

NONIMPACT PRINTERS IMPROVING: Considerable research is being devoted to the improvement 
of nonimpact printers . These efforts should bear fruit within the next 5 years, and will probably 
result in higher print quality, increased printing speed and greater capabilities. It is expected that 
quality will improve to produce type quality equal to Selectric and Diablo type printers . Speed will 
increase dramatically: 12,000 lines per minute will be common. Further, the printers will have 
multifont and graphics capabilities. Hence, they will simultaneously print the forms and the data, 
and put in signatures as well. Also, they will be capable of producing half-tone graphics and some 
even capable 'of; multicolor printing. 

LASER DISK MEMORY SYSTEMS IN DEVELOPMENT: At least 3 companies, Sperry Univac, Nippon 
Electric Co Ltd and Phillips Research Laboratories, are known to be working on laser disk-type data 
storage systems. Referred to as optical disks, they employ diode-laser recording systems which can 
record alphanumeric and image data on tellurium coated disks . They will be capable of substantially 
greater bit density than present magnetic disks. 

PASCAL BEING PUSHED: More and more computer manufacturers are jumping on the Pascal 
bandwagon. Recently, Digital Equipment Corporation, Data General and Texas Instruments 
introduced packages for their mini and microcomputer systems. Pascal packages have also been 

. introduced for CPM, North Star, Radio Shack TRS-80 and Apple computers. 

Sol Libes 
-ACGNJ 
1776 Raritan Rd 
Scotch Plains NJ 07076 
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* Our prices are too low to advertise. Please cal l  or write. 

We now carry a ful l l ine of 
Alpha-Micro Products 

Okidata SL 1 2 5 . . . $1 595.00 
Qume Sprint 5/4S 44 Column Printer 

RO . · Livermore Accoustic 
Persci 277 Dble Coupler . . . .  

Density . Javel i n  9 '' Monitor 
lmsai PCS 80/ 1 5  . 
Anadex DP 8000 1:- w ·Centron ics. 

Printer . . . . . . .  995.00 Micro Pri nte r . . . 

We have a fu l l  staff of Pro g rammers and Computer 
Consu ltants to des ign ,  conf igure and del iver a Turnkey 
Computer System to meet your speci f ic  requ i rements. 

SYNCHRO-SOUND ENTER PRISES, I N C. 

P H O N E  ORD ERS, CALL: 
NEW YORK - 21 2/468-7067 

LOS ANGELES - 21 3/628-1 
CHICAGO - 31 2/641-3010 
DALLAS - 21 4/742-6090 

The Computer People 
1 93-25 Jamaica Aven-ue, Jamaica, New York 1 1 423 
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Finally, a computer 
breakthrough that really is a 

breakthrough! 

THE SOURCE is here . . .  
the first time-sharing information system 

devised for home and small business 
computing! 

Now, for the first time in history, you can link your 
personal computer to a vast, powerful information sys
tem that extends to hundreds of major U.S. cities and 
puts you in control of more than 2,000 different informa
tion resources and programs-for }1iSt pennies a minute! 

Pioneered by the Telecomputing Corporation of Amer
ica, this breakthrough is called THE SOURCE Informa
tion Utility, and it is revolutionizing the world of 
personal computing! 

Large system capability from the hardware 
you're using now! 

Any personal computer with a modem can be hooked 
up to THE SOURCE quickly and easily. Just dial a local 
phone number and key in your private password, and 
you'll have the large system capability you've always 
wanted at a fraction of the usual cost! 

THE SOURCE is yours for as little as $2.75 an 
hour (4.6¢ a minute) -No CPU charges ! 

You can access the wealth of information resources 
and programs in THE SOURCE for an hourly charge of 
just $2.75 during non-prime hours *,  plus a one-time 
hookup fee of $100.00. TCA also provides intelligent ter
minal software for an additional $25.00. Your connect 
time will be automatically recorded by THE SOURCE in 
one-minute increments and billed to the major credit 
card account of your choice. 

Thousands of new capabilities at your 
fingertips !  

Whether you use your personal computer for business, 
entertainment, education or just plain fun, THE 
SOURCE will broaden your horizons in any category 
with thousands of informative, easy-to-use application 
programs and special system features to benefit every 
member of your family. 

Here's just a quick look at some of the far-reaching 
capabilities you'll command from your home or office 
with THE SOURCE! 

Electronic Mail 

You can send point-to-point or multi-point electronic 
messages all over the country with THE SOURCE. Just 
think, now you can exchange software electronically, 
without regard for the lack of cassette and diskette 
standards. On the job, you can receive and send impor
tant messages instantly, handle information at your con
venience, cut down on interruptions and save the time 
and money of long distance phone calls or letters. THE 
SOURCE's exclusive Datapost service lets you send hard 
copies of your messages for just pennies apiece-with 
overnight delivery. 

Chatting 

Use THE SOURCE to "chat" electronically with 
friends or business associates in a real time interactive 

* Non-prime hours are 6 p.m. to 7 a.m. (local time) Monday through Friday, and all day Saturday, Sunday and holidays. Non-prime 
connect time is $2.75 an hour. The prime time usage charge is $15.00 an hour. There is a minimum monthly charge of $5.00 and disk 
storage charges are calculated at .033 cents/2,048 character block/day. 
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mode. And you can chat with other SOURCE users all 
over the country for considerably less than· the cost of a 
long-distance phone call. 

Easy To Use 

You and THE SOURCE will easily understand each 
other because all programs and data bases are organized 
under a unique "key word" indexing system that gives 
you exactly the information you need in seconds. 

Write your own programs . . .  

You get all the advantages of timesharing, including 
complete programming capability in such languages as 
extended BASIC, FORTRAN IV, PASCAL, Assembly 
and many more. And you'll have at your command THE 
SOURCE's powerful text editor and cross assemblers for 
all popular micro-processors. 

. . .  Or choose from over 2,000 existing data bases 
and application packages!  

THE SOURCE gives you instant access to an almost 
unlimited variety of data base information resources and 
programs that you and your family can use to live bet
ter, work better, study better and have more fun. You 
can turn to THE SOURCE for: 

• News, sports, weather, financials and features from 
United Press International's worldwide news service. 

• Maj or stock exchange information, including stock 
market averages, closing statistics, news, quotations 
and summaries, plus trends and extensive historical 
data on the market activity of 3400 publicly traded 
stocks. 

• A library of educational courses and reviews from 
kindergarten to post-grad level, including the Dart
mouth College educational library. 

• New York Times Consumer Data Bank, an extract 
service of over 5,000 topical items appearing in major 
publications-a powerful and prestigious information 
and research tool! 

• Entertainment and hobbies, including theatre and 
restaurant guides, movie and book reviews,· concert 
and ticket information, and tips on dozens of hobbies 

from auto repair to gourmet cooking, plus daily horo
scope and biorhythm reports and scores of electronic 
games for all age levels and interests. 

• Financial information, including a complete income 
tax guide, home financial planning, investment assist
ance, a national real estate buying and selling service, 
and much more! 

• Business help, including a complete set of basic busi
ness accounting packages, a proven business data base 
management system, and hundreds of parameter
driven application packages for users in scientific, 
engineering, government and education fields. 

• Personal and business travel planning, including 
airline schedules, reservation and ticket confirmations, 
plus hotel/motel and car rental reservations. 

Available now in 250 major U.S. cities and 
growing! 

When you subscribe to THE SOURCE, you get more 
than power, you get reach! THE SOURCE is now availa
ble in over 250 major U.S. cities and the network is 
growing! 

Hook up to THE SOURCE now ! 

For a one-time hookup fee of just $100.00, you will get 
a complete SOURCE Users Guide, a personal TCA iden
tification number and a private password that will 
deliver the vast information power of THE SOURCE 
Information Utility to your personal computer. 

Don't wait another day to discover the awesome capa
bilities of THE SOURCE! Complete the order form 
below now, indicating the credit card account to which 
you would like the service billed. MAIL IT TODAY TO: 

.r"r.A. Telecomputing Corporation of America 
1616 Anderson Road 
McLean, Virginia 22102 

Give your personal computer the large system 
information power and communications reach 
of THE SOURCE- Send this coupon today! 

© 1979 Telecomputing Corporation of America 

���T�==.��,� - �it-=�•�l�o=)· - ·•1 I 1616 Anderson Road, McLean, Virginia 22102 0 VISA 0 MASTER CHARGE 0 AMERI CAN 

Yes !  Give my personal computer the power of THE 
EX PRESS 

I SOURCE Information Utility! Please send me my Account # :  Exp.Date: I personal TCA identification number, private password 
and complete User's Guide. I understand that my Name ________________ _ 

I monthly connect charges ($2.75/hr. for non-prime use, 
Address I $15/hr. for prime time use) will be billed to the 

account I have indicated. I also understand that City _________________ _ 

I I am subject to a $5.00 minimum monthly charge. 
State Zip Code I Check one: 

I 0 Please charge the account indicated in the Signature Date I amount of $100 for hookup to THE SOURCE 
Information Utility. 

I 0 Please cha'rge the account indicated in the I amount of $125, which includes hookup to THE 

I SOURCE Information Utility and TCA's I intelligent terminal software package. My system 
configuration is: 

I Manufacturer: ,.,r.A. Information Utility I Model # and Description _________ _ 

The information innovation you've been waiting for! 

I Specific Configuration I B/0 

- - - - - - - - - - - - - - - - - - ·  
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"onCmn.putingTM 
really makes 
personal 
computers 
easy to 
under
stand!' 

Written in non-technical language, 
onCom.puting™ contains articles on the 
capabilities of microcomputers, getting 
started, latest reviews of personal com
puters, where to purchase and how to use 
your computer. 
Anyone can learn the ftmda
mentals of using a computer. 
onComputing readers receive 
practical advioo and helpful hints 
on how to get the most out of a 
personal computer, explanations 
of computer terminology, and, 
periodicaJIY, an updated list of 
active computer clubs. 

Benefit from the experience of 
other computer enthusiasts. 
Articles in onComputing are 
written by well known authors 
as well as competent amateurs. 
They share their ideas on how to 
use the computer as a tool for 
business, education, home enter
tainment, laboratory work and 
other applications. 

Computer experts edit onCom
puting for the new user, not the 
computer professional. The 
editors combine their esoteric 
knowledge of computer science 
and equipment to produce con
cise, non-technical material 
which can be readily understood 
by anyone interested in using a 
computer-for ftm or profit. 

onComputing, Inc. 
70 Main St., Peterborough, NH 03458 

Start your subscription today. 

EVERY THREE MONTHS onComputing will bring 
the latest develop
ments in the field of 
personal computing: 
use, applicaQons, books, 
selecQon-all in an 
easy-to-read style. 

© onComputing, Inc. 1979 
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, - - - - - - - - - - - - - - - - - - - - - - - - , 
I onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 I 1 REGULAR subscription rate: I 
I 0 U.S. 1 yr. ( 4 issues) @ $8.50 0 Canada & Mexico, 1 yr. ( 4 issues) @ $10.00 I FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) I 0 Europe (and all other countries, except above) , 1 yr.@ $12.00-surface delivery. I 
I 0 Start my subscription with current issue. 0 Start with Vol. 1 No. 1 I 
I 0 Bill Visa 0 Bill Master Charge 0 Bill me (North America only) I 
I Card Nwnber Expiration I 
I Signature Name (please print) I 
I Street/ApartmentNwnber I : City State/Province/Country Code : 
L - - - - - - - - - - - - - - - - - - - - - - �� �  



The TRS-80 Speaks 
Using BASIC to Drive 

a Speech Synthesizer 

The rapidly increasing family of 
Radio Shack TRS-80 computer peri
pherals has recently acquired a voice 
synthesizer module. Any application 
of this computer system which in
volves human interaction can be im
proved with the addition of computer 
voice response. Voice can be used as a 
supplement to the video display or 
printer (by repeating what has been 
printed) or used alone when it is 
undesirable to print (such as for inter
mittent feedback while printing a 
long task) .  A few of the applications 
of the verbal peripheral are games, 
clocks, verbal prompting, alarm 
systems, doorbells, computer-aided 
instruction, and a blind user's ter
minal. The intent of this article is to 
present an overview of the voice syn
thesizer as a TRS-80 peripheral and to 
demonstrate the ease with which 
TRS-80 applications software can be 
modified to include the voice unit .  

Based on electronic phoneme syn
thesis, the voice response system syn
thesizer is capable of producing vir
tually any English language word and 
subsets of many foreign languages. 
Word production is achieved by se
quencing the units of sound produced 
by the synthesizer, referred to as 
phonemes. The synthesizer, deve
loped and manufactured by the 
Votrax Division of Federal Screw 
Works, produces 62 electronic 
phonemes . Procedures for sequencing 
phonemes are discussed in the 
phonetic programming section. 

Tim Gargagliano 
Kathryn Fons 

24121 Mound Rd 
Warren MI 48091 

The advantage of phoneme syn
thesis over other forms of speech pro
duction is its low data storage re
quirement .  The average data transfer 
rate is 100 bps . Another advantage 
resulting from this low data rate is the 
negligible processor overhead asso
ciated with control of the synthesizer. 
This allows the computer to execute 
other tasks while it is generating 
speech. From a memory requirement 
standpoint, there are not any cumber
some software drivers or data tables . 

Photo 1 :  Radio Shack TRS-80 computer 
system with the voice synthesizer module 
sitting on top of the video monitor. 

Users of the TRS-80 Level I BASIC 
will be happy to learn that the voice 
synthesizer will interface with it, 
without any hardware modifications. 
This is possible by use of a special 
PRINT statement as an output com
mand . (Level I BASIC does not have 
output commands to any device ex
cept the video display and cassette 
tape drive . )  Level II and Disk BASIC 
users may also use POKE commands 
to drive the synthesizer. 

Device Description 
The TRS-80 voice synthesizer is 

packaged in a silver-gray cabinet with 
a black front grill, slightly resembling 
a speaker enclosure. There is a 
volume control and device select indi
cator on the front panel next to a 
speaker. A ribbon cable emerges from 
the back of the cabinet, and connects 
directly to the TRS-80 microcom
puter keyboard module, or to the 
screen printer port on the expansion 
interface. Its length is sufficient to 
allow the cabinet to be placed on top 
of the TRS-80 video display unit.  

Phonetic Programming 
Phonetic programming is the 

operation performed to construct 

About the Authors 
Tim Gargagliano and Kathryn Fans are 
employees of the Federal Screw Works, and 
work in the research and development 
laboratory. 
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Appointment Log 
Payroll 
Mail List I 
Mail List I I  

$9.95 
Disk $59.95 
Disk $19.95 
Disk $99.95 

Small Business Bookkeeping 
w/ journa: $22.00 

$15.00 w/o journal 

Small Business Bookkeeping For Disk 
w/journal $31.95 

$24.95 w / o  journal 

Inventory S 
Electric Pencil 
Accounts Receivable I I  
Inventory System 2.3 
Periodical Cross Ref. 
8080-Z80 Conversion 
Basic Statistics 
ST80 Smart Terminal 
ST80D 
Newdos 3.0 
Newdos + 3.0 
Slalom 
Air Raid 
All Star Baseball 
Batter Up 
X-Wing Fighter I I  
Ten Pin 
Taipan 
Balloon Race 

Tape - $24.95 Disk $39.95 
Disk$150.00 
Disk $79.95 

32K 2-disk $79.95 
Tape $14.95 Disk $19.95 

$15.00 
$20.00 
$49.95 

Disk $79.95 
$49.95 
$99.95 

$7.95 
$14.95 

$7.95 
$5.95 
$9.95 
$7.95 
$9.95 
$9.95 

Adventures: By Scott Adams 
Land Adventure Pirate's Cove 

Voodoo Castle M ission I mpossible 
The Count 
Any two on Disk. 32K 

Any t h ree. on Disk, 32K 

On tape Level II 16K 
$24.95 
$39.95 
$14 95 

SoftS ide is for p ioneers those 
hardly sou l s  who have adopted a 
TRS-80, i n stal led it i n  the i r  l i v i ng
room or office, and un leashed the ir  
imag inat ions .  

SoftS ide he lps you d i scover the 
endless variety of tasks your  new 
friend w i l l  do for you ,  as you bu i ld a 
un ique partnersh ip  of human being  
and mach ine .  

We pub l i sh  software for  the 
partners . Every month we pub l i sh  
games, household  appl i cation pro
grams, educat ional aids, bus iness 
programs .  We help you rea l i ze your 
ex pectat i o n s ,  f an tas i e s ,  and  
dreams . 

SoftSide means Software! 

.. E. TRS·80 I J .Software EKchangc 
O u r  New Watts Line # is 

1-800-258-1790 

DEALER I N Q U I R I ES I NVITED 
For more 

·
i n formatio n ,  please call o u r  

Customer Service Department at: 

1-603-673-5144 

1 7  Briar Cliff Drive 

114 BYTE October 1979 

Milford, NH 03055 

WANTE D  
U S E D  TRS-80 E Q U I PM E NT !  

W e  B u y  And Sel l  Used E q uipment 

Sample Prices 
U N I T  B U Y  S E L L  
4K Level I 275 375 
16K Level l I 500 650 PK Interface 175 240 
#1 1 6Jf Disk Drive 300 399 

CALL OR WRITE FOR DETAI LS ! 

NEW! ALL TRS-80 EQUIPMENT, 10% OFF! 
Factory sealed, with a Radio Shack sales slip and 
warranty! 16K Level l I - $764.00, 16K Interface 
$403.00 (plus shipping). 

Call Or Write For A Complete Price List. 

"NOW AN AUTHORIZED EXIDY DEALER" 

Step up the the amazing Exidy Sorcerer. Features 
high-resolution graphics, 64 x 30 character video, 
monitor and fast floating point BASIC in  ROM, 
user-definable character s e t ,  and the bes t 
keyboard of any micro. Sorcerer power can be 
yours for $995 [8K RAM ] ,  $1145 [1 6K], and $150 
per 16K additional. A wide range of system and 
application software is also available. 

0 Journey To The Center Of The Earth $7.95 
Dog Star Adventure $9.95 
Amazin' Mazes $7 95 

Kamikaze 
Space B a t t l e s  Ta p e- $ 1 4 . 9 5 ;  
E0 9ctronics Assistant 
3-D Tic Tac Toe 
Star Tre4t 1 1 1 .3 
End Zone 
Cribbage 
' Round the Horn 

Ham Radio 

$7.95 
D i s k  - $1 9.95 

$9.95 
$7.95 

$14.95 
$7.95 
$7.95 
$9.95 

Special Disk-enhanced version, 32K $24.95 
$9.95 

$14.95 Educator Assistant 
Typing Tutor 

Tape -

Personal Finance 
Advanced Personal Finance 
KVP Extender Tape - $ 2 4 . 9 5 ;  
Level I l l  Basic 

MMSFORTH 
Cassette version, Level I I ,  1 6 K  
Disk version, Level I I ,  16K 
M icroForth primer 

TRS-80 Fortran 
TRS-80 Macro Assembler 
Concentration 
Safari 
Pork Barrel 
Backgammon 
Chess Companion 
Sargon Chess 
Mastermind 1 1 .2 
RPN Calculator 
Home Financial Management 
Secrets Of The Tarot 

$19.95 
$9.95 

Disk $24.95 
D i s k  $29.95 

$49.95 

$39.95 
$49.95 
$1 5.00 

$99.00 
Disk $99.00 

$7.95 
$7.95 
$9.95 
$7.95 
$7.95 

$19.95 
$7.95 
$9.95 
$9.95 
$9.95 

Appfe gee�� 
A bi-monthly magazine for the ! I f  you ' re an Apple I I  p ioneer, i� 

serious programmer who wants to � you 've been long ing  for a software . 
now HOW h i s  computer works and pub l i cation and hop ing someone� 

WHY. PROC/80 emphas izes tech- wou ld get around to i t .  
n ique rather than canned programs .  � We have. Apple Seed i s  to the 
The subjects i ncl ude mach ine lan- � Apple I I  what SoftS ide i s  to the� 
guage, construction projects and � TRS-80. And i t ' s  brand new. The 

j ust for the advanced computer August or September. Apple I I  
spec ia l ized appl i cations software, not fi rst i ssue w i l l  rol l  off the press i n  J hobby ist ,  but for the computerph i l e  � enthus iasts w i l l  eat up th i s  special 

lliii�
iii

h

iii
a�
iii

h
iii
i

iii
�
iii

a

iii

n

iii

ts

=iii

th

iii

e

=:

m

:

o

:

s

:

t 

=

f

iii

ro

iii

m

=iii

h

iii

i siiill t;;;�o
::��(� 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SOFT SIDE 
D 1 Year - 1 2  i ssues 

PROG /80 
D 1 Year - 6 i ssues 

APPlE SEED 
D 1 Year - 1 2 i ssues 

$ 18 .00 

$1 5 . 00 

$ 1 5 . 00 

PO Box 68 M ilford , N H  03055 

0 USA f i rst class $25.00 - 1 yr.  
0 APO/ OVERSEAS su rface $25 - 1 yr.  

0 CANADA/ M EX I CO $25 - 1 yr. 
0 OVERSEAS airmail  $30 - 1 yr.  

I I I I I I I I I I I I I 
E x p .  Date ______ lnterbank # [M/C only] ________ _ 

S ignature ---------------------------
Name __________________________ _ 

Address ___________________________ _ 

City ---------- State _____ Zip ------------
Telephone orders accepted for Master Charge or VISA accounts. Call Monday through 

Friday, 9:30 to 5:30 EST at 603-673-5144 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . • •  
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VOTRAX 

F'A:1 :t: 
I 2  
I 
I J: 
00 
OO�t 
'T' 
u 
I U  
A2 

ASC I I  

# 
$ 

( 
) 

:t: 
t-JI3 + 
A�·� 
0 DEC.  
E 
EF.: , .. ·' 

F'A0 :t: 0 
A�·J:l :1 
A�·�2 2 
E H :1  J: 
E H 2  4 
EHJ: 5 
UH:1 6 
UH2 7 
UHJ: 8 
AE:1 9 
AE 
AH:1 
T H'•,•' <_ 
T H  = 

SH )· 
�.,J I I'mo�.-� ? 

DECIMAL 

3:2 
]:]: 
JA 
]:5 
]: 6  
3: 7  
]::::: 
J:9 
4 (1 
4:1 
4.-. .:::. 
4J: 
44 
45 
46 
47 
4 E: 
4 9  
5 1-Z1 
5:1 
52 
5 3  
5 4  
55 
5 6  
5 7  
C"Co ._1-.:.:;• 
59 
6(1 
6:1 
62 
6 3  

VOTRAX ASCI I  DECIMAL 

A:1 (!' 64 
AH2 A 6 5  
E: E: 6 6  
C H  c 6 7  
[:o [:o 6E: 
E :1  E 69 
F F 7 �] 
13 13 7 :1  
H H 72 
I :1  I 73: 
._T ._T 74 
f:·

· 
f( ..., = .. ·-· 

L L 76 
t·1 t·1 77 
N N 7E: 
0:1 0 7 9  
F' F' :,:::(1 
DT G! :::: :1 
F.: F.' ::::2 
s s ::;:]: 
T T ::::4 
U:1 u B5 
'•

,
•' '•,•' ::::6 

�·� �·� ::::7 
Z H  ::-:: ·=··=· ·-·

·-· 'T'j_ 'T' ::::9 
z z 9(1 
0 2  [ 9 :1  
0 ..... 92 
AH ] 9 J: 
A 9 4  
N U L L  95 

Table 1:  Relationship between Votrax phoneme symbols and ASCII characters used by 
the TRS-80. The decimal value of the ASCII character is also shown. The ASCII 
character is placed in the output window, and the synthesizer produces the corres
ponding sound. The synthesizer must use special phoneme characters to represent its 
sounds because standard alphabet characters often have several different pronuncia
tions assigned to them. 

words and phrases from the consti
tuent sounds of a particular human 
language. These constituent sounds 
are called phonemes. The machine 
need produce only a subset of possi
ble human sounds to be intelligible. 
Comparison of the phoneme subsets 
of various languages shows that there 
is a large intersection of phonemes be
tween them. This means that given 
the phoneme subset of a particular 
language, several other languages can 
be produced from the same subset 
with a high degree of accuracy. 

The TRS-80 voice synthesizer is an 
English language phoneme syn
thesizer. Table 1 lists all of the 
phonemes produced by the Votrax 
ph oneme s y m b o l s ,  w i th t h e  
associated ASCII character and 
decimal code. The ASCII character, 
hereafter referred to as the phoneme 
character,  is used in B A S I C  
statements t o  select phonemes. The 
Votrax phoneme symbol is a 

mnemonic descriptor, for it spells the 
sound associated with that phoneme. 

There are 62 phonemes from which 
to select.  Several vowel phonemes 
have multiple listings, such as UH1, 
UH2, UH3. These are different dura
tions of the "uh" sound. The larger 
the digit, the shorter the duration of 
the sound. The range of phoneme 
duration is 50 to 200 ms. The long 
duration version of a vowel phoneme 
(eg : EH1) is used in a word with only 
1 vowel, or in the syllable of a word 
that is accented or stressed (eg : yes, 
better) . Shorter duration versions of 
the vowel (eg : EH2, EH3) are used in 
unstressed syllables (eg: seven) .  

The phonemes listed in  table 1 have 
been broken down into general 
groupings which are shown in table 2 .  
In  a physical sense, voiced phonemes 
can be thought of as those having 
pitch and amplitude resulting from 
vocal cord vibrations (such as are 
produced by humming). Unvoiced 
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By Netronlcs 

ASCIIIBAUDOT, 
STAND ALONE 

C t COMPLETE ompu er FOR ONLY . . .  

Terminal $14995 
The Netronics ASCll/BAUDOT Computer Terminal Kit is a 

microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It  allows the use of 
either a 64.or 32 character by 1 6 line professional display for
mat with selectable baud rate, RS232·C or 20 rna. our put, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCll upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex
plorer/85 and ELF producrs by Netronics. 

The Computer Terminal requires no 1/0 mapping and 
includes I k of memory, character genera lOr, 2 key rollover, 
processor controlled cursor conrrol, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing-fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate i n  reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 
The heart of the Netronics Computer Terminal is the micro

processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
Serial data which is then formatted to either RS232-C or 20 rna. 
current loop output, which can be connected to the serial 110 
on your computer or other interface, i .e.,  Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV se't '(using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: /.5 PIP into 75 ohm (EIA RS-/ 70) • Baud Rate: 
110 and 300 ASCII • Outputs: RS232-C or 20 ma. current loop 
• ASCII Characle� Set: 128 printable characters-

«JTGE8\�vvii+teQo,t,02!+tlSI++++ 
! ·�' ()t+,- , 10123456789: ;<=>1 

lfiCDEFGil�[\]" 
' abcdef9hiJklftnOP\r�tuvwx�<:� 

BAUDOT Character Sei: A B C  DE F G  HI J K L M N O P Q  
R S T U V W X Y Z · ? : ' J $ # () . , 9 0 1 4 ! 5 7 ; 2 1 6 8 •  
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
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are provided/or absolute and relative X- Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper 
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(or voiceless) phonemes are those 
without vocal cord vibrations, where 
pitch might not be detected . These 
phonemes are perceived as hissing. 

All phonemes except the stop 
plosives produce their sound shortly 
after being selected. Vocal parameters 
at phoneme boundaries do not 
change abruptly, but smoothly from 
one set of values to the next.  The 
exception to this is the stop plosives, 
which do not make any sound until 
the phoneme following it begins. 
When a stop plosive is selected, vocal 
parameters are adjusted for silence 
until the beginning of the next 
phoneme. At this time, the stop 
plosive . phoneme explodes into the 
following phoneme. An example of 
this is the word kick. The phoneme 
sequence for this word is PAl, K, 12, 
K, PAl.  The timing of these sounds is 
graphically depicted in figure 1 .  

Phoneme symbols, with typical 
examples of English words in which 
they might be used, are provided in 
table 3. The English letter combin
ation that the phoneme replaces has 
been underlined . In addition, table 4 
shows phoneme sequences to produce 

Voiced U nvoiced 

Consonants 8, D, G T, P, K, DT 

Group Name 

Stop Plosives 

Fricatives 

Vowels 

Z, ZH, V, THV, J *  

M, N ,  NG 

R,  L, W, Y,  ER 

A* , E, I , O, U  

AW, EH ,  UH ,  AH,  

AE,  00,  I U * ,  AY * ,  Y 1 * 

S, SH,  F, TH,  H, CH*  

Nasals 

Semivowels 

Table 2: Votrax phoneme groupings. The allophones (phoneme variations) marked 
with asterisks are phoneme variations which must be combined with another phoneme 
to complete the production of an English sound unit. 

P H O N E M E  PA l K 1 2  K PA l 
__________ J_ ________ �----------�--------�L----------.o T I ME 

S I L E N C E  I K S I L E N C E  --------------------�----------�----------L. ________ __., TI ME 
S I LE N C E  K I  S O U N D  

Figure 1 :  Progression of stop plosive sequence. The top line shows the phonemes 
selected during a given instant, and the bottom line shows the sound produced during 
that instant. 

Omikron transforms TRS-80* into a powerful business system. 
STANDARD DRIVES 8" Drives give you 5 
times the speed and 3 times the storage of 
your mini drives! Our system provides a 
standard Shugart interface so you can use 
either your 8" drives or ours. Omikron 
drives are enclosed in an attractive metal 
cabinet, and include a power supply. 

SOFTWARE CP/M* is the most popular 
operating system for microcomputers. But 
many high-level languages and advanced 
business programs cannot run with the 
special CP/M* designed exclusively for the 
TRS-80� The Omikron M A P P E R  with 
standard CP/M* allows you to expand your 
software capability to go beyond the few 
available TRS-80* compatible packages. 

TRS-80* with MAPPER 
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The MAPPER I and MAPPER II are plug
in modules. They don't require any circuit 
changes, are easy to install, and they don't 
interfere with the normal operation of your 
TRS -80� All your original software, includ
ing Level III BASIC will still run properly. 
Omikron products require 16K L II B ASIC 
and the TRS-80* Expansion Interface. 

* * * 
MAPPER I is a memory management unit 
which adapts your TRS-80* to run stan
dard CP/M� Versions for both 5" and 8" 
drives are available. The package includes 
CP/M* software on 5" or 8" diskette, and 
documentation. 5" unit, $169. 8" unit, with 
adapter cable, $199. 

MAPPER II includes the MAPPER I pack
age plus a disk adapter module which 
allows both 5" and 8" drives to run on the 
same cable. Drive selection is under soft
ware control to permit easy file transfer 
between the drives. With cable, $249. 
CONVERSION -If you purchase MAP
PER I or II and plan to use only mini
drives, Omikron will transfer CP/M* files 
from 8" diskette to a 5�' This allows you to 
run software previously available to only 
8" drive owners. $25 per mini-diskette. 

DRIVE - 8" drive, $849. Additional drive, 
$695. WARRANTY- 1 year on boards; 
90 days on drives. VISA/MasterCharge 
accepted. Prepaid orders given top priority. 

*CP/M is a TM of Digital 
Research. TRS-80 is 

a TM of Tandy 
Corporation. 
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Computetland® 
Introducing the Personal Computing Shopping Centers 

A Storehouse of K nowledge 

Off-The-Shelf Software 

I n  the past few years , many f i n e  pe rso n a l  comp uters have been 
a va i l a b l e ,  but not m uch software to use w i t h  t h e m .  C o m p u ter land 
has now taken the l ead to make persona l  com p u t i n g  software 
ava i lab le  to everyone w i t h  Soft Spot™ , an exc l u s i ve ,  custom
designed , se l f-merchand i s i ng f i x t u re .  Y o u  can se lect off-the-shelf  
programs for  persona l  use i n  f i nance, t i me-budge t i n g ,  ed uca t i o n ,  
sop h i st i cated games,  stock portfo l i o  eva l u a t i o n  and m uch , m u ch 
m ore . 

Soft Spot™ w i l l  ass ist you i n  q u i c k ly se lect i n g  the educa t i on a l ,  
recreat iona l , a n d  p ractical  software y o u  wan t ,  sta r t i n g  a t  $7 .95 
from major suppl iers l i ke Apple C o m p u te r ,  I nc . ,  Persona l  Soft
ware, Program Des i g n ,  I nc . ,  C o m m odore,  Powersoft ,  Softape , a n d  
others.  S t o p  i n  today at Comp uter l a n d ' s  S o f t  S pot™ , and 
choose from a w ide va r iety o f  t h e  f i nest softwa re ava i l ab l e .  

M a i n  B r a i n™ i s  your  one-stop center for boo ks,  sel f-study co u rses 
and other ed ucat iona l  med ia on persona l  comp u t i n g .  Sel f-study 
cassettes, v ideo tape cou rses, " i n-person" lecture programs and 
more i s  ava i lab le  to you from we l l - k nown publ i shers such as 
Sybex,  Osborne a n d  Associ ates, a n d  Hayden.  

Main B ra i n  ™ h as sel f-se rvice i nstruct ions to ass ist you i n  choos i n g  
f r o m  a va riety o f  des i red m u l t i -m e d i a  prod ucts f r o m  " i ntroduc
tory" t h rough " h a nd s-on "  to " i n -depth "  levels. I t 's a l l  ava i lab le  
to you a t  Computerland's  M a i n  B ra i n™ ,  your  one-stop center 
for educational  med i a  on persona l co m p u t i ng.  

Available at al l  participating Computer land stores . . . . .  
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multisound units, referred to as diph
thongs. Again, the letters in the ex
ample word showing where the 
diphthong goes have been under
lined. To give examples of phonetic 
programming, some commonly used 
computer words have been listed in 
table 5. 

Basic Operation 
Output to the voice synthesizer is 

accomplished by executing a PRINT 
AT statement (or PRINT@ for Level 
II), coupled with the device select/ 
deselect character. Referring to figure 
2, an imaginary box enclosing the last 
32 positions of the video display is 
shown. This box defines a window 
through which printed characters are 
sent to the voice synthesizer. The 
sending of a character to the syn
thesizer happens when the window is 
open. If the window is closed, any 
character printed within cannot affect 
the synthesizer. Opening and closing 
the window is controlled by printing 
a "?" within the window. The "?" 

Software in firmware. 
ROMPLUS+ allows you to add up 
to 6 individually addressable ROM's 
or EPROM's to your Apple.* 
New Power. Keyboard Filter,'" 
a programmed 2K ROM adds 
over a dozen useful features 
to your Apple: 
• Upper /lower case letters plus 
printer output • Keyboard macros. 
Including BASIC and DOS commands. 
• Improved cursor control for editing. 
• Multiple user-defined character sets. 
• Colored or inverse colored letters. 
• Page switching. • Stop list and End list. 
• Copy one entire line at a time . . .  
and much more. 

printed inside the window is con
sidered a device select /  deselect 
character. 

As phoneme characters are printed 
into the open window, they are also 
shifted into a 32-stage first-in first-out 
(FIFO) buffer . This buffer is in the 
synthesizer interface and is address 
mapped into the last 32 locations of 
the video-display refresh memory. 
Phoneme characters in this buffer 
determine which sounds the syn
thesizer produces. Each phoneme 
duration is timed by the synthesizer. 
The next phoneme character is 
removed from the buffer at the end of 
each cycle. This continues until the 
buffer is emptied. The synthesizer 
will continue to process the last 
character entered in the buffer. This 
last character should be a pause (or 
silent) phoneme. This will prevent 
any sound phoneme from being pro
duced while the synthesizer is in an 
unused state . 

It is a good practice to set up the 
synthesizer output command in a 

Features: On board scratch-pad RAM. 
On-board control ROM handles programs 
longer than 2K, plus ROM select and 
memory allocations. Two TTL inputs for 
control or U/L "shift-key" operation. $169 
complete and tested. Including Keyboard 
Filter and full documentation. 
At your dealer. Now. 

I Mountain .Hardware, Inc. 
LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd . ,  Santa Cruz, CA 95060 (408) 429-8600 

"Apple is a trademark of Apple Computer Inc. 
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subroutine. This subroutine should 
contain the following sequence of 
operations : 

• Open the window (print a ' '? '' in 
the window) .  

• Print a " " (use space bar) in  the 
window to synchronize the synthe
sizer when it has been in an idle 
state (" " is a pause phoneme) .  

• Print phoneme characters in  the 
window in the sequence they will 
be voiced . 

Text continued on page 122 

Vot rax 
Phonet ic Symbol Key Word 

B _Qat - ru_Q 
D .d;:ld - raiQ_ 
G g_et - log_ 
T lip - pal - asked 
P pack - flap - ha£Py 
K .kil l  - kick-
DT buller 

Z £.ap - ha£.e - pan§. 
ZH plea�ure - a1;u re 
V yan - paye 
THV the - smooth - mother 
J *  job - 1azz - -

s 
SH 
F 

TH 
H 
CH* 

M 
N 
NG 

R 
L 
w 
y 

A *  
E 
I 
0 
u 

AE 
AW 
EH 
ER 
U H  
00 
I U *  
AY* 
Y 1  * 

§_OUp - a_§k - pa§_§ - .£ily 
sheep - fish - action 
lake - cu!f 12.b.one 
1hing - math 
Jloop - llave 
.Q,beese - mar.Qll - mat.Qh 

mat - dim 
no - son 
r i� - dr i!J.k - shi�le 

race - hard - hai r low - late-
-

�ake - al�ays - yyhen 
. �ard - ber� 

t§.me - p£)1 - m.9.ke 
b�f - b� - even 
plt - lri -
fQr - tQrn - bgld 
mgve - schQQI - Jgne 

dS!.d - pl£)d 
Cgl l - paw 
r�dy - l�g 
thlrd - heard - chJ.![n - OV!ll 
around - undone - friction 
lQ2k - P!!l- good 

-

Yill! - m11sic 
j§.de - m.9.de - cl£)m 
xou - m�sic 

Table 3:  List of Votrax phoneme symbols 
with examples of the occurrence of the 
corresponding sound in English words. 
The English letter combination the 
phoneme replaces is indicated. The 
allophones (see table 2) are marked with 
asterisks. 



The line your reputation should be on. 
When a computer supplier or retailer sells equipment, 

his reputation is on the line. 
And when the customer has to justify his investment 

decision, his reputation is on the line too. 
So, naturally, everybody's a lot better off on a reliable 

line. Like ours. 
With a name like Industrial Micro Systems, we 

wouldn't think of building anything short of industrial 
standards . . .  even our S-100 products. 
No short cuts or jumpers. 

All of our boards - CPU, memory and controllers -
are made from real fiberglass instead of a plastic 
substitute. And contacts are gold plated over a copper
ion barrier of nickel. 

Every disk enclosure features a heavy-gauge steel 
chassis, and a heavy duty power supply. Built to take it. 

Then come our complete systems. Aside from the 
disk drives, we manufacture every component that goes 
into them. Even the desk that goes around them. So 

we can vouch for rugged reliability inside and out. 
Two complete systems: 

Our new Series 5000 features a megabyte of storage 
on integral mini-floppies. And our Series 8000 is all 
business too. It can handle up to three megabytes on 
8-inch drives. A large library of software, growing daily, 
includes CP/M�' PASCAL, and FAMOS:�* 
Breaking the 64k barrier. 

Using Industrial Micro Systems 32k memory boards 
with Memory Management, our systems can handle 
up to 576k RAM internally. 
More in store. 

That's not the end of the line. It's growing all the time, 
along with our reputation for quality. Put your reputation 
on the line. Our line. 

For more details just call or write. Supplier/dealer 
inquiries welcomed. 

Industrial Micro Systems, 628 N. Eckhoff, Orange, 
CA 92668. (714) 633-0355. 

INDUSTRIAL MICRO SYSTEMS 
The. great unknown . 
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Table 5: Votrax phoneme and ASCII representations of common words in computer 

applications. The ASCII coding may be entered directly into programs for vocal 

W I N DOW I S  32 
LOCAT I O N S  
W I DE � 

�----------------, 

V I D E O  D I S PLAY S C R E E N  

Figure 2:  Location of the synthesizer out
put window on the video display screen. 
The voice synthesizer continually scans 
the area of memory corresponding to that 
region of the screen . When the vocal out
put is selected (by printing a question 
mark in the window), any character 
printed in the window is interpreted as a 
phoneme representation and is spoken. 

Symbo l 
Combinat ion  

A1 , AY 
Y 1 ,  I U ,  U 1  
AH 1 ,  12,  E 1  
U H 1 , AH2, E 1  
0 1 ,  U 1  
AH 1 ,  U 1  
AH2, U H 1 , U 1  
0 1 ,  U H 1 , E 1  
A2 ,  EH1  
E1 ,  1 1  

Key 
Words 

tg_me 
you - !,!nit  
cllmb - crlme 
whlte - njght 
bQQt - sh� 
cow - SQ!!nd 
mQ!!se - about 
toy - p�nt 
f�re - pear 
hli,re - beer 

output. 

BUFFER 

FULL 

RUN 

STOP 

READY 

SAVE 

HELLO 

TALK 

YES 

NO 

CANCEL 

ADD 

SUBTRACT 

MULTIPLY 

DIVIDE 

EQUALS 

ENTER 

ZERO 

ONE 

TWO 

B UH3 UH2 

B 8 7 

F OOI OOI 

F o/o % 

R UH3 UHI 

R 8 6 

s T AHI 

s T 

R EHI EH3 

R 3 

s s A l  

s s @ 
H EHI UH3 

H 3 8 

T AW2 L 
T 2 L 

Y l  EH2 EHI 
y 3 
N UH3 01 
N 8 0 

K AEI EH3 
K 9 5 

AEI AEI EH3 
9 9 5 

s UH2 B 
s 7 B 

M UH2 L 
M 7 L 

D I2 v 
D v 

E l  AY K 
E K 

EHI N T 
3 N T 

z AY I3 
z # 

w UH3 UH2 
w 8 7 

T IU IU 
T ( ( 

F ER (VOTRAX) 

F I (ASCII) 

L (VOTRAX) 
L (ASCI!) 

N N (VOTRAX) 

N N (ASCII) 

UH3 p (VOTRAX) 

8 p (ASCI!) 

D y (VOTRAX) 

D & (ASCI!) 

AY y v (VOTRAX) 

& v (ASCI!) 

L UH3 02 U l  (VOTRAX) 

L 8 I u (ASCI!) 

K (VOTRAX) 
K (ASCII) 

s s (VOTRAX) 

s s (ASCII) 

01 Ul (VOTRAXJ 

0 u (ASCI!) 

N s UH3 L (VOTRAX) 
N s 8 L (ASCII) 

D (VOTRAXJ 
D (ASCI!) 

PAO T R AEl AEI K PAO T (VOTRAX) 

0 T R 9 9 K 0 T (ASCII) 

T UH3 p L A H I  Y (VOTRAX) 
T 8 p L ; & (ASCII) 

AH2 AHI EH3 I3 AY D (VOTRAX) 
A ; 5 # D (ASCII) 

w 001 L z (VOTRAX) 
w o/o L z (ASCII 

ER (VOTRAX) 
/ (ASCII) 

R UH3 02 U I  (VOTRAX) 
R 8 I u (ASCI!) 

UH2 N N (VOTRAX) 
7 N N (ASCII) 

Ul Ul (VOTRAX) 
u u (ASCII) 

Table 4: Phoneme sequences to produce 
diphthongs, wherein 2 vowel sounds oc
cur adjacently, with no intervening conso
nant. The English letters replaced by the 
phoneme sequence are indicated. Table 5 continued on page 122 

A Chal lenge to Software Authors 
The M i croNET d iv is ion of CompuServe * is offer ing an i n novat ive, new concept of program m arke t i ng  and d i st r. ibut ion for per
sonal  computer software.  Because of t h i s  we a re cont i n u a l ly look ing to expand o u r  a l ready extens ive l i b ra ry of personal com
puter programs. Th is  i s  an  u n i q u e  opportu n i ty  for  authors of the  h ig hest q u a l i ty  programs o n ly. We wi l l  cons ider  h igh ly  
hu man-engi neered software w i th  a w ide range  of appeal t o  u sers, such as: 

• Educational Programs • Personal and Home Applications • Unique Small Business Programs • Data Bases • Enter
tainment • Hobby Applications 

I f  you t h i n k  your program q u a l i f i es,  send a brief descr ipt ion of the program - i nc lud ing  i ts opera t i ng  
env i ronment ,  specia l  features and benef i ts t o  the  u se r. I f  your  program appears t o  meet o u r  s tandards,  
we wi l l  contact  you w i th  deta i ls  of  o u r  l i cens ing  agreements .  

A re you good enough to qualify ? Personal Computing D ivision of CompuServe 

· See ad on page 5 1  
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We want you to 

Maxell has the best qual ity control record in  the 
industry. So we're certain to always g ive you the best Floppy 
Disks in the world. 

Some reasons why Maxell is so good. 
Every Maxell Floppy Disk is  guaranteed to be perfect. 

We tolerate no ifs, ands, buts, excuses, or dropouts. It 's that 
simple . . .  and that toug h .  

I n  fact w e  have developed innovative manufactu ring 
techniques that actually slow down certain processes, 
sacrificing speed to gain q ual ity And our unique binder 
system, developed by our own engineers, applies the 
magnetic oxide with amazing uniformity and surface 
smoothness. 

Ten out of ten: a perfect record. 
Of course, Maxell Floppy Disks conform to ISO and 

I BM specifications They also have been recommended by 
major OEMs, because Maxell works best with thei r hardware. 

Circle 212 on i n q u i ry card. 

always have 
a perfect 

record. 
Ours. 

So open a box, and know i n  advance that it holds ten 
perfect floppys. You're rig ht to not settle for anything less. 
Neither do we. 

Maxell offers the fu l l  range of Floppy Disks, from 
standard 8-inch to 5 Y4 - inch, plus Data Cassettes. 
Dealer inquiries invited. 

maxel l® 
DATA PRODUCTS 
The Quality Alternative 

Maxell Corporation of America. Data Products Group 
60 Oxford Drive, Moonachie, NJ 07074 Tel .  (201) 440-8020 
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Table 5 continued from page 120: 

THREE TH TH R E y (VOTRAX) 

R & (ASCII) 

FOUR F 0 1  0 1  R (VOTRAX) 

F 0 0 R (ASCII) 

FIVE F AH2 AH I 13 y v v (VOTRAX) 

F A N & v v (ASCII) 

SIX s I I  13 K PAO s (VOTRAX) 

s I H K 0 s (ASCII) 

SEVEN s EH3 EH2 v EH2 N N (VOTRAX) 

s 5 v 4 N N (ASCII) 

EIGHT A2 A2 AY y T (VOTRAX) 

) ) & T (ASCII) 

NINE N A H I  EH2 y N (VOTRAX) 

N & N (ASCII) 

TRS-80 T E I  E I  AHI UH3 R EHI s s PAO (VOTRAX) 

T E E 8 R 3 s s 0 (ASCII) 

AI AY y D Y l  (VOTRAX) 
'I• & D y (ASCII) 

VOICE v 0 1  UH3 EH3 y s s (VOTRAX) 

v 0 8 5 y s s (ASCII) 

SYNTHESIZER s I I  N TH UH3 s AHI y z ER (VOTRAX) 

s I N 8 s & z / (ASCII) 

COMPUTER K U H I  M p Y I  I U  U l  T ER (VOTRAX) 

K 6 M p y ( u T / (ASCII) 

SPEECH s p E l  y T CH (VOTRAX) 

s p E & T c (ASCII) 

PHONEMES F 02 02 N AY y M z (VOTRAX) 

F I I N & M z (ASCII) 

OPERATOR AHl p ER AI AY T ER (VOTRAX) 

p / •;. T / (ASCII) 

1000 P R I NT AT 9 9 2 , I I ? I I
; A$ ;

1 1  ? I I • ' 
10 10 PRI NT AT 9 9 2 , I I  I I . ' 
1020 RETURN 

1000 P R I NT@ 9 9 2 , I I ? II 
; A$ ; 

I I  ? I I • ' 
1 0 10 P R I NT@ 9 9 2 , I I  I I . ' 
1020 RETU RN 

Listing 1: Subroutines for synthesizer output in Radio Shack Level I (listing 1) and Level 
II (listing 1b) BASIC. Line 1000 opens the output window in the video display, sends a 
pause, sends the phoneme characters stored in A$, sends another pause, and closes the 
window. Line 1010 fills the window with 31 spaces to blank out the display. Line 1 020 
returns to the calling routine. 

1000 POKE 1 6 383 , 63 : POKE 16383 , 32 
10 10 FOR Y = 1 TO LEN ( A$ )  
1020 POKE 16383 , AS C ( MI D$ ( A$ , Y , 1 ) ) 
1030 NEXT Y 
1040 POKE 16383 , 32 : POKE 16383 , 6 3  
1050 RETURN 

POKE 1 6383 , 32 

Listing 2: Modified subroutine for synthesizer output for Level II BASIC only. Phoneme 
characters are taken out of A$ one at a time, and are POKEd into decimal location 
16383, the last location in the output window. This method of output does not disturb 
the cursor position, thereby saving overhead of restoring the cursor. 
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Text continued from page 118: 
• Repeat last s tep if multiple 

messages are desired. 
• Print a " " in the window (a pause 

for silence at the end of the 
message) .  

• Close the window (print a "?" in 
the window) .  

• Print spaces in  the window to 
blank out the characters in the 
video display that were sent to the 
synthesizer. 

An example of this sequence is shown 
in listing 1. A variation on this 
subroutine which Level II users might 
consider is shown in listing 2 .  

The phoneme character strings 
which form words when sent to the 
synthesizer may be stored in several 
ways. The simplest way is to store 
the phoneme strings in a BASIC 
string variable and then call the voice 
driver subroutine. An example is 
A$ = "TUD@Y": GOSUB 1000. This 
transmits the phoneme characters for 
the word "today."  DATA statements 
may be used to create a lookup table 
where the English spelling of a word 
is stored adjacent to the phoneme 
character string for that word. This 
would be useful, for example, in 
creating a name storage table for a 
game. A user could enter his or her 
name from the keyboard, and the 
computer could search the table for a 
name match and the associated 
phoneme characters needed to pro
nounce the name. It  is a funny sensa
tion to be verbally addressed, by 
name, by a computer. 

Summary 
Merely reading about how to string 

phonemes together on a TRS-80 voice 
synthesizer cannot begin to convey 
the excitement your friends will ex
perience when your computer talks to 
them . Applications of a voice 
response system are exciting and 
plentiful. Any TRS-80 computer can 
add this voice synthesizer unit  
without any hardware modification . 
Changing existing application soft
ware to include voice response re
quires inserting only a few lines of 
code. Applications of computers in 
the home will surely come to rely on 
voice response as one of the most im
portant output devices . • 



with simulations of many concepts, including 
• wave motion 
• flying objects 
• artificial intell igence 
• electronic circuits 
• and robot motion! 
SIMULATION is  a collection Of 

I I 

. I Jll�TII. \ \ . 
sG.OO 

LLLJ IJ[)[]��� 

v 
Simulatiol\ 

�KiaisllW. Liffick, Editor _) 
· Volume ! � 

the best a rticles from BYTE Magazine on this useful computer technique, 
plus exciting new materia l  on the subject. 

SIMULATION is the second volume in the Programming Techniques series 
on the a rt and science of computer programming from BYTE BOOKS. 
Editor Blaise w. Liffick's selection of material furnishes not only background 
information from which the personal computer user is able to write 
and maintain simulation programs, but also actual prog rams for 
simulating many situations. Theoretical and practical a pplications of 
this technique are explored in articles dealing with specific aspects 
of simulation. 

Learn how to find solutions to your problems through SIMULATION. 

ISBN 0-931 718-13-9 $ 6.00 
Buy this book at your favorite computer book-
store or order direct from BYTE BOOKS. � KJ I jll �M Add 6QG: per book for postage and handling K] ... �[)[)�� 

Circle 36 on inquiry card. 

"BOOKS OF aNTEREST TO COMPUTER PEOPLE" 

70 Main Street, Peterborough, N ew Hampshire 03458 
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Interfacing the 5-100 Bus 
With the Intel 8255 

David L Condra 
161-C Springdale Rd 
Carrollton GA 30117 

Upon entering the world of microcomputers, technical 
terms such as data bus transceiver, parallel port, PDBIN, 
and strobe can appear to be hopelessly confusing. Conse
quently, many people avoid hardware and concentrate 
their efforts on software, feeling that it is easier to under
stand. However, as with software, if a hardware project 
is broken down into manageable modules, it can be easi
ly designed and understood. This is particularly true with 
the new large-scale integration devices that are available 
today . Use of these parts almost forces a modular ap
proach to a design problem. 

When faced with the job of designing an interface for a 
Diablo printer, I began looking at the available interface 
parts. I was amazed at how simple these devices can 
make an interface design project. In this article I will 
discuss the Intel 8255 programmable peripheral interface, 
and its use for interfacing to the S-100 bus. My objective, 
both in designing the interface and writing this article, is 
to reduce the problem to its simplest and most essential 
elements . 

I learn easily and enjoy the learning more when I am 
working on a specific application, rather than merely 
reading technical material or doing routine experiments. 
Therefore, this discussion is offered as a simple 110 
(input/ output) interface design that will allow the 
nonhardware-type person to build a working interface 
and gain some basic understanding of the functions of 
hardware in a microcomputer. This is not intended to be 
a straight hardware tutorial; additional study in some 
areas may be required to fully understand what is 
happening . 

Intel 8255 Description 
The 8255 is one of a later group of interface integrated 

circuits which Intel Corp introduced to support the 8080 
and related processors. It is a . general purpose program-
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Use of large-scale integration parts forces 
a modular approach to a hardware 
design problem . 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

mabie device with 24 pins that may be programmed in a 
variety of configurations. A programmable device can 
have its operating characteristics modified by a processor 
command. For example, in a programmable serial inter
face, a single output command can set data rate, number 
of stop bits, and parity status. 

In a parallel interface part like the 8255, a single output 
command can define how the 24 programmable 1 10 pins 
are to be used. Such uses include input, output, hand
shaking, and interrupts. The 8255 is normally set up so 
that its control register looks like an 110 port to the pro
cessor. The processor sends a specific data byte to that 
port to determine the mode of operation. 

The 8255 modes are as follows: 

Mode 0: (Basic 110) Each group of 12 1 10 pins may be 
programmed in sets of 4 and 8 to be input or out
put .  

Mode 1 :  (Strobed 1 10) Each group of  12 110 pins may 
be programmed to have 8 lines of input or output 
with the remaining 4 pins in each group being 
used for handshaking and interrupt control 
signals. 

Mode 2: (Strobed Bidirectional Bus 1 10) This is a 
bidirectional bus mode which uses 8 lines for a 
bidirectional 110 bus and 5 lines for handshak
ing. 

In addition, there is a bit set and reset feature that 
allows the setting and resetting of any 1 of 8 output bits 



PIN CONFIGURATION 

PA 3 
PA2 
PA l 
PAO 

R D  
c s  

G N D  
A I  
AO 

P C 7  
P C S  
P C S  
P C 4  
P C O  
P C I 
P C 2  
P C 3  
P BO 
P B I 
P B 2  

POWER { 
S U P P L I E S  

D7 T H R U  D O 

R O  

WR  

A I  

A O  

R E S E T  

cs 

P A 4  
PAS 
PAS 
PA7 
WR 
R E S ET 
DO 
D l  
D 2  
D 3  
D 4  
O S  
0 6  
0 7  
vee 
PB7 
PBS 
PBS 
P B 4  
P B 3 

+ S V  

G N D  

B I - D I R E C T I ONAL 
D A TA  B U S 

DATA BUS 
B U F F E R  

l 

R E A D /  
W R I T E  
C O N T R O L  
LO G I C  

¥ 

PIN NAMES 

D 7 - DO DATA B U S  ( B I - D I R E C T I O N A L )  
R E S E T  R E S E T  I N P U T  

c s  C H I P  SELECT 

R D  R E A D  I N PU T  

W R  W R I T E  I N PUT 

A O - A I  P O R T  A D D R E S S  
PA7 - PAO PORT A ( B I T )  
P B 7 - PBO PORT B ( B I T )  

PC7 - PC O  P O R T  C ( B I T )  

vee + S V 
G N D  O V  

BLOCK DIA GRA M  

'"'C 

r--- G R O U P  I 
C O N T R OL 

I 

v 

8 - B I T  
I N T E R N A L  
DATA B U S  

G R O U P  I I  
CONTROL 

b.. 

! 
G R O U P  I \ I PORT A 
( 8 )  

1 
G R O U P  I 
P O R T  C 
U P P E R  
( 4 )  

G R O U P  I I  
P O R T  C 
LOW E R  
( 4 )  

l 
G R O U P  I I  
P O R T  B 
( 8 )  

I 

---

) 
:----., 

A ) 
1---< 

!+----< 

l / 0  
P A  7 T H R U  
PAO 

l / 0  
P C 7  T H R U  
PC4 

1 1 0  
P C 3  T H R U  
PCO 

110 
PB7 TH RU 
P B O  

Figure 1 :  Configuration and names of  pins of  the  Intel 8255 programmable peripheral interface and block diagram of its functional 
parts. 
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Circle 1 75 on inqu iry card. 

Writin' easy 
with 

EasyWriteiM 
a 

word processor 
for your 
Apple II 

Let's face it, there are many good 

word processing programs for other 

micro computers -- they're almost a 

dime a dozen . But a good word 

processor for your Apple computer 

simply hasn't been written yet - 

that is, until now. 

If you've been hunting high and 

low for a word processor you can 

live with , try on EasyWriter - - a 

word processor you can't live 

without. 

You saw it at the West Coast 

Computer Faire . If you liked it then, 

you'll love it now . It's clean. It's 

easy . It's EasyWriter, and it's just 

what you've been waiting for! . 

From the people 
who brought you 

WHAT SIT* . . . .  

Information -���!��� 
(21 9) 924-3522 

1 46 N .  Broad St. ,  Griff i th,  IN 4631 9 

\'-:t iATSIT is il lrddl'tllclrk of C1m1f)Uil'f HPctdu.•ilfl' 

EasyWriter_is a TRADEMARK OF Cdp · n .  Software 

126 October 1979 © BYTE Publications Inc 

using a single output instruction. Figure 1 is a diagram 
showing pinouts and a block diagram of the Intel 8255. 
As can be seen, the 8255 combines many logic functions 
which would have previously required substantial design 
effort themselves. Since the 8255 is available in a single 
package form, however, it becomes essentially a 1-piece 
parallel interface requiring very little external logic. 

5-100 Bus Description 
At first glance, the S-100 bus with its 100 lines is quite 

overpowering . However, if one looks only at the signals 
needed for a specific application, it becomes much more 
understandable. For example, in the application of inter
facing the 8255, we need only: 

• Lower 8 address lines (AO thru A7). 
• 8 data-in lines (DIO thru 017) . 
• 8 data-out lines (DOO thru D07) . 
• 2 status lines : 

(1) SINP (input) .  
(2)  SOUT (output) .  

• 3 control lines : 
(1)  PWR (processor write) .  
(2) PDBIN (processor data bus input) .  
(3) POC (power on clear) .  

Note : The bar above some signal names indicates 
that these signals are logically active when 
low; other signals are active high ( + 5  V) .  

The reason that you see more bus lines used on  most 
l/0 boards is that S-100 boards are usually designed to 
be very flexible and to serve multiple functions; therefore 
you find l/0 boards using clocks, interrupts, and other 
functions. Since, however, our objective is to keep things 
simple, we will confine this application to the bus lines 
listed above. 

5-100 to 8255 Interface Design 
We begin our design at the 8255. After examining the 

various modes in which it can operate and determining 
that its output and input capabilities are sufficient, it 
becomes a straightforward matter of determining what 
signals the 8255 needs to function and how we can obtain 
them from the S-100 bus . The signals which we need to 
generate for the 8255 are as follows: 

• A CS (chip select) signal to turn the 8255 on. 
• AO and A1 signals to select 1 of 4 ports (A,B,C,  

or  control ) .  
• Data control o n  pins D O  thru D7. 
• A WR (write) signal to tell the 8255 to take the 

output data from the processor bus and send it out 
to the appropriate port(s) . 

• A RD (read) to take input data from the appro
priate port and put it on the processor bus . 

• A reset signal which clears the 8255 internal 
registers. 

Our problem becomes how to generate these signals 
using the S-100 bus lines defined above. 

Text continued on page 129 



ISBN 0-931 71 8-07-4 

ss.oo 
Buy this book at 
your favorite com
puter bookstore 
or direct from 
BYTE BOOKS.TM 
Add 6Cft per book for 
postage and handl ing 

l ,.,.,.,.,.�������::: The marvelous � computer projects that 

C i rcle 36 on i n q u i ry card. 

steve Ciarcia has constructed in his 
cellar are explained in detai l  so that you 

can ma ke your microcomputer perform the same 
useful functions. Each article is a complete tutorial, 

presented in such an easy-going style that even 
beginners can understand and enjoy. 

"BOOKS OF 111/TEREST TO COMPUTER PEOPLE" 

70 Main Street Peterborough, New Hampshire 03458 
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For the first time: 
Hard-to-obtain 
computer music 
material has been 
collected into one 
convenient, easy-to
read book. 

The BYTE Book of 
Computer Music com

bines the best from 
past issues of BYTE 

magazine with exciting new material 
of vital interest to computer experimenters. 

The articles range from flights of fancy about the reproductive 
systems of pianos to Fast Fourier transform programs 

written in BASIC and 6800 machine language. Included in this fascinating book, edited by Christopher P. Morgan, 
are articles discussing four-part melodies, a practical music 

interface tutorial, electronic organ chips, and a remarkable 
program that creates random music based on land terrain maps! 

ISBN 0-931718-11-2 $10.00 
Buy this book at your favorite computer b;_LiJok KJ I  jll �M 
store or order direct from BYTE BOOKS KJ ... 
Add 60r per book for postage and handling � [J [J � � 
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P D B I N 
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I N ST R U CT I O N  OR O U T P U T  

B Y T E  I B Y T E  2 I N ST R U C T I O N  

Figure 2 :  Timing diagram showing signals o n  the S-100 bus during a data transfer instruction .  

An understanding of timing diagrams is 
essential in designing any hardware in
terface . 
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Chip Select Signal 
The CS (chip select) signal is basically an on/off 

signal for the 8255 . To avoid stray data being output or 
input when not desired, the 8255 device is kept disabled 
until the processor commands that the data be input or 
output through one of the 8255's ports. To do this, we 
must understand the definition of the S-100 bus signals 
which we need to use . This is best explained through the 
use of a timing diagram as shown in figure 2 .  

In most respects the S-100 bus timing is  based on the 
8080 processor signals. These diagrams indicate the state 
of the bus lines with respect to time and their interaction 
with each other. Most confusing, at first glance, are the 
data and address signals which appear to be high and low 
at the same time. This, of course, merely represents the 
idea that some of the bits may be high and some may be 
low when valid and active . 

Starting at the bottom of the timing diagram, we see 
that the S-100 status signals SINP and SOUT are inactive 
in a low-logic state anytime except during the third 
machine cycle of an input or output instruction, respec
tively. By using a simple OR gate (such as the one shown 

as IC2a in the circuit diagram of figure 3),  we can turn on 
the 8255 programmable peripheral interface whenever 
the SINP or SOUT signal is high . The inverters IC1a and 
IC1b are used for convenience and to minimize the 
number of integrated circuit packages used. They also 
serve as bus receivers, allowing these signals to drive 
other circuitry on the same board. 

The SINP and SOUT signals could be used to turn on 
the 8255 every time the processor executes an input or 
output instruction; however, we want the 8255 to pass 
data only when it is specifically addressed. To be more 
exact, we want the 8255 to take action only when a 
specific port on it is addressed by the processor. 
Therefore, we need to know when the processor is ad
dressing one of these ports. 

The upper and lower bytes of the address bus lines will 
contain the address of the I /0 port during the third 

Table 1 :  Power supply connections for integrated circuits in figure 3. 

N u mber 

IC1  
IC2 
IC3 
IC4 
IC5 
IC6 

Type + 5 V G N D  

·74LS04 1 4  7 
74 LSOO 1 4  7 
D M8 1 31 1 6  8 
DS8833 1 6  8 
DS8833 1 6  8 
ILPD8255 26 7 
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Figure 3 :  Schematic diagram of a n  interface circuit using the 8255 device. All numbered connections refer t o  pins o n  the S-100 bus. A 
suitable power supply is assumed, with connections for integrated circuits given in table 1 .  
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WHEN THE FUN AND GAMES ARE OVER y o u  s h o u l d n ' t  have to surrender t o  the b u i lt-in l imitations of your m i c roco m p u te r. With Outpost 1 1 , you won't. When it's time to get down to business, Outpost 1 1  performs l ike a soldier. It's a ruggedly-built u nit which w i l l  do much of your serious computing i n  a stand-alone mode. A n d  so much more. Consider: develop your own software using ava i lable BASIC or STRUBAL + ;  coll ect, process and store data from remote sensors; batch data to o r  from a host computer to cut time-sharing costs ;  o r ,  com m u nicate with a remot e  host on-line in an i nteractive mode; add on c o m m u nications a nd con
trol modules; run a smal l  automation control system; 
integrate with a d i stributed processing system; 
etc.;  etc.;  etc. A l l  this and more at only $2,595, 
suggested retai l  p rice. See Outpost 1 1  
at a dealer l i sted or write u s  for the 
name of a dealer near you. � Corporat i o n, 
430 1 Poche Court West, 
New Orleans, La . 70 1 29 

Circle 362 on inquiry card. 

THE SERIOUS MICROCOMPUTER 

Dealers· ATLANTA GA Magaro a n d  Associates - Professional I ndexing - 404-572-41 i7 . B EAVE
i
'lTON . O R .  Data Tools I nternational - • B E N D .  O R .  Control I ndus-

tries - 503-389-1 969 • COOKEV I LL E ,  TN. Cumberland Computers - 61 5�526-7651 • DADE CITY. 
FL Sabatel l i  Computer System Inc . - 904-567-7777 • DALLAS. TX. EclectiC Corp . - 21 4-358-1307 
• DES M O I N ES lA H Allen Hanna - 5 1 5-283-5 1 30 • E L K G ROVE V I LLAG E . I L .  Kramer Data Power 
I nc . - 3 1 2-894�05.54. • G R EENVI LLE, SC, Plus I n c . � 803-242-9090 • H O U ST O N .  TX , ;:clect1c 
Corp - 71 3-228-7798 • I DAHO FALLS, I D ,  G reat Plams Computer Co. - 208-529-32 1 0  LONG 
BEACH .  CA. CTI Data Systems Inc. - 213-426-7375 • M O B I LE .  AL. Ra1lway Express - 205-661 -888� 
• N EW O R LEANS,  LA, TANO Corp. - 504-254-3500 • N EWTON CENTR E ,  MA, Daner-Hayes Inc .  6 17 -969-4650 • PAR K E R .  CO,  Western Marketing Assoc. - 303-841 -2788 • SALT LAKE CITY. UT

� H ome computer Store - 801 -484-6502 • SAN JOSE.  CA. PBC Associates - 408-3.77-7001 
SEAFORD D E  Robert Underwood - 302-629-8438 • SEATTLE.  WA , Emp1re ElectroniCS - 206-244-5200 .

·
WALTHAM . MA. Computer Mart I nc .  - 6 17 -899-4540 • WESTFO R D .  MA.  Thorstensen 

Labs - 617 -692-2051 • ONTA R I O ,  CAN ADA. Combmed Systems - 4 1 6-549-2900 • G O U D H U RST. 
K E NT, E N G LAN D .  Warren Woodfield Assoc. Ltd . - 05-803-590 • D EALER I N Q U I R I ES I NVITED -504-254-3500. TWX 81 0-591 -5229 
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machine cycle of an 110 instruction. Therefore, what we 
want to do is decode the lower 8 address lines con
tinuously. When one of the ports on the 8255 is selected, 
we want an enable signal which we can combine, using a 
logical AND, with the status signal to turn on the 8255. 

A simple method of decoding the address bus is to use a 
comparator (such as the 6-bit comparator 8131) which 
will take the enable pin (pin 9) low when the input signals 
from the bus match the pattern set as the port address. In 
this case, we are using only the upper (most significant) 6 
bits of the port address, since the lower 2 bits will be used 
to select 1 of 4 ports on the 8255 itself. 

We can set up the port address by tying the appropriate 
lines on the 8131 comparator to either high or low-logic 
levels as required to match the address. We now have cir
cuitry which will provide a CS (chip select)signal 
whenever the processor is in an input or output instruc
tion cycle, and whenever any of the port numbers assign
ed to the 8255 have been addressed by the processor. 

Address Lines Al and AO 
As can be seen, pins 9 and 8, carrying low-order 

address signals AO and A1, can now be tied directly to the 
lines A1 and AO on the S-100 bus. This will allow the pro
cessor to select port A, B, C, or control function. 

Data Transfer 
We have now enabled the 8255 at the appropriate time. 

The remaining task is to supply the data to the data pins 
on the 8255 or retrieve the data from the appropriate data 
pins on the 8255 when the processor is doing an output or 

Now learn the electronics 
of microprocessing. 

Enjoy the challenge and 
excitement of learning about 
microprocessing hardware - how 
it functions and how to repair it 
by actually building your own 
equipment as you learn. • 

National Technical School's Microcomputer Division offers three such 
learn-by-doing courses that you can enjoy at home, i n  your spare hours. Each 
combines clear, concise lessons with Heath and NTS-designed digital 
eqUipment -a comb1nat1on our students tell us makes for "lively" home study. 

F1nd out more about these valuable NTS Microcomputer Courses. Send today 
for our colorful 65-page catalog - it's FREE! 
No obligation. No salesman will call.  Approved for veteran training. 

Clip And 
Mail Today! 

TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 

4000 South Figueroa St.. Los Angeles. Cali!. 90037 
r - - - - - - - - - - - - - - - - - - - - - - - ,  
I NATIONAL TECHNICAL SCHOOLS Dept. 2 5 2- 1 0 9 I 
I 4000 South Figueroa Street • Los Angeles, California 90037 1 
I Please rush your FREE 65-page color catalog 1 
I Name I 
� �� I 
I I 
1 City 1 
I State ZIP I 
I D Check if interested in G.l .  B i l l  information. 1 
1 D Check if interested ONLY in classroom training in Los Angeles. 1 
L - - - - - - - - - - - - - - - - - - - - - - - �  
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input instruction with this port. 
The data pins on the 8255 are bidirectional (ie: they 

will take data from the bus and output it to the appro
priate port when the WR signal is active, or will take data 
from the port and put it on the bus data lines when the 
RD signal is active) .  Since the S-100 bus is divided into 8 
unidirectional lines of data in (010 thru Dl7) and 8 
unidirectional lines of data out (DOO thru D07), we need 
a means of tying both of these sets of lines to the 8 data 
pins on the 8255 and selectively enabling either the S-100 
data input or data output bus lines. 

An easy way to accomplish this is with the 8833 bus 
transceiver integrated circuit which can be connected as 
shown in the circuit diagram of figure 3 .  When pin 9 on 
the 8833 is active, the data will be passed from the data 
output bus to the 8255, and when pin 7 is active, the data 
will pass from the 8255 to the data input bus of the pro
cessor. The S-100 bus provides 2 simple signals with 
which to achieve this result .  

The WR Signal 
The PWR signal, as shown on the timing diagram 

(figure 2), will go low when valid data is presented on the 
data output lines . We can use this signal to enable the 
8833 bus transceivers and to strobe (send a pulse to) the 
8255 pin WR to pass the data to the appropriate 
output port .  

The RD Signal 
Conversely, we see from the timing diagram that the 

S-100 signal PDBIN is active in a high-logic state when 
valid data can be accepted on the data input line . We can 
use this signal to generate the RD signal for the 
8255 to pass the data from the appropriate 8255 input 
ports to the data pins, and to enable the 8833 bus 
transceivers so that the data is passed directly to the data
in bus in the processor. 

One other provision which we want to include in our 
design is that the RD and WR signals should not 
be allowed to go active unless the CS (chip select) 
signal is also active. This provision is primarily for the 
purpose of keeping extraneous data which might be on 
the 8255 data lines from being transferred to the data-in 
(DI) bus at any time that the PDBIN signal is active. We 
can achieve this_Ey using the AND gates IC2c and IC2d to 
generate the RD and WR signals only when the 
8255 has been selected and the appropriate PWR or 
PDBIN signal is simultaneously active. 

Reset Signal 
This leaves us with one simple signal which is needed 

by the 8255. Since the 8255 can start in an undefined state 
when power is first supplied to it, a reset signal is 
necessary to bring it to a known state for further use . For
tunately the S-100 bus provides us with a very convenient 
POC (processor on clear) signal that can be tied through 
an inverter to the reset pin. This arrangement will apply a 
reset signal to the 8255 whenever power is applied to the 
processor. 

We have now designed a simple but powerful interface 
circuit .  As you can see, the parts count of 6 integrated cir
cuits is quite low. The circuit could conceivably be put on 
a simple piece of perforated circuit board and hung onto 
an existing S-100 board. The total cost should not exceed 



Announcement I .  The first eight Personal  
Programss from Aladdin Automation are 
waiting for you now at your neighborhood 
computer reta i ler or d i rect from Aladd i n .  

Now you c a n  get your f u l l  share o f  Aladdin 
magic in every one of these Personal 
Programss : 

M ath-Ter-Minds A del ightf u l .  
educational learning experience 
for your pre-school c h i l d .  Watch 

the smile on your chi ld's face as a correct 
answer makes the mathematician smile on the 
screen before you .  A nursery song a lso serves 
as a reward for learning elementary addit ion 
and subtraction . With Aladdin 's  Math-Ter
Minds your chi ld's pathway to learn ing wi l l  be 
fun-filled . . for both of you . Math-Ter-M inds. 
The first release from the Aladdi n  Educations 
Series. (nursery song currently avai lable only 
on Apple 1 1s program) 

L unar Lander In a controlled 
descent. you ' re just seconds away 
from your first landing on the cold.  

forbidding surface of the moo n .  As you 
navigate your delicate spacecraft downward to 
the safety of Moonbase. you must be ever 
watchful of the dangers rising to meet you with 
each passing moment:  a fuel level fast 
approach ing zero; deadly meteor showers that 
come from any d i rection . at any time; sheer
faced rock cl iffs and rough terra i n ;  choosing 
the correct landing pattern and rate of descent .  
Aladdin's Lunar Lander. You r  chance to reach 
out and touch the stars . . without leaving the 
safety and comfort of  you r  own chair .  The first 
release from the Aladd i n  S imu lations Series . 

Math-Ter-Minds Lunar Lander 

Welcome to the All-New World of 
Aladdin. And Get Ready to 
Make Your Own Magic 

Circle 3 on inqu i ry card. 

Copyright 1978 by Aladdin Automation 

Craps 

C raps All eyes in the casino are 
on you .  The d ice are i n  your 
hands.  Lady Luck sits at your 

shoulder. whispering . . .  "J ust one more t ime.  
Try your  luck just one more time . · ·  You throw 
. . .  and watch the dice tumbl ing on the 
screen . With Alad d i n ' s  Craps you play against 
the computer. so it's awful ly tough to wi n .  But  
when you do.  i t 's  a n  experience you ' re l ikely 
never to forget. Craps.  An excit ing . heart
pounding Personal Programs. The first release 
from the Aladdin  Las Vegass Series.  

M asterrnind A chal lenging game 
of intrigue. centuries o ld .  that wi l l  
g ive you ful l  chance to test your  

powers of logic .  deduction and reaso n .  And 
test them you w i l l .  as you try and solve the 
computer's puzzle .  using c l ues as they're 
provided one-by-one.  You control the degree of 
difficulty in this classic Personal Programs that 
offers one simple.  yet al l-consuming chal lenge:  
beat the Mastermind i n  a d i rect. one-on-one 
battle of wits. Aladd i n ' s  Mastermind . The f i rst 
release from the Aladdi n  Old Favoritess Series .  

T ic-Tac-Toe Five different levels 
of difficulty a l low a person Qf any 
age or skill to take part in this 

relaxing.  enjoyable game that can act as a 
learn ing tool . as wel l .  Level I .  for example.  is 
suitable for ch i ldren and is excel lent also for 
teaching simple mathematics. The computer 
plays just about perfectly at Level V. J ust 
about.  that is. so go ahead and take you r best 
shot . See if  you can beat the computer in th is 
tradit ional  favorite of young and old a l ike .  
Tic-Tac-Toe. Another first release from the 
Aladdi n  Old Favoritess Series. 

J ungle Islands Shipwrecked i n  a 
rag 1ng storm at sea. miraculously 
you survive only to f ind yourself 

. stranded on a seemingly deserted j u ngle 
1sl a n d .  W1thout food. water or suppl ies of any 
kmd. you begm to try and f ind your way to 
safety. The computer wi l l  be your eyes and 
ears as you explore your jungle island and al l  
the mysteries and dangers that l ie i n  wait for 
you . J u ng l e  Is lands. A captivating f i rst 
release from the Aladdin Adventures Series. 

S tix9 Aladd i n ' s  Stixs can be 
played with 2 to 5 pi les of st i c ks 
and between 1 and 1 g sticks in  

each p i le .  The object: to be the one to p ick up 
the last  stick . Sounds s imple? Yes. but  you ' re 
play ing aga i n st the computer. Take heart. 
thoug h .  because you can control the degree of 
difficulty i n  th is  update of the ancient game of 
Nim . Stixs. Another f irst release from the 
Alad d i n  Old Favoritess Series. 

S uper Pro Footballs Here's  your 
chance to be more than just an 
armchair  quarterback. With 

Aladdi n ' s  Super Pro Footbal ls you can replay 
any Super Bowl game.  from the first. between 
Green Bay and Oakland.  to last year's classic 
victory by Pittsburgh over Dal las .  For once you 
can turn back the clock and go for that one big 
play that made the difference between victory 
and defeat in pro footba l l ' s  biggest game of a l l .  
Super Pro Footbal ls .  T h e  f irst exciting release 
from the Aladdin Super Pros Series. 

Visit you r  neighborhood computer retai ler or 
contact Aladdin d i rect to get your ful l  share of 
the magic i n  Announcement I .  the fi rst eight 
Personal  Programs9 from Aladd i n  Automation . 

Mastermind Tic-Tac-Toe Jungle Islands Stixs Super Pro Footballs 

Design and copy by Campbell Marsh Graphic Communications 



Photo 1 :  The author's prototype of the interface circuit, built on an 5-100 prototype board. The bus transceiver and decoding inte
grated circuits are located on the bottom of the board. An extra 7400 NAND gate package was added for a special application. 
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nected to only 1 TTL integrated circuit 
on any 1 circuit board. 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

It's LOGIC @(ill@ for graphics! 

3D GRAPHIC SOFTWARE 
for Apple I I ,  TRS-80, 8080 and Z80,  
M6800,  and BASI C. 

PI us Graphic Drivers for Dazzler, Matrox 
ALT-256 and 5 1 2, and Vector G raphics. 

HARDWARE 
Matrox ALT-256 and 
ALT-51 2 S 1 0 0  d isplays, 
and the new SubLOGI C  
50/T80 H i-Res for 
TRS-80.  

We're open 9 to 6, Monday 
lhru Friday, central time. 

Give us a call. 
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$20. This mounting would not be advisable, due to space 
and maintenance problems. I would recommend using an 
S-100 prototype board such as one provided by Vector 
Electronics, which has provisions for a voltage regulator 
plus power and ground distribution buses on board. 

The wiring can then be done point-to-point with wire 
wrap. There will also be plenty of available room and 
power for additional circuitry on board. Circuits for 
other functions would be very easy and economical to 
add, since we have already provided for data bus 
transceiving, and we can use many of the same bus inter
face integrated circuits to add additional circuitry to the 
board. 

One caution - be aware that the S-100 bus expects to 
see only 1 TTL (transistor-transistor logic) "fan-out" load 
per board, which means that any given bus line must be 
tied to the input of only 1 TTL device on the board. The 
bus line should not be driving 2 or more TTL devices 
simultaneously. Therefore, if additional circuitry uses the 
same bus signals, a bus receiver (7404 hex inverter) or 
driver (8T97 3-state buffer) must be used between the bus 
lines and the board circuitry. 

Check-Out and Troubleshooting 
One problem in trying to build other people's designs is 

that usually you are not given any troubleshooting infor
mation. Therefore, when it is built and does not run, you 
have to learn it inside out to make it run. You do learn a 
lot in the process, but a few guidelines, such as the 
following, can speed up the process considerably: 

• Buy a computer with front panel lights and swit
ches. Although manufacturers seem to be drifting 
away from making true front-panel controls, they 
are invaluable if you are going to do any hardware 
design or debugging. A single-step capability alone 
can help a great deal, but for my money give me as 
many switches and lights as possible. 





WE ARE KNOWN FOR OUR PROMP� 
COURTEOUS SERVICE 

TELETYPE MODEL 43 
• 4320 AAA (TIL interface) . . . . . . . . . . . . . . . . . . . . .  $985 

• 4320 AAK (RS232 interface) . . . . . . . . . . . . . . . . . . $1 ,085 
with transformer to operate on 50Hz, 220v, installed 
inside cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . .  add $50 

We stock paper and ribbon for the Teletype Mode/43 

PET, NEC SPINWRITER, DIABLO, CENTRONICS 
and TRS-80 now available 
HAZELTINE  1 500 (assembled only) . . . . . . . . . . . . . . .  $945 

1510 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 ,085 
with 50Hz, 220v current adaptation . . . . . . . . . . . . . . $100 
also available with Danish, German or French 
character sets . . . . . . . . . . . . . . . . . . . . . . . . . . . add $60 

INTERTU BE SUPER BRAIN . . . . . . . . . . . . . . . .  $2,885 
Dual Z80, dual floppy double density, 64K RAM, 
4Mhz., CP/M, FORTRAN, COBOL, BASIC, 
Assembler, Language. Contained in lntertube I I .  

INTERTUBE II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $800 

MARIN CHIP SYSTEMS 
M9900·CPU·S·100 COMPATIBLE. 

Network operating system, PASCAL, Extended precision 
commercial BASIC, FORTH, META & applications pack
age. Complete kit and DISCEX software $550; Assembled 
$700. We configure systems to meet your budget & your 
needs. Hard Disk interface (with software) available. 

IMS MEMORY, 16K Fully static, 250 ns . . . . . . $280 

TEl S-100 Mainframes 
1 2 slot - MCS 1 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . .  $433 
22 slot - MCS 122 . . . . . . . . . . . . . . . . . . . . . . . . . .  $609 
These mainframes are completely assembled, tested 
and contain everything required for plug-in operation. 

TARBELL Floppy Disk Controller . . . . . . . . . . . . $255 
Other Tarbell products available. 

KONAN HARD DISK CONTROLLER . . . . . . .  $1 ,550 
S-100 compatible, plugs into S-100 mainframe. 
Controls 1 -4 disk drives. 

IMS 5000 SERIES, 
COMPLETE Z80 SYSTEM . . . . . . . . . . . . . . . . . .  $2,170 

2 1/0 ports, 1 K EPROM bootstrap loader, double 
density, dual 5% " disks, S-100, 12  slot mainframe. 
A new rising star! No waiting. 

PER SCI FLOPPY DISK DRIVES 
277 DUAL DISK, Single Sided . . . . . . . . . . . . . . . .  $1,210 

SIEMENS DRIVES 
8" Double Density, Shagart Compatible . . . . . . . . .  $420 

MODEM: "TH E CAT" from Novation . . . . . . . . . $190 
Originate/Answer. 300 baud. 

TO OROER: We ship within 24 hours after receipt of certified check, money order or cash· 
1ers check. Credit cards: add 4%. Personal checks: allow ten days. $12 shipping for ter· 
m1nals. $3 for memones and modem. New York residents include sales tax. Prices and 
availability subject to change without notice. 

- WE EXPORT TO ALL COUNTRIES-
-OVERSEAS CALLERS USE (212) 448-6298 ONLY-

We have no reader inquiry number. Please call or write. 

JOHN D. OWENS ASSOCIATES INC. 

12 SCHU BERT STREET (New Address) 
STATEN ISLAND, N EW YORK 10305 

DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! 
(21 2) 448-6283 (212) 448-6298 

136 October 1979 © BYTE Publications Inc 

• Get an extender board so that you can place your 
circuit board where you can get at i t .  For tracing 
circuits, checking power supplies, and other general 
debugging, it is indispensable. 

• Test power supply connections to the circuit board 
before plugging integrated circuits into their 
sockets. (Use sockets ! )  Plug in the integrated cir
cuits and recheck power and ground on each one. 
Then single-step through an output instruction 
using one of the I/0 port numbers you have assign
ed to the 8255 . 

When the out status light on the front panel (or 
on a logic probe you are holding on pin 45 of the 
S-100 bus) comes on, the processor is in the output 
phase of its instruction cycle and you have static 
conditions to check out the circuitry. By lookin� 
the circuitry you can see that CS should be low, WR 
should be low, and there should be some data on 
the data pins of the 8255 (ie : either highs or lows, 
but not open circuits) .  If these conditions do not 
exist, trace back through the circuit to the bus and 
find the problem. 

• Once you are able to output data to the 8255, you 
can proceed to check it  out according to specifica
tions given in the application data . For a start, you 
can output the hexadecimal value 94 to the control 
register port, which will set port A for input and 
port B for output .  Then you can try input and out
put commands as you would a normal port .  

You will probably experience some frustrations in try
ing to make the interface work. However, when you 
finish you will probably know more about how your 
computer works than you ever thought possible. 

Applications 
Typical applications for such an interface include 

peripheral devices where up to 24 I /0 bits are required. 
This might be as simple as an 8-bit parallel interface 
needing only a strobe and acknowledge signal (which is a 
clearly defined mode 1 for the 8255), or as complex as the 
Diablo printer interface which requires 12 data lines, 6 
status lines and 6 strobes. In fact, it is difficult to conceive 
a parallel device which could not be interfaced with this 
circuit .  

In conclusion, for any interface application you have 
in mind, check first to see what special large-scale inte
gration devices are available. You might find that the en
tire design can be accomplished through the use of one of 
these special parts. For more data I recommend the 8080 
series applications manuals from Intel Corp, National 
Semiconductor, and Texas Instruments, and also Don 
Lancaster's TTL Cookbook and manufacturers data 
sheets on the 8833 and 8131.  Good luck! • 

REFERENCES 

1 .  Intel MCS-80 Users Manual, October 1 977, I nte l  Corp. 
2. Lancaster, D, TTL Cookbook, Howard W Sams and Co, 

I ndianapol is ,  1 974. 
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THE MINIMAX SERIES WAS DESIGNED 
TO OFFER THE MARKET MINICOMPUTER 

CAPABILITIES A T  MICROCOMPUTER PRICES. 
COMPARE THE CA PABILITIES & PRICE! 

MINIMAX SERIES COMPUTER CONTACT NEECO FOR FULL SPECS - FREE M I N I MAX MANUAL. 

MEET THE 

MINIMAX COMPUTER 
THE MINIMAX SERIES COMPUTER WAS DESIG NED BY INDUSTRY PROFESSIONALS. 
COMPARE THE PRICE AND FEATURES TO ANY OTHER COMPUTER IN ITS CLASS! 

MINIMAX I - .8 MEGABYTE 
ON LINE M I NIFLOPPY STORAGE 
MINIMAX I I - 2.4 MEGABYTE 
ON LINE 8" FLOPPY STORAGE 

MINIMAX I 
MINIMAX I I -

$4495 
$5995 

• THE MINIMAX SERIES COMPUTER I SAN INTEGRATED, COMPACT UNIT CONTAINING THE CPU, DUAL DENSITY DISK STORAGE, 1 2  
INCH CRT, A N D  FULL STYLE KEYBOARD, WITH SEPARATE NUMERIC ENTRY PAD. ALL KEYS (INCLUDING CURSOR) WITH FULL 
REPEAT • HYBRID 2 MEGAHERTZ 6502 CPU • 1 0BK SYSTEM RAM (48K USER) • FASTEST FLOPPY DISK ACCESS (24K LOADS IN 4.2 
SECONDS) • 16K ROM CONTAINS COMPUTHINK BASIC (AN EXTENDED MICROSOFT BASIC) WITH EXTENDED PRECISION, DOS 
INCLUDES COMPLETE FILE 1/0 WITH FULL RANDOM ACCESS, COMPLETE MONITOR WITH DEBUG & TRACE, AND TINY 6502 
ASSEMBLER • COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240 x512) POINT SCREEN ADDRESSABI LITY • 
FULL SCREEN TEXT EDITING WITH OVERWRITE, INSERTION OR DELETION • SPLIT SCREEN/WINDOW MODES • INDIVIDUAL 
FIELD EDITING WITH FIELD PROTECT AND AUTO SKIP TO NEXT FIELD • DISK STORAGE SYSTEM TRANSFERS 6K PER SECOND 
WITH AUTO VERIFY AND PARITY CHECK • 12 INCH CRT-64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS • • • SWITCHABLE 1 1 0  OR 220V OPERATION • • • • HYBRID 
CPU IS MICROPROGRAMMABLE WITH 64 USER DEFINABLE OPCODES. CHOICE OF BOOK OR 2.4 MEGABYTE DISK STORAGE • FULL 
SERIAL RS-232C PORT WITH PROGRAMMABLE BAUD RATES AND MODEM CONTROL SIGNAL • DEDICATED DISK PORT • 
PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PRINTERS • 24 PIN 1/0 USER PORT • PAGEMATE DATABASE 
AVAILABLE • PLM COMPILER AVAILABLE • BUSINESS PACKAGES AVAILABLE • COMPLETE DIAGNOSTICS & SCHEMATICS 
INCLUDED • COMPLETE USER MANUAL INCLUDED 

SPECIAL DEALER PRICING AVAILABLE ON DEMONSTRA TION 
MINIMAX AND SOFTWARE PACKAGES TO QUALIFIED 

SELECTED DEALERS. CONTACT NEECO FOR INFO. 

PRINTER NOT 
INCLUDED IN PRICE 

THE MINIMAX WA S DESIGNED A ND IS MA NUFA C TURED BY C OMPUTHINK 
COMPUTER CORP. DISTRIBUTED IN EUROPE A ND THE EAS TERN U.S. B Y  NEECO. 

IN A D D IT I O N  TO HARDWA R E  CAPAB I L IT I ES THAT ARE U N M ATC H E D  IN T H E  I N D U STRY, T H E  M I N I M AX 

CO M PUTER SU PPORTS A C O M P L ET E  DATA BASE SYSTE M  ( PAG EMAT E ) ,  CO NTAI N I N G  F U L L  

STATISTI CAL, SORT I N G ,  A N D  E D I T  FU N CT I O NS. A P L M  C O M P I LER I S  AVA I LABLE,  F U LL BU S I N ESS 

SUPPORT SO FTWAR E  IS AVA I LABLE A N D  M O R E!-FULL D EALER S U PPORT IS A N  I M PO RTA NT 

PART OF OUR MARKET I N G .  CONTACT N EECO FOR FURTHER I N FO R MAT I O N .  

THE M IN IMAX IS NOW AVAI LABLE FOR QUANTITY DELIVERY. DOMESTIC DEALERSH I PS AVAILABLE. 
EUROPEAN D ISTRIBUTORSHI PS/DEALERSHIPS AVAILABLE TO QUALIFYING COMPANIES WITH 

SUPPORT CAPABILITIES. SOFTWARE HOUSES AND OEM INQUIR IES INVITED. CONTACT NEECO. 
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TELEX 951 021 ,  ANSWERBACK "NEECO" 
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NEE CO 
P ET 2001 - 32K 

\ \ 

PRO UDL Y A NNO UNCES THE NEWEST 

PET MICROCOMPUTERS B Y  COMMODORE! 

\ 
\ 

\ 
\ 

The PErM is now a truly sophisticated 
Business System with the 

announcement of these Peripherals. 
The PET'". rn.corpornt.W ,,,!h 1hc Floppy O.sk and Prmtcr rooay 11 otlcrs a wrdc ra� ot appi/Ca:rons hom loggrng 
makes an >deal busrncss system lor most PfOiessronat m<Jnagcmcnt strategy m map· corporatrons to orgam.zrng 
and spccrai<Zcd holds mecrcrrl{>, l<�w. denlal. rcscarctr accOlmls and rnvcntory control ol smart busmcsscs Here 
cogwrcmrr'i). toolnralung,prrntrng, cduca!lon. cncrgy con· arc rust a lew ol thc cost·sawrg rrscs rn lhC corporaloon 
scrv:lhon.ctc lhe PET'"BusrOC!ssSystcrnasa pwlesSional ollrcc or sman bus.rncss stock conrrol 
man.1ycrncnt tool. dclrvcrs rntormatron to all levels or purchasrng torccas11ng manutactuung cost•ng. customer 
Busrncss. prcvJOVsty atlarnab:e only "'m eqwpment records, ma1hng liSts, etc ThO PET"·. Floppy o.sk and 
many tomes o110oc C�IJC!1SivC. The PET'� Bustness Punter. a comp.1t•bl<l bus•ne5s sys:em at a reasonable 
SysiCf!l 1$ OIIC Ol illC !11051 COS I ClhCoCflt buStllCSS toolS p!ICC - Take a CIOSCI too� <J1 trlCSC PCIIohCI<IIS 

PRODUCT DESCRIPTION PRICE AVAILABILITY 
PET 2001 -4K 4K RAM $ 595 IMMEDIATE 
PET 2001-8K 8K RAM $ 795 I MMEDIATE 
PET 2001-1 6KN (Large Keys)1 6K RAM" $ 995 IMMEDIATE 
PET 2001-32KN (Large Keys) 32K RAM $1 295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 850 IMMEDIATE 
PET 2022 PRINTER TRACTOR/ROLL $ 995 IMMEDIATE 
PET 2040A S INGLE FLOPPY $ 895 JUNEIJUL Y 
PET 2040 DUAL FLOPPY* $1 295 IMMEDIATE 
PET C2N 2nd Cassette $ 1 00 IMMEDIATE 

·The 16K/32K (large keyboard) units do not include a cassette drive. Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit. BK RAM Retrofit avai lable July. 

LARGE TYPEWRITER KEYBOARDS NOW AVAILABLE! 

ALL UNITS ARE FULLY TESTED BY NEE CO BEFORE SHIPMENT. ALL PET'S ARE 
WARRANTEED (BY NEECO) FOR 1 FULL YEAR! NEECO IS A FULL CUSTOMER
ORIENTED BUSINESS. PLEASE CALL FOR ADDITIONAL INFORMATION. ALL 
UNITS ARE IN STOCK & READY TO SH I P. FULL SOFTWARE AVAILABLE! 

FOR 8K P ETS 
(smal l  keyboards) 
.4 Megabytes of Disk 
Storage for 8K PETS! 
(Requ ires Expandamem) 

OMPUTHINK .4 & .8 MEGAB YTE DISK 
DRIVES FOR THE NEW 16/32K PETS! 

DISK SYSTEMS INCLUDE DISKMON O PERATING 
SYSTEM IN  ROM AND I NTERFACE TO 1 6/32 PETS! 

• Dual Minifloppy Drives witlt 200K p e r  dtskette s i d e  lor total 400K/800K on l ine. 
• BOOK model accesses all 4 dtskeUe sides v1a dual read and wnte arm system. 

• Dual Densrty Hardware and DOS loads 20K (wtth ver1f1catton) 1 n  4.2 seconds complete 

• DISKMON (005) adds 17 commnnds to BASIC tncluding Random Access and prtn!e1 support 
• System comes complete witt1 plug in internal board contatntng 8 K  RAM. DOS. and Dtsk Controller 

Hardware-Board plugs dtreclly onlo rnlernal memory expanston p1ns 
• System does not utthze IEEE or USER Pori, system lunctrons dtrectly from memory port 
• All DISKMON DOS commands restde tnteractively with BAS I C-d1sk d1rectory command and 

lormat command do not interfere with program 1 n  RAM- DOS command were designed lor 
srmpllcily of use System was manufactured for heavy comrnerctal use 

• System tnstalls completely tn tess than ten mmutes-1mmedtately ready for use. 

• 11295 and 11595 pnces include all hardware. DOS. complete user m an ual. and demo/uttllly diskette. 
• Avatlable software mcludes PLM Comptler (1250). Relocatable Assembler ('70) . Source-Ed•tor 

Program ('70). Autolink Lmktng Loader (170). and a complete Database system (Pagemate '495) 
• Call or wrtle lor complete product •nforma\lon and spec•ftca11ons- User manual '10. 

( PRODUCT AVA I LA B I L I T Y  IS AUG/SEPT-CALL FOR I N FO) 

400K-8S D I S K  SYSTEM I N CLU D ES RANDOM 
ACCESS IN DOS-LOADS 20K I N  4 SECON DS! 

ALL 1 6/32K M O DELS I N C L U D E  AN 400 K - 1 6 N . .  '1 2 9 5  
I NTERNAL P L U G - I N  I NT E R F A C E  400K-32N . . .  '1 295 

24K Expandamem Memory '525 
32K Er.pandamem Memory '61 5 $1 295 

BOARD CONTA I N I N G  DOS, B K  O F  800 K - 1 6 N  . . . . . . . '1 595 
R A M ,  AND CONTROLLER 800K-32N '1 595 

CALL O R  WRITE F O R  A FREE COPY OF O U R  N EW J U LY CATALOG! 

NEW CENTR ONICS 730 PRINTER FOR PET! 
• N EWEST T EC H N OLOGY FROM CENTR O N I CS • 50 CPS • 80 C H ARACTER L I N E 

• 1 0  CPI  • 7x7 DOT MATRIX • H A N D L ES R O L L  FEED, P I N  F E E D  
PAPER • UPPER & L O W E R  CASE-'1 099 P R I C E  I N C L U D ES 

I N T E R FACE TO I E EEPORT.  AVAILABLE AU G/SEPT. 

T RS-80 U S E R S ! -T H E  
MO D E L  730 IS A V A I L A B L E  FOR USE W I T H  
T H E  TRS-80. P R I C E  $995 
I N C L U D ES CABLE 

only 

WE CAN NOTLIST ALLOF OUR SO FTWARE AN D HARDWAR E  PRODUCTS 
CALL O R  WRITE FO R OU R * FREE* SOFTWARE/HARDWARE DI RECTORY 

ALL N EECO PETS CARRY A FULL ON E-YEAR N EECO WARRANTEE. 

Circle 282 o n  inqu i ry card. 

NEW ENGLAND ELECTRONICS CO., INC. 
679 H IGHLAND AVE., NEEDHAM, MASS. 02194 

MON. - FRI .  9:30 - 5:30, EST. 

(61 7) 449-1 760 
MASTERCHARGE OR VISA ACCEPTED 
TELEX NUMBER 9 5 1 02 1 ,  NEECO 
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The XYZ Phenomenon 
Stereoscopic Plotting by Computer 

When I was small, I visited my 
grandmother's house on a hill in 
Salem, Oregon. The house was just 
below a peak of the steep hill, and on 
the peak was a large fir tree. From 
high in that tree, using my uncle's 
binoculars (not authorized for use in 
trees ! ) ,  I could look out over Salem 
on a summer day and see Mt Hood 
floating above the horizon. Its white 
cone was hazy and immense. Between 
me and the mountain lay 60 miles of 
town and country, looking like ar
tificial scenery painted on layers of 
glass, one stacked close behind 
another. The binoculars compressed 
perspective, just as they magnified 
lateral dimensions, squeezing those 
60 miles of hills, ridges, and forest in
to what looked like about a thousand 
yards. 

Inside my grandmother's house 
was another marvel, also a binocular 
device : a stereopticon and a huge 
collection of pictures to look at .  The 
effect was just the opposite of the 
scene from the tree with the 
binoculars. A card holding 2 flat and 
apparently identical pictures was slip
ped into the frame. Holding the 
device by its wooden handle and slip
ping the cupped eyeshield over my 
eyes, I saw the flat pictures turn into 
startling solid objects in a world that 
lay beyond the translucent frame of 
the pictures, extending from arm's 
reach to at  least the distance of Mt 
Hood. Some were frightening views 
down cliffs in the mountains of 
Switzerland, where my grandmother 
was born. 

I was about 6 or 7 when I dis
covered the stereopticon, and was 
soon told that using it so much was 
bad for my eyes. When that pro
nouncement was made, the viewer 
was put away. However, I knew 
where the pictures were, and quickly 
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William T Powers 
1138 Whitfield Rd 

Northbrook IL 60062 

developed a skill that was probably 
worse for my eyes. I learned to look 
at them walleyed, and to fuse the pic
tures without the viewer. You can 
learn to see the stereo pairs described 
in this article that way if you like; 
you can also do it by crossing your 
eyes. It takes patience and practice, 
since you have to uncouple the focus 
of your eyes from their convergence 
(normally, when we converge our 
eyes to see something close, the lenses 
a u t o m a t ica l ly  focus for  near  
distance) . In  a stereo pair of  pictures, 
all the objects are at the same 
distance, and you have to learn to 
keep them in focus independently of 
the convergence of your eyes. I 
learned to do that when I was 7, so 
you can probably learn to do it, too. 
In case it is too much of a strain, we 
will have a look at a simple viewer 
that is easy to put together. I use the 
viewer because it gives better depth. 

Illinois in the winter of I978 was a 
long way from the clear, warm sum
mer days in Oregon in the early 
I930s. However, when I bent over the 
drawings my computer had produced 
(using the objective lenses from an in
expensive pair of binoculars balanced 
on a pair of rulers as a viewer), and 
saw the tangled lines sink below the 
paper and stand in space above it, I 
felt a pang of joy that connected me 
instantly with that small boy in Ore
gon long ago. We get bigger and 
change shape, but the important 
things stay the same. That is the real 
reason for writing this article. It is for 
phenomenon fans. 

Calculating Stereo Plots 
To make a stereo picture, construct 

2 views of the same 3-dimensional ob
ject as seen from each of a viewer's 
eyes . Placing a picture in front of 
each eye, you see the 2 images fused. 
In order to fuse near objects, your 
eyes have to converge just as for the 
real object, since near objects are 
displaced more (to the side opposite 
the viewing eye) in the 2 pictures, 
than are the actual far objects. The 
most natural viewing requires using 2 
identical lenses, one in front of each 
eye, and a cardboard shield to keep 
each eye from noticing the wrong pic
ture. 

Stereo effects arise from image dis
placements left and right; in the ver
tical dimension, stereo pictures are 
essentially identical .  The size of the 
vertical dimension shrinks as the dis
tance to the object increases, but by 
the same amount for both eyes. 

Figure I shows the situation from 
the top of the viewer's head. The ac
tual pictures will be at some fixed 
distance, ZO, from the person's eyes 
or the lenses of the viewer. Letting the 
horizontal direction in the plane of 
the person's eyes be the X axis (with 
the origin lined up with the nose), and 
the Z axis be the direction away from 
the nose (up, in figure I) ,  it can be 
determined where the image of any 
point in space will be in the picture. 

The coordinates of a point (X,Z) 
are shown in figure I. This point 
forms the farthest corner of a right 
triangle, the other far corner being 
directly ahead of the person's left eye, 
and a distance E left of the Z axis (for 
this eye, E will be a negative number, 
being to the left) .  The length of the far 
side of the right triangle is thus 
(X - E).  

The corresponding point on the 
paper is (XI, ZO). XI is the X position 





L E FT 
EYE 

R I GHT 
EYE 

Figure 1: Geometry of generating stereo pictures. Each .point of the object to be pictured 
is projected along the line of sight to the plane in which the picture will be drawn. 

where the line of sight to (X,Z) pierces 
the picture. A smaller right triangle is 
formed, with (XI,ZO) as the farthest 
corner and (E,ZO) as the other far cor
ner. The far side of this triangle has a 
length of (XI - E).  

By similar triangles, we thus have: 

(XI - E)/(X - E) = ZOIZ 
or 
XI = (X - E) X ZO/Z + E 

That transfers any point at a 
distance X to the right of center (or 
-X to the left) and any distance Z 
from the person's nose into the plane 
of the picture. For the picture seen by 
the left eye, E is a negative number 
(half the distance from eye to eye), 
and for the other picture E is positive. 

The Y dimension (up and down 
from the person's point of view) is 
handled exactly the same way, with 
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the exception that there is no dis
placement of the eyes above or below 
the centerline of the picture; in effect, 
E is 0, and Y is substituted for X in the 
equation above. That yields: 

YI = Y X ZO/Z 

With these 2 elementary equations 
we can transform any point with co
ordinates X,Y,Z into a point XI,YI 
for each eye to view. Then, running 
X, Y, and Z through space to trace 
out a figure, we can generate the 2 
pictures in terms of XI and YI, to 
produce a pair of stereo pictures. 

Constructing Pictures 
If you do not have an X, Y plotter, 

you can still make perfectly good 
stereo pictures using straight lines . 
For example, to make a cube, first 
calculate the coordinates of the 8 cor-

ners of the cube as X, Y,Z coordi
nates. Then apply the above equa
tions to convert each X,Y,Z triple in
to an XI, YI pair. Do this twice, once 
with E set to about - I.25 inches and 
then with i t  set to + 1 .25 inches (a 
typical interocular [between the eyes I 
distance is about 2 .5  inches, close 
enough) .  ZO is set to the viewing dis
tance you plan to use, or the focal 
length of the viewing lenses. Plot the 
2 sets of points on graph paper. A 
simple BASIC program will make the 
conversions easy . 

Finally, and with great care , use a 
felt-tipped pen or pencil and ruler to 
connect the points that correspond to 
edges of the cubes in the 2 views; 
straight lines are transformed into 
straight lines . Voil� ! View the pic
tures stereoscopically, and you have 
a 3-dimensional cube.  Thick lines 
work better than thin ones, but try to 
keep the width uniform. 

If you have a high-resolution 
graphic display such as the Apple 
computer has (and if the display is 
not too nonlinear), you can make 
plots and view them directly on the 
screen . I have a 15 year old X,Y pen 
plotter which shakes a little, but still 
produces fairly accurate lines, and the 
program given here is for that device. 
I have computed a few stereo pairs 
for your amazement .  The program I 
used can make 3-dimensional Lissa
jous figures with a few modifications 
you can easily enhance, if you wish. 
This program is shown in listing 1. 

Tips on Producing Pictures 
It is difficult to get a good stereo ef

fect if there is too much distance be
tween near and far parts of the same 
object . I have found that with a view
ing distance of 6 inches from the gen
erated pictures, a good object will fit 
into about an 8 inch cube at an 
average real distance of about 30 
inches. 

This size limitation is also import
ant because the object must be small 
enough that both eyes can see all of it .  
An object that is too large will have 
its images displaced toward each 
other enough to overlap, which spoils 
the effect. The object in real space 
must fit into the shaded region of 
figure I. The program will do odd 
things if figures get outside that limit . 
Human binocular vision works best 
for objects closer than 20 feet , so 
place the objects accordingly . 



''How I Spent My Summer Vacation'' 

"My father brought home a computer. It was fun. The computer was like a 
teacher. I learned how to do graphs and lots of other things too. I had a really good time." 

Sonja Richman - Age 9 

Sonja used Program Design educational software on her TRS-80. PDI 
programs and games teach subjects like programming, reading, and grammar. 

Kids and adults like PDI because the programs keep them involved and 
entertained while they learn. 

PDI has courses for all ages. Some of Sonja's favorite courses are Graph 
Builder, Story Builder, and Memory Builder: Concentradon. For her parents, 

we have courses l ike Step By Step to teach them programming and Spelling Builder. 

Guaranteed-to-load cassettes for APPLE, PET, TRS-80 Level II, ATARI 

Send for our flyer. And see Program Design software at participating . 
Computerlands and other fine computer stores. 

Program Design, I nc., 1 1 I dar Court, Greenwich, CT 06830 (203 ) 66 1 -8799 
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Listing 1 :  Stereo plotting program in North Star BASIC. The picture coordinates are 
first generated and stored, then the stored list of coordinates is scanned and plotted. 

1 0  R E M 
2 0  R E M  
3 0  R E M  
4 0  R H1 
5 0  R E M 
60 R E M 
70 R E M 

P R O G R A M F O R  G E N E R A T I N G  3 D  S T E R E O  I M A G E  P A I P S  
W I L L I A M  T .  P O W E R S ,  D E C E MB E R  1 9 7 8  

8 0  Z 0 = 6  

S E T Z O  T O  F O C A L  L E N G T H  O F  V I E W I N G L E N S E S  O R  
V I E W I N G D I S T A N C E  F R O M  E Y E S  I F  N O  L E N S E S  U S E D  

9 0  H = 1 0 0 \ K = 3 . 1 4 1 5 9 2 6 5 4 / 1 8 0 \ K 1 = 1 0 0 \ K 2= 2 * 3 . 1 4 1 5 9 2 6 5 4 \ 0 = 2 . 5 \ M 1 = 0  
1 0 0 D I M  M $ ( 3 0 0 0 ) \ ! X # 9 F 2  
1 1 0 R E M  * * * * * * * * * * * * 
1 2 0  R E M D E V I C E  3 1 =  P E N  L I F T  
1 3 0 R E M  D E V I C E  3 0= Y O U T P U T  
1 4 0 R E M  D E V I C E  2 9= X O UT P U T  # 1  
1 5 0 R E M D E V I C E  2 8= X O UT P U T  # 2  
1 6 0 R E M  * * * * * * * * * * * * 
1 7 0 R E M 
1 8 0 R E M  
1 9 0 R E M 
2 0 0  R E M  
2 1 0 R E M 

* * * * * * * * * * * * 
S E T P L O T T I N G  P A R A M E T E R S  
* * * * * * * * * * * * 

2 2 0  O U T  3 1 , D \ Z 9 = S I N ( S I N ( S I N ( 1 ) ) )  
2 3 0  I N P U T  " X ,  # C Y C L E S : " , N 1 \ N 1 = N 1 * K 2 / 1 0 0 
2 4 0  I N P U T " P H A S E :  " , B 1 \ B 1 = R 1 * K \ I F  8 1 < 0 T H E N  B 1 =R 1 + K 2  
2 5 0  I N P U T " S I Z E :  " , S 1 \ S 1 = S 1 / 2 
2 6 0  I N P U T  " P O S I T I O N :  " , D 1  
2 7 0  I N P U T  " Y ,  # C Y C L E S :  " , N 2 \ N 2 = N 2* K 2 / 1 0 0 
2 8 0  I N P U T  " P H A S E :  " , B 2 \ B 2 = B 2 * K \ I F 8 2 < 0  T H E N  B 2 = P 2 + K 2  
2 9 0  I N P U T  " S I Z E :  " , S 2 \  S 2= S 2 / 2  
3 0 0  I N P U T  " P O S I T I O N :  " , D 2  
3 1 0  I N P U T  " Z ,  tl C Y C L E S :  " , N 3 \ N 3= N 3* K 2 / 1 0 0 
3 2 0  I N P U T  " P H A S E :  " , B 3 \ B 3 = B 3 * K \ I F  8 3 < 0  T H E N  B 3 = B 3 + K 2  
3 3 0  I N P U T " S I Z E :  " , S 3 \ S 3 = S 3 / 2  
3 4 0  I N P U T  " P O S I T I O N :  " , D 3  
3 5 0  I N P U T  " L I N E A R , K 4 * T : " , K 4  
3 6 0  I N P UT " S I Z E F U N C T I O N :  S ( 1 + K S T > . K S = " , K S  
3 70 Q = 1 2 7 \ G O S U B 9 6 0 \ HI P U T  " S E T  P E N ,  H I T  R E T UR N " , A$ 
3 8 0  R E M 
3 9 0  R E M 
4 0 0  R E M 
4 1 0  R E M 
4 2 0  R E M  

* * * * * * * * * 
F I G U R E  G E N E R A T I O N  
* * * * * * * * * 

4 3 0  F O R  E = - 0 / 2  T O  0 / 2 + . 0 1 S T E P 0 
4 4 0  O U T 3 1 , 0 \ Z 9 = S I N ( S I N ( S I N ( 1 ) ) )  
4 5 0  P 1 = 8 1 \ P 2 = n 2 \ P 3 = R 3 \ T = 0 \ D = D \ M 1 = 0 
4 6 0  G = 1 + K 5 * T  
4 7 0  Z = S 3 * G * S I N C N 3* T+ P 3 ) + D 3 + K 4 * T  
4 8 0 X = S 1 * G * S I N C N 1 * T + P 1 ) + D 1  
4 9 0  Y = S 2 * G * S I N ( N 2 * T + P 2 ) + D 2  
S O D  G O S UB 7 7 0 \ T= T+ D \ I F  T> 1 D D + D  T H E N  5 1 0  E L S E  4 6 0  
5 1 0 G O S U B 5 7 0 \ Q = 1 2 8 \ N E X T \ O U T  3 1 , 0 \  G O T O  2 2 0 
5 2 0  R E M 
5 3 0  R E M  
5 4 0  R E M  
5 5 0  R E M  
5 6 0  R E M 

* * * * * * * * * 
P L O T  S T O R E D  I M A G E  
* * * * * * * * * 

5 7 0  P = O \ O U T 3 1 , 0 \ F O R  J = 1  T O  1 0 \ Z 9= S I N ( 1 ) \ N E X T  
5 8 0  F O R  J = 1 T O  M 1 - 1  S T E P  2 
5 9 0  X = A S C ( M $ ( J , J ) ) - 1 2 8 \ Y = A S C ( M $ ( J + 1 , J + 1 ) ) - 1 2 8  
6 0 0  R E M A D J U S T M E N T  F O R  T W O ' S  C O M P L EM E N T  O UT P U T  
6 1 0  I F  X < O  T H E N X = 2 5 6 + X \  I F  Y < D  T H E N  Y = 2 5 6 + Y  
6 2 0  R E M  A N A L O G  O U T P U T S  
6 3 0  O U T  2 9 , X \  O U T  3 D , Y \  I F  P = 1  T H E N  6 9 0  
6 4 0  R E M  I F  P E N I S  U P ,  O U T P U T  X A N D  Y S E V E R A L  T I M E S  
6 5 0  R E M T O  A L L O W  D / A  C O N V E R T E R S  T I N E  TO C A T C H  U P . 
6 6 0  R E M P A U S E  B E F O R E  L O W E R I N G  P E N .  
6 7 0  F O R  L = 1  T O  1 5 \ 0 UT 2 9 , X \ O U T  3 D , Y \ O UT 2 8 , Q \ N E X T  
6 8 0  F O R  L = 1  T O  5 \ Z 9 = S I N ( 1 ) \  N E X T \ P = 1  
6 9 0  O U T  3 1 , 4 0 \ 0 U T 2 8 , G \ N E X T \ R E T U R N  
7 0 0  R E M  
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Listing 1 continued on page 146 

The maximum horizontal dimen
sion in inches for an object at a 
distance of Z inches is : 

Xmax = 2 .5  X (Z - ZO)/ZO. 

For ZO = 6 inches, as in my system, 
this works out to a width of 10 inches 
at 30 inches distance, 20 inches at 54 
inches distance, and 30 inches at 78 
inches distance. 

How to View Stereo Pairs 
The easiest viewing method is to 

cross the eyes or let them diverge 
(either will work, although the pic
ture turns inside out if you cross the 
eyes) .  This requires practice, and l 
suppose it is bad for the eyes. (I am 
not an ophthalmologist and neither 
was my grandmother. )  It is less of a 
strain to use a pair of lenses; here is a, 
way to do i t .  

To make my k lu dge-variety 
viewer, I unscrewed the objective 
lenses from a pair of Squire 7 by 35 
binoculars. These lenses have about a 
6 inch focal length. You can measure 
the focal length with a ruler, measur
ing from the lens to a sharp image of a 
distant scene on a sheet of paper. 
Support the 2 lenses above the plane 
where the generated stereo pair is to 
be placed, the distance being the focal 
length of the lenses. This distance 
becomes ZO in the equations, in 
inches. Any pair of lenses about 1 to 2 
inches in diameter and having about a 
4 to 10 inch focal length will do. View 
with your eyes as close to the lenses 
as possible. 

I supported the lenses by laying 2 
rulers across 2 stacks of books, far 
enough apart to support the lenses 
without obscuring too much of the 
field. I taped the ends of the rulers to 
pieces of cardboard, so they could be 
moved as a unit with the lenses sup
ported over the gap. Sliding the 2 
lenses together and apart permits fair
ly major adjustments to be made. 
This will accommodate different in
terocular distances to get the best 
stereo effect with the least effort. Of 
course, if you have steady hands you 
can just hold the lenses. 

I t  is essential to have the pictures 
aligned in the vertical direction, 
which is done by tilting your head left 
or right, or by moving a lens slightly 
up, while moving the other slightly 
down. Once the images are fused in 
your perception, you can tolerate 



ALTOS COMPUTER SYSTEMS PROUDLY ANNOUNCES 
. lUn·li=lii) ·.-�A08000·6 ... 

(ALtO)) 
COMPUTER SYSTEMS 

• 

. : E VERY FIRST 
Double Density ZSO Micro-Computer 

plus Twin 8" Floppies 
plus 14.5Mb Winchester Disk 
for under $9 ,500! 

And more! 4 user CP/M® for under $1 2,000! 
®CP/M is a registered trademark of Digital Research, Inc. 

ALTOS COMPUTER SYSTEMS, LEADER IN S INGLEBOARD TECHNOLOGY 
DOES IT AGAIN WITH ITS SINGLEBOARD ACSS000-6. TOTAL BUSINESS COMPUTER 

HIGH TECHNOLOGY AGAIN 

The new ACSS000-6 single board computer is packed 
with ultra-high technology: Z80 double-density computer, 
208Kb of high speed RAM, Floppy-disk and Winchester 
Hard Disk controllers, DMA, 6 serial/2 Parallel I/O, 32 bit 
floating point processor . . .  All on One . 
Board, fully socketed, fully documented 
reliable and maintainable. 

WINCHEStER MASS STORAGE 

We're staying with Shugart for both floppies and 
Winchester hard disk. Why? Simple, low price: solid 
reliability and they're our next door neighbor. Our single 
board computer supports up to 4 Mbytes of floppies and 

58 Mbytes of Winchester 
running under AMEX 

ADVANCED MULTI-USER SOFTWARE 
Our new ALTOS Multi-User Executive 
(AMEX) supports four independent 
CP/M compatible programs in any of six 
languages: Basic, Fortran, Cobol, Pascal, 
APL, C, and a wealth of complete 
business application packages. 

COMPUTE� SYSTEMS 

MINI PERFORMANCE FOR 1 / 2  COST 
Prices you will love. Entry level 
ACSS000-6 Hard Disk System $9,450 
2 users $10,670, 4 users $ 1 1 ,960, 
AMEX separate at $250. 

AVAI LABLE NOW! 
2338-A Wals h  Ave n u e  

Santa C l ara, Ca. 95050 
Call for your nearest Altos dealer. (408) 
244-5 766. Telex 1 71 562 ALTOS SNTA 
C i rc l e  6 on i n q u i ry card. 



Listing 1 continued: 
7 1 0  R E M * * * * * * * * * * * * * * * * * * 

7 2 0  R E M S T O R E  I M A G E  P O I N T S  A S  A S C I I  S T R I N G  

7 3 0  R E M  * * * * * * * * * * * * * * * * * * 
7 4 0  R E M 
7 5 0  R E M 
7 6 0  R E M  
7 7 0  U = Z O / Z  

N E X T  T W O  L I N E S  P L O T  S T E R E O P O S I T I O N  

7 8 0  X = ( X - E ) * U * K 1 \  Y = Y * U * � 1  
7 9 0  R E M  
8 0 0  R E M 
8 1 0  R E M  
8 2 0  R E M  
8 3 0  R E M  

N E X T  3 L I N E S  A D J U S T  S T E P  S I Z E  
T O  M A I N T A I N  C O N S T A N T  R E S O L U T I O N  
O N  P L O T  

8 4 0  D = D + ( 2 . 8 - A B S ( X - L 1 ) - A B S ( Y - L 2 ) ) / K 1  
8 5 0  I F  D < O  T H E N  D = O  
8 6 0  L 1 = X \  L 2= Y  
8 7 0  R H1 
8 8 0  R E M  
8 9 0  R E M 

B I A �  X A N D  Y F O R  C O N V E R S I O N  TO A S C I I  

9 0 0  X= I N T ( X + 1 2 8 ) \ Y = I N T ( Y + 1 2 8 )  
9 1 0  M 1 = M 1 + 1 \ M $ ( M 1 , M 1 ) = C H R $ ( X ) \ M 1 = M 1 + 1 \ M $ ( M 1 , M 1 ) = C H R $ ( Y )  
9 2 0  R E T U R N  
9 3 0  R E M  
9 4 0  R E M  
9 5 0  R E M  

Z E R O  P E N F O R  P O S I T I O N I N G ( C E N T E R )  

9 6 0  F O R  J = 1  T O  5 \ 0 U T  2 9 , 0 \ 0 U T 3 0 , 0 \ 0 U T 2 8 , 0  
9 7 0  Z 9 = S I N < S I N ( S I N ( 1 ) ) ) \ N E X T \ R E T U R N  

about 5 degrees of mismatch i n  tilt, 
but that is after they fuse. 

Do not be impatient . Simple ar
tificial pictures, which lack richness 
of detail and nonbinocular distance 

cues, take the brain a while to figure 
out. Pictures will not just suddenly 
jump into 3 dimensions. Instead, they 
gradually ooze into shape, the im
pression of depth growing stronger 

the longer you look. It gives in
teresting insight into the depth 
perception process used by the brain. 
Once the depth appears, you can look 
away and back and not lose it, and 
you can move your eyes all around 
freely . It seems that the brain 
gradually constructs a model of the 
object .  When you switch from look
ing at one part to looking at another 
part, the convergence of the eyes 
becomes automatic,  anticipating 
what is required for various parts of 
the picture . 

Program Notes 
The accompanying program of 

listing 1 is written in North Star 
BASIC. In order to make the plotting 
pen move fast enough to make clean 
traces without spreading the ink, I 
have done the process in 2 stages: first 
the picture is generated and stored; 
then the stored list of X, Y coordinates 
is scanned and plotted . This is done 
for each picture, left and right, in 
turn. If you want to plot directly (as 
you would do on a video display 
screen where plotting speed is essen
tially instant), you can eliminate the 

------------------------------,
storage phase (GOSUB 770 in line 
500) and substitute a cail to the plot-
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ting subroutine. You would also 
delete the GOSUB 570 in line 510. 
The plotting subroutine would con
sist of lines 770 and 780 followed by 
the commands to plot X and Y, and a 
RETURN statement - much simpler. 

My analog output is generated with 
a Cromemco D + 7 A board, which 
can produce 7 independent outputs. 
The digital-to-analog converters 
(DACs) have only 8 bits of resolu
tion, and my plotter can plot about 
100 points per inch. To get the max
imum possible resolution I have used 
2 analog outputs for the X axis . One, 
device 28, simply puts out either 
- 2 .56 V or + 2.56 V; the other, 
device 29, puts out the same range of 
voltages representing the variations 
in Y. This makes it possible to plot 
each picture, left and right, with the 
full resolution of 256 elements. The 
recorder has a voltage differential in
put, so device 28 goes to the negative 
input and device 29 to the positive input. 

In lines 370 and 510 you will 
observe a variable Q that is set to 127 
for the left picture and 128 for the 
right picture. A value of 127 output 
to a converter corresponds to the 
maximum positive voltage of 2 .55V. 



Radio Shack introduces 
its second TRS-80@) computer breakthrough. 

A small-business computer for people who like to 
pay less than the "going price". 

Why Radio Shack's "going price" is 
so much lower 

There's TRS-80 Model I .  Systems start at 

$499. Last year they started at $599, but 

now we're down the learn ing curve wh i l e  

others are just starting up.  T h i s  a d ,  of 

course, is not about Model I. It's about 
Model l I .  Model l I systems start at $3450. 
It's an a l l  8" f loppy d isk system: one b u i l t  

in ,  room for three more. True 1 2" mon itor, 

twice the s ize of the IBM 51 10 ,  for exam

ple. Twice the operat ing speed of Model I. 
U pper and lower case. New state-of-the

art 76-key keyboard. Level l II expanded 

BASIC. And here's what's so i ncredib le :  
comparable systems ( l i ke I B M  51 10)  cost 

roughly 33% to 66% more. We said we'd 

tel l you why; it's a mix of three pos

s i b i l it ies: ( 1 )  they have h igher  se l l ing 

costs, (2)  they have h ig her manufacturing 

costs, (3) we have lower g ross marg i ns.  

A small business may be a small 
part of a large business, right? 

Most businesses, small  or large, have a 
tendency to buy too much computer for 
their  job. We learned about this with 

Circle 318 on i nqu i ry card. 

TRS-80 Model I; i n  fact Model I is  too l ittle 
computer for many business appl ica
tions. So we designed Model l I to be "just 
enoug h computer" for most micro/m i n i  
appl ications. And here's a promise: we' l l  
se l l  you what you need, not less, not 
more, and you w i l l  SAVE MONEY 

Does a retailer belong in the 
business-computer business? 

The competition wou ld l i ke you to bel ieve 

computers can't be sold over the counter 

l i ke typewriters. They're r ight !  Busi ness 

computers l i ke TRS-80 Model l I have to 

be sold where computers and software 

are sold,  where computers are serviced, 

where computer advice is avai lable 

d i rectly from the manufacturer. That, 
friend, is  exactly what Rad io Shack 

is  al l about. 

How we sold over 100, 000 
TRS-80 Model I Systems 

Th is is  probably the most i nterest ing 

computer story never told. We did not 

know- repeat NOT know-there was a 

. %-Megabyte Basic 
System $3450* 

2-Megabyte 
System�8737� . 

big market for personal computers. So we 

put 20 people on the job. Shortly there

after we had over 700 people on the job. 

The over 1 00,000 system sales came from 

getting off our beh inds FAST and meeting 

demand by bui l d ing computers ( instead 

of ta l ki n g  about them) 

Radio Shack deserves to be your 
small-computer company! 

Si mply because we offer 5-f igure com

puting power at a 4-f igure price-with 

five bus iness software packages ready to 

"go to work" immed iately-with your 
exist ing personnel. Plus,  modular design 

means easy expandabi I ity with p l ug-in 

printers, addit ional d isk dr ives and more! 

You can order a TRS-80 Model l I (or I) in 
over 7300 locations worldwide. And, over 

100 USA Computer Sales/Serv ice centers 

are ready to stand behind your computer 

with service (and t ra in ing c lasses, if you 

wish).  There's so much to te l l  about 

TRS-80 I I , we urge you to come in  today 

and get a l l  the facts, f i rsthand! 
* Retail prices may vary at individual stores and dealers . 

Mail to: Radio Shack, Dept. CE·203 I 
1300 One Tandy Center, Fort Worth, TX 76102 1 " e " 1 y S 0 Send me your new 1980 TRS-80 Computer Catalog 

___ 0 I'd like more facts - have a representative call me J I 
I 
I 
I 
I I 

City State Zip I 
- - - - - - - - - - - - - - - - - - - - - - � 
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Applied to the negative recorder in
put, this biases the pen to the left . A 
value of 128 (hexadecimal 80) cor
responds to -2 .56 V, and biases the 
pen to the right .  

100; if I had not used device 28, I 
would have run at 1 V per inch and 
used K1 = 50. 

linear term that is requested: the con
stant K4 sets i t .  For every plot, the 
parameter T runs from 0 to 100, and 
the Z coordinate has the amount 
K4 X T added to it. Thus if K4 is 1, the 
Z coordinate will have 100 inches 
added to it by the time the plot 
finishes . If the Z size is set to 0, the Z 
coordinate will move linearly away 
from the viewer during the plot. 

Lines 770 and 780 do the actual 
conversion from X,Y,Z coordinates 
to X,Y stereo coordinates. You will 
notice that the equation for the stereo 
value of X is not quite the same as the 
above equation; the added constant E 
has been left off. This results in the 
picture being plotted relative to the 
point straight ahead of the relevant 
eye in the X direction; this permits the 
highest possible resolution. The aux
iliary X output from device 28 inserts 
the missing value of E into the plot .  If 
you are plotting on a high-resolution 
video display, you can write the first 
statement in line 780 as :  

The plotting parameters are set in 
lines 220 to 360. For X, Y, and Z the 
program asks for the number of full 
sine wave cycles to be plotted, the 
phase angle at which each variable is 
to start (in degrees) ,  the size of each 
plot in inches (from left edge to right 
edge, bottom to top, or near to far), 
and the position of the center of the 
range of variation of each plot. 

The last item requested is a size fac
tor. The size of the pattern for all 3 
variables is multiplied by a variable 
G, computed from G = 1 + KS X T, For the Z axis only, there is also a 

X =  ( (X - E) X U + E) X K1 
+ I O JL F  l 50V P E N  

L I F T  
C O I L  
� 1 20!l 

C A S E  

F R O M  
D I G ITAL 
TO 
A N A L O G  
O U T P U T  

3. 3 K  

and eliminate all statements involving 
Q (in lines 370, 510, 670, and 690) .  At 
the same time, the scale factor K1 
(line 90) should be adjusted to reflect 
the actual number of points per inch 
on the display. I ran the recorder at 2 
V per inch, which works out to K1 = 

Figure 2: Pen lift circuit for use with digital-to-analog converter driver. The PNP tran
sistor serves as switch; NPN driver transistor amplifies low-level input for high-voltage 
switch . 

• INFINITE IIIIC .TM 
RELOCATAB LE MODU LES FOR THE TRS LEVEL I I  AN D DOS SYSTEMS 

LOAD ANY OR ALL MODULES. FOR $49.95 TH E CORE PACKAG E I NCLUDES: 
QO MATRIX PACKAG E QO QO STRI N G  PAC KAG E QO 

Over 30 BASIC commands Including: 
oo Matrix Read, Inverse, Transpose, and Identity. 

Simu ltaneous Equations ! ! !  
oo Add, Subtract, or M u lt ip ly Scalars, Vectors, or M u lti·  

d imension arrays! ! !  
oo Dynamical ly Reshape, Expand, Delete Arrays, Change 

arrays in mid-program. 
oo Copy array elements, set arrays to scalar, zero arrays, 

move arrays. 
oo Tape array read and write including string arrays. 

FOR $29.95 more get the oo BUSIN ESS PACKAGE oo 
oo El imi nate round-off error ! !  Mult ip le precision packed 

decimal  arithmetic. 1 27-digit max. accuracy 
oo Binary search or sorted arrays. I nsert new elements i n  

sorted arrays ! ! !  
oo Automatic page headi ngs, footings, and pagination. 

Includes forced end-of-page. 
oo Automatic hash for record retrieval ! !  And more for your 

professional packages. 

COMMAND PROCESSOR 'COM PROC' for $1 9.95 (DOS only) 

Over 40 BASIC commands Including: 
oo Left and right just ify, truncate, rotate. Text j u stif ication. 

String centering. 
oo Delete or msert substring, Pack strings, Convert to upper 

or lower case. 
oo Translate characters, Reverse strings, Verify function, 

N umber of occurrences. 
oo Masked string searches for s i m ple or array variables. 

Encrypt or decrypt strings. 
oo Compress/uncompress character string arrays to 6 bits or 

less per character. 
oo A N D  the famous RACET machine l anguage SORTS. M ulti· 

key mult ivariable and string. Sort 1 000 elements i n  9 sec ! !  

FUTU R E  oo A D D·ON PACKAG ES oo will include 
oo STATISTICS oo I N PUT/OUTPUT oc G RAPH ICS oo 
Attn: TRS Add·On OEM's: We can support your special 

hardware add·ons with d i rect BASIC commands. 
System Houses: We l icense System House usage of 
oo I N FI N ITE BASIC oo modules. 

Extend DOS-AUTO command to perform m ult iple steps either at power-up or as a user command. 
Execute a script consisting of a sequence of commands or data from a BASIC command fi le. 

Check, VISA, M/C C.O.D. 
Calif. residents add 6% 

REMODEL + PROLOAD for $34.95 (Specify 1 6, 32, or 48K version) 
REnumber any section of a program, MOve program segments, DElete program l ines. 
Combine programs with renumber and merge. Load or save any portion of program from tape. 

DISK SORT PROGRAM 'DOSORT' for $34.95 (Specify 32 or 48K, minimum 2 disk system) 
SORT/MERGE mult i-diskette sequential files. M ult iple variables and keys. 
Includes mach ine language in-memory sorts, comparators and string handl ing.  

COPY SYSTEM TAPES with 'COPSYS' for $1 4.95 (Non· DOS) 
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WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE � RACET COMPUTES 1 
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where K5 is the size factor. If K5 is 
-0 .01,  G will range from 1 to 0 during 
each plot. That means the picture will 
start out full-size, and shrink to a 
point just as the plot finishes. If K5 is 
0, there will be no change in size. 

Use of String Variables 
Some plots take many points; I 

have allowed for 3000, or 1500 X, Y 
pairs. A floating-point representation 

would need 15,000 bytes of storage. 
That is more than I have, so I con
verted each variable to character for
mat and stored the results as a 
character string, 1 byte per coor
dinate instead of 5. The function 
CHR$ will convert a floating-point 
number between 0 and 255 to the 
character format needed for strings. 
The ASC function will perform the 
reverse operation . The program 

Figure 3: Plot of Lissajous pattern produced by BASIC program of listing 1,  driving an 
analog recorder. Parameters follow in the order requested by the program. For X: 
cycles =3, phase = O, size = B, position = O; for Y: cycles = B, phase =O, size =B, posi
tion = O; for Z: cycles = S, phase = O, size = B, position = 30, linear = O; size factor = O. 

Figure 4: Spiral plot. Parameters in order are, for X: cycles =4,  phase =0, size = B, posi
tion = O; for Y: cycles = B, phase = 90, size =B, position = O; for Z: cycles = O, phase = O, 
size =O, position =30, linear = O. S; size factor =  - 0. 01 .  

Figure 5 :  Plot with cardioid. Parameters are, for X: cycles =3.25, phase = O, size = 9, 
position = O; for Y: cycles =3.25, phase = 90, size = 9, position = O; for Z: cycles = O, 
phase =O, size = O, position = 30, linear = 0.3; size factor= - 0. 03.  

scales X and Y to a positive or 
negative number (you must pick sizes 
and distances to keep this number 
within the range of -128 to + 127 
units, or 1 /Klth of that amount in 
"real space" ) .  This number is biased 
up by 128 (has 128 added to it ) ,  which 
is subtracted out when the stored 
number is recovered. 

Miscellany 
Before each plot begins, there is a 

pause to allow the pen to be set (with 
the positioning controls) to a point 
midway between the 2 pictures that 
will result .  One run plots both pic
tures, the pen lifting as necessary. 
You will need some type of circuit to 
allow one analog output to operate 
the pen lift; mine· is shown in figure 2 .  

Lines 840 thru 860 in listing 1 are a 
little feedback "circuit" that adjusts 
the step size in T (the parameter that 
runs from 1 to 100 during a plot) to 
maintain about 2 resolution elements 
of step size on the final plot . If the dif
ference between the current and the 
last positions of the pen is larger than 
2, the step size decreases. If the dif
ference is less than 2, the step size in
creases. Rather than computing the 
square root of the sum of the squares 
of X and Y steps to get the actual step 
size, I merely summed the absolute 
values of the step sizes, which is close 
enough and much faster. This saves 
time that would otherwise be wasted 
plotting the same point over and 
over. 

Even so, this is a very slow pro
gram. A plot with 6 loops in it takes 
about 10 minutes to store. Then a pic
ture is plotted, and you must wait the 
same length of time for the second 
picture to be plotted. Practical pro
duction of 3-dimensional motion pic
tures requires a faster program. 

Suitable lenses can be bought from 
the American Science Center, 5700 
Northwest Hwy, Chicago IL 60646. 
The stock number is 95-697, which 
gets you a pair of lenses 23 mm in 
diameter and having a focal length of 
136 mm (that gives a ZO of 5 .35 
inches) .  The price is $2 . 70 .  Cash 
orders require a minimum of $5 .00 
and a flat handling charge of $1 .00, 
so you will want to order with a 
friend or get something else from this 
very interesting catalog. Edmund 
Scientific Co, 300 Edscorp Bldg, Barr
ington NJ 08007 also carries these 
items . •  
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Curve Fitting with 
Your Computer 

Fred R Ruckdeschel 
773 John Glenn Blvd 

Webster NY 14580 

About the Author 

This article is dedicated to the smal l  sys
tem users who are faced with mu ltip le  vari 
able data tabl es and who have a desi re to 
curve fi t  ( regress) these data into sim pl e  
functional forms. The basic software prob
l ems facing such users are : 

1 .  The powerful general purpose statis
tical pac kages avai lable on the l arge 
computers are often not in source 
code (eg: BASIC or FO RTRAN) for 
trans lation to a microcomputer lan
guage. 

2 .  If the packages are avai l ab le, they are 
often very compl icated to use. There is 
a human l anguage barrier. 

3. The l arge mach ine software may not 
be d i rectly com patible with translation 
to a smal l  machine l anguage (eg : there 
may be cal ls for matrix inversions 
which are not internal fu nctions in the 
smal l system) .  

Dr Ruckdeschel is a principal scientist a t  the Xerox Corporation 
in Webster, New York, where he has been employed for the past 7 7 
years. During this time he has been involved in physics and manage
ment. Recently he has turned his interests to microcomputers for 
both data acquisition and personal use. His hobbies include sailing, 
woodworking, digital electronics, programming, and haunting 
computer stores. 

Listing 7 :  BASIC program for calculating a least squares parabolic fit to any 
data set having more than three points. 

3 0  P R I N T  " L E A S T  SQ U A R E S CU R V E  F I T R O U T I N E "  
4 0  P R I N T\ P R I N T 
5 0  P R I N T " T H I S  P R O G R A M  C A L C U L AT E S A P A R A BO L I C  " 
6 0  P R I NT " L E A S T  S Q U A R ES F I T  TO A G I V E N  DAT A SET . " 
7 0  P R I N T  
8 0  P R I N T  " I N S T R U C T I O N S "  
9 0  P R I N T  " - -- - - - - - - - - - " 
1 0 0 P R I N T  
1 1 0 P R I N T  " T H E  N U M BE R O F  D A T A  C O O R D I N A T E S P RO V I D E D " 
1 20 P R I N T " M US T  BE G R E A T E R  T H A N  T H R E E . O T H E R W I S E , A " 
1 3 0 P R I N T  " D I V I DE BY Z E RO E R RO R  M A Y  R E SU LT . "  
1 4 0 P R I N T 
1 5 0  P R I N T " I N P U T  TH E N U M B E R O F  D A T A  P O I N T S : " ,  
1 6 0 I N P U T  I 
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4. There are l im i tati ons i n  the types of 
functions fitted (eg : polynom ials only) 
i n  m ul tip l e d imensions. 

In the fol l owing sect ions we wi l l  d iscuss 
an app rox imate approach to the least 
squares fi tting of mu l ti p l e-d imension data. 
The techn ique p resented depends on ly on 
the avai l abi l i ty of a good one-d imensional 
curve fi tti ng  routine and requ i res some 
boo k keepi ng on the part of the user. Ad
m i tted l y, the approach l eads to statistical 
fits which are not opti m al ,  but  the ease of 
use and versati l i ty of the m ethod strongly 
coun ter  this negative featu re. An example 
wi l l  be given which quantitative ly i n dicates 
the magnitude of the shortfa l l  of the fi t ; the 
resu l ts are encouragi ng. 

A s ignificant advantage to the m ethod to 
be discussed is that it is simple. If users 
u nderstand what their one-d imensional curve 
fitti ng  routine does, or at l east u nderstand 
how to use i t, then the conceptu al and 
p ractical extension to m any  d imensi ons is 
rel ative ly  easy. 

For those who have had l ittle experience 
with regress ing data i n to functional forms, 
we wi l l  first consider parabol ic (second order 
polynomial ) approx imations to one-dimen
s iona l  data u sing a fai r ly straigh tforward 
mathematical analysis . The analysis resu lts 
wi l l  then be converted into a s imple com
puter program wh ich wi l l  i n  turn be used to 
treat a noisy two-d imensional data set 
consisting of 1 21 data points. /Noise results 
from the random fluctuation of experi
mental data . . . .  BWL/ Thi s  data wi l l  be 
col lapsed down to a set of n ine coefficients 
belonging to the equations which represent 
a two-d imensional polynom ial fit to the 
data. Extension to more d imensio�s wi l l  be 
apparent after th i s  exercise. 

Least Squares Fit of a Parabo la 

Although the mathematics presen ted in  
fhi s  section is reasonably s imple,  there are 
some readers who may not enjoy it .  Those 
people may advance to the next section 
without great loss. For those in terested in 
Nth order pol ynom ial fits, see BASIC Pro
gramming for Scientists and Engineers by 



ANNOUNCING 
COMPANION I & II. 

Beneath this beautiful 
teakwood roll-top desk exterior, 
there beats a heart of pure.Radio 
Shack TRS-80 Microcomputer. 

But don't let the good looks 
fool you. This beauty's got a 
brain that's right at home in 
your office, home, classroom or 
laboratory. 

Two versions are available; 
each designed around the 
TRS-80 system with video 
monitor, keyboard, cassette 
recorder, expansion inter-face, 
mini-disk system and printer. 
Both include the latest version 
of the TRS-80 disk operating 
system, disk BASIC and Level II 
BASIC as well as the assurance 
of Radio Shack's reputation, 
warranty and national service 
network. 

The Companion I features 
16K of memory, the TRS-80 
Quick Printer I and a single 
mini-disk drive. 

The Companion II highlights 
include 32K of memory, the 
TRS-80 tractor feed line printer 
and dual mini-disk drives. 

Either version can be 
expanded to accommodate 
additional memory and mini
disk drives. 

PRODATA,INC. 

PODY 

And we haven't forgotten the 
brain food either. A full set of 
cassettes, diskettes and paper 
accompanies the clear and 
concise instructions of the 
Companion User's Guide. All 
this brain matter comes 
pre-assembled in a body you can 
love and live with. 

The perfect companions from 
PRO DATA. 

These packages are competitively priced at $3 ,495 and $4,995 FOB Ft. Worth, Texas, and ready for immediate 
delivery. We'll pay the air freight charges on all prepaid orders within the Continental U.S.A. For more information, 

write or call PRO DATA, Inc. , 98- 1 122 Kahapili Street, Aiea, Hawaii 9670 1 ,  Telephone: 808-488-5348. 
Assembly Office: 3260 Lake Pontchartrain Drive, Arlington, Texas 76016 .  Dealer inquiries invited. 
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Listing 1 continued: 

1 7 0  I F  I < 3  T H EN GOTO 1 1 0 
1 8 0 D I M  X ( l ) , Y ( I )  
1 9 0 P R I NT 
200 P R I N T  " T H E R E  ARE TWO I NP U T  O P T I ONS . ONE  ( 1 )  " 
2 1 0 P R I NT " I N P U T S  T H E  DATA  P O I NTS I N  COOR D I NA T E  " 
2 2 0  P R I NT " P A I RS , A N D  T H E  O T H E R  ( 2 )  A L LOWS ONE TO " 
2 3 0  P R I N T  " F I R ST I N P UT T H E  I ND E P E N DENT V A R I ABLE " 
2 4 0  P R I NT " V AL U E S , L A T E R  FO LLOWED BY T H E  D E P EN D E N T  " 
2 5 0  P R I N T  " W H I C H  MODE DO YOU D E S I R E? ( 1  O R  2 ) : " 
2 6 0  I NP UT Z 
2 7 0  I F  Z= 2 T H E N  GOTO 3 0 0  
2 8 0  I F  Z= 1 T H E N  G O T O  3 9 0  
2 9 0  GOTO 2 5 0  
3 0 0  F O R  M: O T O  I - 1 
3 1 0  P R I NT M+ 1 ,  
3 2 0  I NP U T  X ( M )  
3 3 0  N E X T  M 
3 4 0  FOR M = O  T O  I - 1 
3 5 0  P R I N T  M+ 1 ,  
3 6 0  I NP UT Y ( M )  
3 7 0  N EX T  M 
3 8 0  GOTO 4 30 
3 9 0  F O R  M= O T O  I - 1 
4 0 0  P R I NT M+ 1 ,  
4 1 0 I N P U T  X ( M ) , Y ( M )  
4 20 N EX T  M 
4 30 R E M  BEG I N N I NG OF L E AST S Q UA R E  C A L CU LAT I O N  
4 4 0  A 0 : 1 \ A 1 : 0\ A2 = 0 \ A 3 : 0\ A 4 : 0  
4 5 0  R E M  U , V , W  A R E  T H E  DES I R ED C O E F F I C I E NTS 
4 6 0  U : O\ V : O\ W : O  
4 7 0  D= O 
4 8 0  FOR M= O T O  I - 1 
4 9 0  A 1 = A 1 + X ( M )  
5 00 A 2 = A2+ X ( M ) * X ( M )  
5 1 0 A 3 = A 3 + X ( M ) 1 X ( M ) * X ( M )  
5 20 A 4 : A4 + X ( M ) * X ( M ) * X ( M ) * X ( M )  
5 3 0 BO : BO + Y ( M )  
5 4 0 B 1 = B 1 + Y ( M ) * X ( M )  
5 5 0  B2 = B2 + Y ( M ) * X ( M ) * X ( M )  
5 6 0  N E X T  M 
5 7 0  A 1 = A 1 / I\ A2 = A 2 / I \ A 3 = A 3 / I \ A 4 : A4 / I  
5 8 0  B O = BO/ I \ B 1 : B 1 / I \ B2 = B2 / I  
5 9 0  D= A O * ( A 2 1 A 4 - A 3 1 A 3 ) - A 1 1 ( A 1 1 A 4 - A 3 * A 2 ) + A 2 1 ( A 1 * A 3 - A2 1 A 2 ) 
6 0 0  U = BO * ( A2 1 A 4 - A 3 * A 3 ) + B 1 1 ( A 3 * A 2- A 1 1 A 4 ) +B 2 * ( A 1 * A 3 - A 2 * A 2 ) 
6 1 0  U : U / D  
6 2 0  V = BO * ( A 3 * A2 - A 1 1 A 4 ) + B 1 1 ( A O * A 4 - A2 1 A 2 ) +B2* ( A 2 * A 1 - A O * A 3 )  
6 3 0  V = V / D  
6 4 0  W : B O i ( A 1 1 A 3- A 2 * A2 ) +B 1 * ( A 1 1 A 2 - AO * A 3 ) + B2 * ( A O * A 2- A 1 * A 1 ) 
6 5 0  W: W / D  
6 6 0  P R I N T\ P R I NT\ P R I NT 
6 7 0  P R I N T  " F I TTED EQ U A T I O N  IS : " 
6 8 0  P R I N T  
6 9 0  P R I N T " Y=  " , 1 8 F 4 , U , "  " 
7 00 I F  V > = O T H E N  P R I N T " + " , 
7 1 0 P R I NT % 8 F 4 , V , " * X  " ,  
7 2 0  I F  W> = O  THEN P R I N T " +  " ,  
7 3 0 P R I NT 1 8 F 4 , W , " * X * X "  
7 4 0 R E M  E V A L U A T I O N  O F  STA N D A RD DE V I AT I ON 
7 5 0  S : O  
7 60 F O R  M= O T O  I- 1 
7 7 0  T = Y ( M ) - U - V * X ( M ) - W* X ( M ) * X ( M )  
7 8 0 S = S+ T * T  
7 9 0  N EX T  M 
8 0 0  S : S / ( I - 1 )  
8 1 0 · P R I NT\ P R I NT 
8 2 0  P R I N T  " S TAN DARD  DE V I AT I O N  OF F I T : " 
8 30 P R I NT S 8 F 4 , SQ RT ( S )  
8 4 0  P R I NT\ P R I NT\ P R I NT 
8 5 0 E N D  
R EA D Y  
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W N Hub in  { Prentice-Hal l, E nglewood 
Cl iffs N J ,  1 978) .  

The pu rpose of doing a particu l ar one
d imensional l east squares examp l e  is to show 
how a curve fitting routine may general ly be 
developed us ing bru te force (no tricks) 
techn i ques wh ich requ i re l i tt le deep thought, 
just competent algebra. 

It i s  always possib l e  to exactly fi t a 
reasonably wel l -behaved data set using a 
carefu l l y  chosen polynom ial of the proper 
degree (h ighest power) . For examp le, if the 
independent continuous variable is x {eg: 
age) ,  and the resu l tant dependent variable 
response i s  y = f(x) (eg: he ight), it is l egiti
mate to write {assum ing  that the "true" 
function has no poles or d i scontinu i ties) : 

M-7 
y � f(x) = L 

m=O 
( 1 )  

To be sure that th is  approximation works 
wel l we may have to let M become infin itel y  
large. However, for an  I component data set, 
(yi, xi) , where xi i s  the particu l ar i ndependent 
variab le  val u e  (eg: the age of a specifi c  per
son )  and Yi the part icular response {corre
sponding height of that person ) ,  the data may 
be exactly fitted us ing a polynomial of 
degree M-7 = 1-7 .  

The  proof of this assertion i s  s imp le .  
Assume we do not know the coeffic ients 
am . However, for each of the I data points 
we have: 

/- 7 
yi = 2: m=O 

m 
a x m i  (2) 

Each Yi i s  known . Each xr i s  known. There 
are thus I {simu l taneous) equations in I 
unknowns {the am) ,  and equation {2) may 
be exactly satisfied with a p roper (and 
un i que) choice of am values {coefficients) . 
Thus the data i s  fitted exact ly. 

Al though the above conclusion i s  very 
powerfu l , it lacks d i rect appl icabi l ity in  
many real l i fe statistical s ituations. For 
example, if  there are 20 pieces of data 
conta in ing noise, it wou l d  be a l i ttle fool ish 
to fi t a 1 9th degree polynomial to the data. 
Usual ly the objective i s  to smooth ou t large 
and noisy data sets i n to curves having only a 
few descriptive constants {coefficients) . We 
wi l l  consider here only the second degree 
polynomial {parabol ic) case : 

The approximation sign is used, si nce we 
wi l l  usLJa l ly not be able to fit the data 
exactly, given such a restriction on the 



NEW UTILITY FOR 
YOUR COMPUTER. 
Until now, there hasn't 
been a Real-Time Clock 
for the Apple I I* . The 
Apple Clock from Moun
tain Hardware keeps time 
and date in 1 mS increments 
for over one year. On- board 
battery backup keeps the clock 
running in the event of power 
outage. Software controlled interrupts are 
generated by the clock. That means you can 
call up schedules, t ime events, date printouts 
. . .  all in real time on a programmed schedule. 
EASY TO USE. 
The Apple Clock is easily accessed from 
BASIC using routines carried in on-board 
ROM. With it, you can read time and 
program time-dependent functions for 
virtually any interval. From mil l iseconds to 
days, months or a year. 

PLUG IN AND GO. 
Plug the Apple Clock into a peripheral slot 
on your Apple I I  and you're ready to go. 

FEATURES. 
• Time and date in 1 mS 
increments for pe�iods 
as long as one year. 

• Software for calendar 
and clock routines, as 

well as an event timer 
are contained on on

board ROM. 
• Program interrupts. 
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of ± .001 %. 

• On-board battery backup keeps your clock 
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At $199 assembled and tested, it's the clock 
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coupon below. 

A COMPLETE LINE. 
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r----------------------------------, 
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I � (408) 429-8600 

Sounds great. 
_ Send me everything I'll need to know about the Apple Clock. 
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Name _______________ _ 

Address ______________ _ 

City ________ State ___ Zip __ _ 

•Apple II is a trademark of Apple Computer, Inc. 
---------------------------------� 
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degree of the polynomial . That is, i n  general 
Yi =I= f(xJ However, i ntu itively we know that 
there must be a best choice for a0, a 7 and a2, 
given some fitting criteria. The criteria often 
used is least squares. We define the least 
squares erro r  as : 

The object is to find a choice for the am 
wh ich gives a m in imum value  for £. By 
separately taking part ia l  derivatives of equa
tion (3a) with respect to a 0, a 7 and a 2 we 
get the fo l lowing three equations i n  the 
three unknowns, a0, a 7 and a2 : 

1-7 
E (a0, a 7, a2) = I: {Yi - f(x)}

2 

i=O 

where, i n  th i s  particular case, 

Listing 2a: Sample run of listing 7 in which the data 
was created using y=x. 

R U N  

L E A S T  S Q U A R ES C U R V E  r i T  R OU T I N E 

T H I S  P RO G R A M  C A L C U L AT ES A P A R A BO L I C  
L E A S T  SQ U A R E S  r i T  T O  A G I V E N  D A T A S E T . 

I NS T R U CT I O N S  

T H E  N U M B E R  O r  D A T A  CO O R D I N A T E S  P R O V I DE D  
M U S T  BE G R E A T E R  T H A N  TH R E E .  O T H E R W I S E , A 
D I V I DE BY Z E RO E R R O R  M A Y  R E S U L T . 

I NP U T  T H E  N U M BE R  O r  D A T A  P O I N T S : ? 1 0  

T H E R E  A R E  T WO I N P U T  O P T I O N S . O N E  ( 1 )  
I N P U T S  T H E  D A T A  P O I N T S  I N  CO O R D I N A T E  
P A I R S ,  A N D T H E  OT H E R  ( 2 )  A L LO � S  O N E  TO 
F l R S T  I NP U T  T H E  I N D E P E N D E N T  V A R I A B L E  
V A L U ES , L A T E R  FO L L O � E D  B Y  T H E  D E P E N D E N T  
WB I CH M O D E  DO Y O U  D E S I R E ?  ( 1 O R  2 ) : ? 1 

1 ? 0 , 0  
2 ?  1 ' 1  
3 ? 2 , 2  
4 ? 3 ' 3 
5 ? 4 , 4  
6 ? 5 , 5  
7 ? 6  , 6  
8 ? 7 , 7  
9 ? 8 , 8  
1 0 ? 9 , 9  

F I T T E D  E Q U A T I O N  I S :  

Y =  . 0 00 0  + 1 . 0 0 0 0 * X  + 

S TA N D A R D  D E V I A T I O N  OF F I T : 

R E A D Y  
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. O O O O * X * X  

. 0 0 0 0  

(3a) 
1-7 

0 =  I: 
i=O 

1-7 

(4a) 

(3b) 
0 = L { Yi - a0 - a 7xi - a2x/ } xi (4b) 

i=O 

Listing 2b: Sample run similar to listing 2a, but with y=x2. 

R U N  

L E A S T SQ U A R E S  C U R V E  r i T  R O U T I N E 

T H I S  P R OG R A M C A L C U L AT E S  A P A R A P O L I C  
L E A S T  SQ U A R E S r i T T O  A G I V E N D A T A  S E T . 

I N S T R U C T I O N S  

T H E  N U M B E R  O r  D A T A  C O O R D I N A T E S  P R O V I D E D  
M U S T  B E  G R E A T E R  T H A N  T H R E E . O T H E R w i S E ,  A 
D I V I D E B Y  Z E RO E R RO R  M A Y  R E S U LT . 

I N P U T  T H E  N U M B E R  O r  D A T A  P O I NT S : ? 1 0 . 

T H E R E  A R E  T WO I N P U T  O P T I O N S . O N E  ( 1 )  
I N P U T S  T H E  D A T A  P O I N T S  I N  C O O R D I N A T E  
P AI R S ,  A N D  T H E  O T H E R  ( 2 )  A L LOWS O N E  TO 
F I R S T  I N P U T  T H E  I N D E P E N D E N T  V A R I A B L E  
V A L U E S , L A T E R  FO L L O W E D  B Y  T H E  D E P E N D E N T  
W H I C H  MO D E  D O  Y O U  D E S I R E ?  ( 1  O R  2 ) : ? 1  

1 ?  1 ' 1 
2 ? 2 , 4  
3 ?  3 ' 9  
4 ? 4 , 1 6 
5 ? 5 , 2 5 
6 ? 6 , 3 6 
7 ? 7  ' 4 9 
8 ? 8 , 6 4  
9 ? 9 , 8 1  
1 0 ? 1 0 , 1 0 0 

F I T T E D  E Q U A T I ON I S :  

Y =  . 0 00 0  + . O O O O * X + 

S T A N D A R D  D E V I A T I O N  O F  F I T : 

R EA D Y  

1 . 0 0 0 0 * X * X  

. 0 0 0 0  



1-7 

0 = L { Yi - a0 - a7xi - a2x/ } x/ (4c ) 
i=O 

These s imu ltaneous equations can be so lved 
using Cramer's Ru le  (see texts on matrix 
algebra) to give : 

a = 0 

a = 7 

a = 2 

where: 

and: 

A 0 

{B0(A2A4-A/) 

+ B 7 (A 3A 2-A 7A4) 

+ BiA 7A3-A/) }  /D 

{ B0(A 3A 2-A 7A 4) 

+ B 7 (A 0A 4 -A/) 

+BiA2A 7-A 0A3) } /D 

{ B0(A 7A 3-A /J 

+ B /A 7A 2-A 0A 3) 

+ BiA0A2-A /J } /D 

-A  7 (A 7 A 4 -A 3A 2) 

+AlA 7A3-A/) 

1- 7  

L:: X� /f 
I i=O 

1- 7 

L:: Y/� /1 
i=O 

(Sa) 

(Sb ) 

(Sc ) 

(Sd ) 

These equations are encoded i nto the pro
gram shown in l i sting 1 .  Listing 2a shows a 
sample run in which the relation y=x was 
used to create the data. The program cor
rectly i n terpreted the data and returned 
y=x as the fitted fu nction .  I n  this examp le  
there was no  x2 term. L i st ing 2b  demon
strates a sim i l ar test ru n,  but this t ime us ing 
y=x2 to create the data. Agai n ,  the program 
returns the proper coefficients. 

Listing 2c d isp lays a least sq uares fit to 
data generated using the function y=x+e, 
where e fl ips back and forth between +1 and 
-1 ; very noisy data. The regress ion program 
ind icates the fitted fu nctional form to be 
l i near with a first power ( l i near) coefficient 
near un ity, and with a standard deviation 
approximately equal to e. When the same 
data sets are ru n through a standard Nth 
order regression routine,· the coefficient 
values obtained were approximate ly the 
same as shown in  l isti ngs 2a and 2b. How
ever, sign ificantly d ifferent coefficients are 
obtained for the case corresponding to 
l isting 2c. The fitted equation given by the 

Listing 2c: Least squares fit to a noisy line: y=x+e. 

R U N  

L E A ST S QU A R E S  C U R V E  F I T  R OU T I N E 

T H I S  P R OG R A M C A L C U L AT E S  A P A R A BO L I C  
L E A S T  SQ U A R E S  F I T  T O  A G I V E N D AT A  S E T . 

I N ST R U CT I O N S 

T H E  N U M B E R  O F  D A T A  CO O R D I N A T E S  P R O V I D E D  
M U S T  BE G R EAT E R  T H A N  T H R E E .  O T H E R W I S E ,  A 
D I V I D E BY Z E RO E R RO R  M A Y  R E S U LT . 

I N P U T  T H E  N U M B E R  O F  D A T A  P O I N T S : ? 1 0  

T H E R E  A R E  T W O  I N P U T  O P T I O N S . O N E  ( 1 )  
I N P U T S  T H E  D A T A  PO I N T S  I N  CO O R D I N A T E  
P A I R S , A N D T H E  O T H E R  ( 2 )  A L LO WS O N E  TO 
F I R S T  I N P U T  THE I N D E P E N D E N T  V A R I A B L E  
V A L U E S , L A T E R  F O L L O W E D  B Y  T H E  D E P E N D E N T  
WH I CH M O D E  D O  Y O U  D E S I R E ?  ( 1 O R  2 ) : ? 1 

1 ? 0 , - 1  
2 ?  1 ' 2  
3 ? 2 ' 1 
4 ? 3 , 4  
5 ? 4 , 3 
6 ? 5 , 6  
7 ? 6 , 5  
8 ? 7 , 8  
9 ? 8 , 7  
1 0 ? 9 , 1 0 

F I TT ED E Q U A T I O N  I S :  

Y =  - . 2 7 2 7 + 1 . 0 6 0 6 * X  + 

S T A N D A R D  D E V I A T I O N O F  F I T : 

R E A D Y  

. O O O O * X * X  

1 .  0 3 8 0  
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X =  0 

X =  

X =  

y 

. 0 0 0 0  

. 1 0 0 0  

. 2 0 0 0  

. 3 0 0 0  

. 4 0 0 0  

. 5 0 0 0  

. 6 0 0 0  

. 7 0 0 0  

. 8 0 0 0  

. 9 0 0 0  
1 .  0 0 0 0  

. 1  

y 

. 0 0 0 0  

. 1 0 0 0  

. 2 0 0 0  

. 3 0 0 0  

. 4 0 0 0  

. 5 0 0 0  

. 6 0 0 0  

. 7 0 0 0  

. 8 0 0 0  

. 9 0 0 0  
1 .  0 0 0 0  

. 2 

y 

. 0 0 0 0  

. 1 0 0 0  

. 2 0 0 0  

. 3 0 0 0  

. 4 0 0 0  

. 5 0 0 0  

. 6 0 0 0  

. 7 0 0 0  

. 8 0 0 0  

. 9 0 0 0  
1 .  0 0 0 0  

z 

- 1 . 8 7 7 0  
- 1 . 4 7 7 7  
- 1 . 2 1 2 4  

- . 6 0 2 1 
- . 1 5 9 7  

. 6 0 29 
1 .  4 1 5  3 
2 . 1 7 1 2  
3 . 0 4 4 2  
4 . 0 4 3 5 
5 . 0 8 9 9  

z 

- 2 . 1 7 2 7  
- 1 . 6 9 0 2  
- 1 . 3 7 6 9  

- . 7 9 7 0  
- . 3 6 8 2  

. 3 8 5 8  

. 9 6 6 6  
1 .  8 3 3 8 
2 . 6 1 0 7 
3 .  7 3 '1 5 
4 . 6 8 3 4  

z 

-2 . 2 1 4 8 
- 1 . 9 3 7 3 
- 1 . 5 4 2 2  
- 1 . 0 5 7 5  

- . 4 5 2 4  
. 1 2 4 3  
. 8 9 1 6  

1 .  6 6 2 6  
2 . 3 3 5 9  
3 . 2 5 6 5  
4 . 3 7 3 7  

Poole-Borchers regression i s  (when run on 
North Star BAS IC, Release 2, Version 3 ) : 

y = 0.34545452 + 0.807 57 52x 

+ 0. 02 72 7268x2 
(6) 

These coeffici ents have some interesting re
peating number sequences, but that is not a 
good reason to condemn them. However, 
using the above regression equation and 
calculating the standard deviation between 
the fit p redictions and the input data gives a 
standard deviation of 1 .0869, as compared 
with a value of 1 .0380 obtained using the 
Cramer's Rule algorithm shown in  l isting 1 .  

X =  . 3 X =  . 6 

y z y 

. 0 0 0 0  - 2 . 5 6 6 4  . 0 0 0 0  

. 1 0 0 0  - 2 . 2 3 1 5  . 1 0 0 0  

. 2 0 0 0  - 1 . 7 1 9 7  . 2 0 0 0  

. 3 0 0 0  - 1 . 1 9 1 0 . 3 0 0 0  

. 4 0 0 0  - . 6 1 7 8  . 4 0 0 0  

. 5 0 0 0  - . 0 0 2 6  . 5 0 0 0  

. 6 0 0 0  . 5 2 9 7  . 6 0 0 0  

. 7 0 0 0  1 .  3 2 2 2  . 7 0 0 0  

. 8 0 0 0  2 . 2 5 6 7  . 8 0 0 0  

. 9 0 0 0  3 .  1 9 0 9  . 9 0 0 0  
1 . 0 0 0 0  4 . 0 5 8 5  1 . 0 0 0 0  

X =  . 4 X =  . 7  

y z y 

. 0 0 0 0  - 2 . 6 8 1 3  . 0 0 0 0  

. 1 0 0 0  - 2 . 4 39 1 . 1 0 0 0  

. 2 0 0 0  - 2 . 0 1 29 . 2 0 0 0  

. 3 0 0 0  - 1 . 3 9 3 0  . 3 0 0 0  

. 4 0 0 0  - . 8 6 0 3  . 4 0 0 0  

. 5 0 0 0  - . 3 1 2 9 . 5 0 0 0  

. 6 0 0 0  . 5 4 2 2  . 6 0 0 0  

. 7 0 0 0  1 .  2 3 1 2  . 7 0 0 0  

. 8 0 0 0  2 . 0 6 2 5  . 8 0 0 0  

. 9 0 0 0  3 . 0 2 8 0  . 9 0 0 0  
1 . 0 0 0 0  4 . 0 1 0 9  1 . 0 0 0 0  

X =  . 5 X =  . 8  

y z y 

. 0 0 0 0  - 2 . 9 7 3 2  . 0 0 0 0  

. 1 0 0 0  - 2 . 5 1 6 1  . 1 0 0 0  

. 2 0 0 0  - 2 . 2 3 5 7  . 2 0 0 0  

. 3 0 0 0  - 1 . 5 4 1 8  . 3 0 0 0  

. 4 0 0 0  - 1 . 0 0 4 9  . 4 0 0 0  

. 5 0 0 0  - . 4 6 3 2 . 5 0 0 0  

. 6 0 0 0  . 3 5 2 4  . 6 0 0 0  

. 7 0 0 0 1 . 1 2 8 1  . 7 0 0 0  

. 8 0 0 0  2 . 0 4 6 4  . 8 0 0 0  

. 9 0 0 0  2 . 9 8 5 4  . 9 0 0 0  
1 . 0 0 0 0  4 . 0 3 6 6  1 . 0 0 0 0  

I t  i s  apparent that the p rogram given i n  th is 
art ic le p rovides a better fit than that of 
Poole and Borchers. The d iscrepancy i s  
probably due  to  the  errors wh ich occur 
when the square i s  evaluated using x 1\ 2 
(as in Boolean-Borchers algorith m) instead 
of x * x, which i s  more accurate. 

I t  is also i nteresting to note that although 
the two sets of coefficients obtained from 
the two d ifferent algorithms  are qu ite d i s· 
parate, the fits (as measured by the stand
ard deviation ) are s im i lar. When data i s  very 
noisy, a range of equations may fit the data 
to s imi lar precision ; the polynomial coeffi
cients obtained shou l d  not be treated as 
significant to very many decimal p laces . 

X =  . 9 

z y z 

- 3 . 1 3 8 3  . 0 0 0 0  - 3 . 7 2 7 2  

- 2 . 8 0 9 3  . 1 0 0 0  - 3 . 3 4 9 0 

- 2 . 2 6 5 1 . 2 0 0 0  - 2 . 8 3 6 1 

- 1 . 8 5 2 1  . 3 0 0 0  - 2 . 3 3 8 4  

- 1 . 1 9 1 5  . 4 0 0 0  - 1 . 5 9 0 2  
- .  4 1 1 3 . 5 0 0 0  - . 7 4 5 3  

. 3 6 5 7  . 6 0 0 0  . 2 8 7 6  
1 .  0 6 8 6  . 7 0 0 0  1 .  4 1 6 0  
2 .  1 8 1 2  . 8 0 0 0  2 . 6 6 4 4  
3 . 0 9 0 8  . 9 0 0 0  3 . 9 0 9 8  
4 . 3 5 29 1 . 0 0 0 0  5 . 4 9 5 8  

X =  

z y z 

- 3 . 3 0 4 0  . 0 0 0 0  - 3 . 8 6 5 0  
- 2 . 8 5 1 9  . 1 0 0 0  - 3 . 5 3 5 9  
- 2 . 4 1 28 . 2 0 0 0  - 3 . 0 8 0 4  
- 1 . 8 8 1 4  . 3 0 0 0  - 2 . 4 2 38 
- 1 . 2  39 2 . 4 0 0 0  - 1 . 5 1 2 6 

- . 5 6 4 8  . 5 0 0 0  - . 5 8 4 2  
. 2 9 1 9  . 6 0 0 0  . 3 5 8 7  

1 . 0 9 8 7  . 7 0 0 0  1 . 7 1 3 4 
2 . 1 6 6 6  . 8 0 0 0  3 . 0 2 29 
3 . 3 5 8 1 . 9 0 0 0  4 . 4 7 9 3  
4 . 5 7 4 5  1 . 0 0 0 0  6 . 0 0 1 5  

R E A D Y  

z 

- 3 . 5 0 6 2  
- 3 . 0 4 6 7  
- 2 . 6 1 4 1  
- 2 . 1 6 9 4  
- 1 . 5 0 7 2  

- . 6 6 2 2  
. 3 1 9 3  

1 .  3 2 4 5  
2 . 4 7 9 0  
3 .  5 36 1 
4 . 8 9 5 3  

Listing 3: Two-dimensional data set containing noise. This set was created in a well-defined way such that the fit obtained 
could be compared against the original function. 
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• 

SPECIAL DELIVERY • 

A totally new J?rinter has arrived. It 
delivers some specral advantages to small 
business and home computer systems. 
New, expanded paper-nandling capabili
ties. Excellent pnnt quality and long-run 
reliability. All these rugh quality features at 
an affordable price is indeed special delivery. 3-in-1 Paper Handling Model 730's 
exclusive three-in-one paper handling sys
tem gives you built-in flexibility. Payroll 
checks on pre-printed continuous forms. 
Inventory listings on fanfold. Direct mail 
on cut sheets. General information on roll 
paper. The 730 does it all. Exceptional Print Quality Model 730's 
7 x 7 dot matrix prints clear, legible 
characters - even 
when printing multi
ple copies. The 
adjustable print head 
utilizes the same free
flight technology as 
Centronics' 700 · 

Series - the most 

successful line of dot matrix printers in the 
world - to give you longer head life and 
smoother operation. Outstanding Reliability The simplic
ity of the Model 730's design employs 
fewer parts for higher reliability and less 
maintenance. You get more in-service time 
for your money. Compact Design Model 730 packs all 
this performance capability into a stylish 
unit that can fit right on your desktop. It's 
no larger than a portable typewriter and 
weighs less than 10 pounds. 

For all its features, Model 730 is priced 
within the budget of even the most cost
conscious systems owner. For more infor

mation on the Model 
730, other products or 
emJ?loyment oppor
tunities, write or call 
today: Centronics 
Data Computer Cor
poration, Hudson, NH 
03051, (603) 883-0111. 

CENTRONICS PRINTERS 
DELIVER THE WORD 
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TRS-80 BUS INESS PRO GRAMS 
So good, they're guaranteed!!! 

These are the best . . .  & we're willing to back them up with our software guarantee ! • 
Created by Data Access' professional staff, our programs are versatile, comprehensive, 

AND easy to use. 
Using BASIC and ASSEMBLER, they're fast ready to "RUN". They are powerful tools that 

can expedite clerical tasks, and expand management reporting. 

All programs: 
+ Have Data Base Management System 
+ Use ISAM or Hash Access Techniques 
+ Give Instant Record Retrieval 
+ Have Interactive Screen Displays 
+ Use Error Trapping Entry Procedures 
+ Include Thorough Documentation 
+ Provide Comprehensive Reporting 
+ Utilize Fast Assembler Routines 
+ Run under DOS 2.2 
+ Include Complete Support 
+ Run On 2, 3,  or 4 Disk Drives 

On-Line Inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $600 
Up to 1 800 Items on 4 Drives. Distributor/Jobber orientation. Includes invoice printing! 

Point of Sale w/lnvontory Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $750 
Complete retail inventory management system. On the Screen: builds sales ticket, price items, checks 

lor sale prices and qty's, interactive low stock alerts, allows price & qty changes lw/auditl, Cash, Check, 
6 Credit Cards or Company Charge, & Reporting: Daily Ticket Journal, Inventory Transaction Journal, 
Salesman's Report, Stock Status, Profit, & Low Stock Reports. MORE! 

Accounts Receivable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $500 
Up to 1 200 accounts on 4 Orives.Full Trial Balance, Aging, Credit Checking, Monthly Statements. Also 

prints mailing labels for accounts! 

General Lodger w/Chock Writer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $500 
Prints Checks in Cash Disbursements JL! 600 Accounts & 2 1 00 Transactions/Month on 3 Drives; 

300/900 on 2! Supports multiple cost/profit centers, user has complete control of formatting. Prints 
Balance Sheet, Income Statement IP&LJ, Ledgers, Journals, Transaction Reports, Posting Reports . . .  A 
Total General Ledger System! 

Payroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $500 
Up to 600 employees on 4 Drives! Handles Federal, State, Tips, Dues & Deductions. Complete user 

control of all payroll functions. Prints on the same check as the General Ledger! 

Mailing List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $200 
Up to 1 800 Names on 4 Drives! Six character alphanumeric key & 4 character select code for each 

record. Sort by key, name, state or ZIP code! 

MANUALS ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • . • . . . .  $20 each 

WRITING YOUR OWN?????? 
Save Days, Weeks, Months with Data Access' proven utility packages. On diskette . . .  

Memory Sort . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $39 
Speed operation of BASIC programs! VERY FAST in memory assembler sort. Supplied pre·linked to load 

at any 4K boundary through 48K. 

Disk Sort Routines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $79 
Make the most of disk capacity & speed! Reads random data from disk, performs FAST assembler sort, 

and returns alphanumerically sorted list ready to pass to other program operations in BASIC. Reads & 
sorts 1 000 records in less than 5 Minutes! Sorts as many records as can be contained on your disks! 

Data Base Manage w/ISAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 7  5 
Complete database handling system! !SAM directory; interactive record create, delete, edit, display and 

print; file compress and backup; routines for loading assembler programs from BASIC; disk sort; INKEY 
data entry subroutines; random and sequential access to any record. Interactive data base specification. 
All source included! 

•oats Access Corporation guarantees thst its programs will losd & run, 
end thst they srs free from programming defects. 

A licensing agreement is required for esch instsllstion of the above programs. 

DEALER INQUIRES INVITED 
Call for the name of  the dealer in your area, or  order direct from: 

DATA AccEss CoR pORATioN 
1 1 205 SOUTH DIXIE HIGHWAY 

MIAMI, FLORIDA 331 56 

(305) 238·7 9 1 9  

•TAS·BO i s  a trademark o f  Radio Shack. 
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This is one of the dangers in curve fitting 
and p lacing great value on the results, 
especial l y  when mathematica l ly  exact algo
r ithms can be wayla id by cal cu lation error. 

I n  the next section we w i l l  consider how 
to use the one-di mensional least squares 
routine for fits in many d imensions. 

Parabol ic F its i n  Many D imens ions 

To examine how the one-dimensional 
l east squares rout ine may be used ( i n  ap
proximation ) in many d imensions, we wi l l  
first consider the two-d i mens ional case. 

Let xi and Yi be the independent vari
ables, and zi be the dependent variab le .  
The parabol ic f it desi red is :  

where : 

+ b2(x . )y _2 I I 

(7) 

(8a) 
(8b ) 

Idea l ly we wou ld  choose the n ine a2m co
effici ent val ues such that 

1-7 

L { zi - f(xi , Y)}2 
i=O 

is m in im ized. I n  other words, we wish to 
m in im ize the sums of the squares of the dis
tances between predicted and actual data 
po in ts. However, if the data is arranged i n  
a tabular form, such as shown i n  l ist ing 3 ,  
a quasi-l east squares fi t can be obtained one 
d imension at a time. 

The way this is done i s  that for each X · 
we regress zi (the dependent variable} 
against Yi (the independent variable) to ob
tain a least squares set of b0(x), bdx) and 
b2(x) Next, we treat b0(x) as a dependent 
variable and regress against xi (the remain ing 
independent variable ) to get a00, a0 7 and 
a02 . The same is  done for b  dx) and b2(x) . 

For  the  data shown in  l isting 3 ,  the first 
regression step y ie lds the blx;) values given 
in table 1 .  Each coefficient colum n  i n  
table 1 i s  then regressed against X; t o  give the 
n ine coeffic ients l isted in tab le 2. These 
coeffic ients may be u sed with equations 
(8a) , (8b ) and (8c) to obtain the regression 
ind icated by equation (7 ) .  



Let your LSI-11* break 
the rrier 

With our Bank-Switching family 
In  LOCAL mode our memory is functionally just 
l ike DEC memory. But when you run out of 
memory space you're not lost. Add an inex
pensive Bank-Switch Control ler (BSC-256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 

So don't get boxed in with other brands of 
LSI-1 1 * memory. Break free. Join the family: 

RMA-032 32K by 1 6  bit RAM . $1 200 
On-board refresh (Single qty.) 

RMS-016 16K by 1 6  bit ROM. $300 
( lntel 271 6) (Single qty.) 

BSC-256 The Bank-Switch $300 
Control ler (Single qty.) 

Substantial quantity discounts are available. For a free 
copy of our Bank-Switching manual, call or write on your 
company letterhead. 

Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
(415) 493-5544 

*Registered trademark of Digital Equipment Corporation 

�� 
DIGITAL PATHWAYS 
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X .  b
o

( x
i
) I 

0.0 -1 .8758 
0 . 1  -2.2677 
0.2 -2 .4542 
0.3 -2 .7791 
0.4 -2.9875 
0.5 -3.2 1 1 8  
0.6 -3.431 6  
0.7 -3.5456 
0.8 -3.801 0  
0.9 -4.0544 
1 .0 -4.29 1 1  

Because w e  d id  the regression i n  two 
steps, the l east squares criteria taken as a 
whole haven 't been satisfied . Thus the co
efficients obtained are not optimal ,  as wi l l  
b e  seen shortly. 

I t  shou l d  be noted in passing that the 
blocks of data {for each x1) are equal i n  
l ength . Th is  i s  not a requ i rement for val id ity 
of the techn ique .  What i s  necessary i s  that 
there be at least three independent data 
points in each x1 block. Otherwise D in 
equation (Sd) becomes 0, and a divide error 
wi l l  resu lt .  Also observe that the x1 and y1 
i ncrements need not be equal or u n iform .  
Few restrictions are placed o n  the data. 

The precision of the regression fit may be 
assessed using the. standard deviation asso
ciated with the d ifference between the 
predicted data values and the actual data. 
This gives 0.23, or rough ly 3 percent accu
racy, which is encouraging. 

The equation used to generate the noisy 
two-d imensional data was : 

(9) 
- 7.9 + 0.2 (RND(0)-0.5) 

The standard deviation of the noise term is 
0 .06. Thus the 2 step fitting procedure is 
not as good as i t  cou l d  possibly be; 1 percent 
accuracy cou ld  be obtained using the non
random part of equation (9 ) ;  a better fit .  

Standard 
b

1
(x

i
) b

2
( x

i
) Deviation 

2.902 1 4 .0807 0.05 
3 .1 672 4 .2439 0 .24 
3 .2702 3 .96 1 4  0 .24 
3.7056 3.5807 0.24 
3.5408 3.8676 0.23 
3.5623 4 .0746 0.23 
3.5360 4 .5941 0.24 
3 .2876 5 .2208 0 .25 
3.3066 5 .8698 0.27 
3 . 1 0 1 7  6.9 1 78 0.28 
3.4786 7 .4 1 85 0.31 

Table 1: First level regression coefficients. 

0 1 2 Standard Deviation 

0 - 1 .9433 -2.7209 0.4263 0.05 

m 1 3.01 1 0  1 .8648 -1 .6931 0.1 7 

2 4 .2540 -3.6091 6.9833 0 . 1 8  

Table 2: Nine regressed coefficients corresponding to equations Ba, Bb, and 
8c in text. 
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It i s  left to the reader to relate the coeffi
cients shown in table 2 to the i r  corres
ponding elements in equation (9) .  Observe 
that the coefficients correspond, but with 
differences often greater than that indicated 
by the standard deviation .  

Extension of the method of stepping 
through the regression, one dimension at a 
time, is s imple .  I t  is done by creating a 
h ie rarchy of "data" tab les. For a three
d imensional problem i nvolving the regres
s ion of U = U (x, y, z], tables would be 
created in which x and y are temporari ly 
he ld constant, and z varied . The three first 
l evel coefficients wou ld  then be functions of 
x and y. Next, tables of those three coeffi
cients wou ld  be compi l ed in wh ich x is held 
constant and y varied. This wou l d  l ead to 
nine coeffic ients, each being a fu nction of 
x .  The third l evel regress ion wou ld  be against 
x and give 27 coefficients. 

I have had opportu nity in  the past to 
apply th is technique to a horrendous engi
neering measu rement problem invo lving five 
i ndependent variab les (several thousand 
measured d ata points) . Four of the d imen
sions were parabo l ica l ly fitted, one was 
approx imated us ing a fourth order poly
nomia l .  (Note that there is a freedom in the 
form of the fitting function appl ied in  each 
dimension. )  In th i s  appl ication, the data 
was regenerated to a standard deviation of 
better than 3 percent, which was more than 
sufficient. Although the fit was not opti
mal, the savings in  programming t ime and 
san ity more than compensated for whatever 
error occurred. 

Conclusions 

The mu lt id imensional curve fitting tech
nique presented in  this art ic le depends on ly 
on the existence of a good one-d imensional 
l east squares routine .  The form of the l east 
squares fitting fu nction can be different for 
each d imension regressed . Often the form 
can be chose� by either an u nderstand i ng of 
the causa l  relationships, or by s imply scan
n ing the data. 

The user who has some fami l iarity with 
algebra and calcu lus  can generate a l east 
squares fit for other functional forms using 
the simu l taneous equation techn ique shown 
herein .  Recal l that the equations were 
obtained by considering the error to be a 
function of the coefficients, and partial 
derivatives were taken with respect to each 
coefficient. 

In conclusion, this article presents a gen
eral technique for generating one-d imensional 
l east squares fitting algorithms, and shows 
how such algorithms may be used to regress 
mu I tid imensional data.• 



Build your own microcomputer 
as you learn 

computer technology at home. 
As the microprocessor revolutionizes the 

computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It's NRI's Computer 
Thchnology Course, created and designed exclu
sively for learning at home in your spare time. 

Featuring NRI's Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, "hands-on" experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI's designed-for
learning microcomputer, incorporating the latest 
advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect
ing and correcting problems. And it's yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt
ohm meter and CMOS digital frequency counter. 
And NRI's Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don't have to worry with travel, 
classes, or time lost from work when you learn 
the NRI have for more than 60 
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tJo--m--oa1e Home Study Course Ever Offered 

years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using "bite-size" lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 

Choice of Courses 
Several courses are available, depending 

Send for Free Catalog. : .  
No Salesman Will Call 

Get the details on these exciting new 
courses in NRI's free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
informaUon, including facts on other electronics 
courses. Mail the coupon today and we'll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D. C. 20016. 

upon your needs and r - - - - - - - - - - - - - - - - - -
background. NRI's Master N R I NRI 

Schools '"\'��·:::·••;! All rses 
Course in Computer McGraw-Hill Continuing '.jj _u,• app:�J ���er GI Bill. 

. EducatiOn Center \ � . 
Thchnology Starts With • ' � 3939 Wisconsin Avenue . _"'-§?'-" rtzh"'·· ' 0 Check for details. 

the fundamentals, ex- c-j ! J"':T washington, D.C. 200I6 .._.._ �' 
plores basic electronics 1·Jn I I No sALI!SMAN Wiu CALL \: �-
and digital theory, the • Please check for one free catalog only. 

total COmputer world, 0 Computer Electronics Including 

d th 
. Microcomputers an e mJcrocomputer. o TV/Audio/Video Systems Servicing 

The Advanced Course, 0 Complete Communications Electronics 

£ tud ts l d with CB • FCC Licenses • Aircraft, or S en a rea Y 
Mobile, Marine Electronics 

0 Digital Electronics • Electronic 
Technology • Basic Electronics 

0 Small Engine Repair 
0 Electrical Appliance Servicing 
0 Automotive Mechanics 
0 Auto Air Conditioning 

versed in electronics o cB special�ts Course 
and general comput- 0 Amateur Radio • Basic and Advanced 

0 Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 

ers, concentrates on the 
microprocessor and mic
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 

Name (Please Print) 

Street 

Cily/Sia�/Zip 
Accredited by the ACcrediting Comm�ion of the National Home Study Council 170-109 
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OCTO BER 1 979 

October 1-3 
Second Annual Symposium 
on Small Systems, Hilton 
Inn, Dallas TX. The sym
posium will consist of a 
blend of paper and panel 
discussions with major em
phasis on microcomputer 
applications. Both hardware 
and software topics presen
ting state-of-the-art and 
state-of-the-industry aspects 
will be included. Contact 
Gerald Kane, Southern 
Methodist University, Dallas 
TX 75222. 

October 2-4 
NEPCON Central '79, 
O'Hare Exposition Center, 
Rosemont IL. This tenth 
annual exhibition and con-

VULCAN 

ference of electronic and 
microelectronic packaging 
and production equipment 
will feature displays of elec
tronic and microelectronic 
materials, hardware, tools, 
supplies and test instru
ments. Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606. 

October 6 
Personal Computer Music 
Festival, Philadelphia Civic 
Center, Philadelphia P A.  
This festival will feature a 
daytime exhibition and fair 
including demonstrations; 
seminars and guest speakers; 
evening concert; and 
multimedia show. Contact 
PACS, POB 1954, 
Philadelphia PA 19105. 

DBMS 
THE PROFESSIONAL DATABASE 

MANAGEMENT SYSTEM 

For 8080/Z80 systems under CP/M or PTDOS 

* VULCAN is a complete database management system that has 
38 powerful, easy to learn, English-like commands to 
manipulate files, records, fields, and scratch-pad variables. 

* VULCAN has a command repertoire which includes such com
mands as: SORT, REPORT, APPEND, INSERT, EDIT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 
LOOP. 

* VULCAN structured data records can be selectively chosen for 
processing using complex Boolean, string, or mathematical ex
pressions. 

• VULCAN can be used in interacter or program mode. The pro
gram mode uses modern structured command programs to 
combine powerful DBMS operations. 

• VULCAN is written in assembly language for efficient infor
mation processing and requires 36K bytes CP/M system and 
one or more disk drives. 

* VULCAN can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, etc. 

*VULCAN (CP/M or PTDOS) 
Manual only 

SCDP 

$490 
$ 25 

Software Consultation Design 
and Production 

6542 Greeley St. 
Tujunga, CA 9}042 (2 f3 )  352-770 1 

California residents add 6% sales tax. 
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October 10 
Invitational Computer Con
ference, Newton MA. This 
conference is directed to the 
quantity buyer, and will 
feature the newest develop
ments in computer and 
peripheral technology. Con
tact B J Johnson and 
Associates, 2503 Eastbluff 
Dr, Suite 203, Newport 
Beach CA 92660. 

October 14-17 
International Data Pro
cessing Conference and 
Business Exposition, Town 
and Country Hotel, San 
Diego CA. Contact Data 
Processing Management 
Association, 505 Busse 
Highway, Park Ridge IL 
60068. 

October 15-18 
Sixth Information Manage
ment Exposition and Con
ference, New York Coli
seum, New York NY. Con
tact Clapp and Poliak Inc, 
245 Park Ave, New Yqrk 
NY 10017. 

October 15-19 
Distributed Processing, 
George Washington Univer
sity, Washington DC. This 
course is designed for 
engineers, computer scien
tists and data processing 
managers who need a better 
working knowledge of 
distributed processing 
techniques as applied to 
complex computing pro
blems. Contact Continuing 
Engineering Education, 
George Washington Univer
sity, Washington DC 20052. 

October 15-19 
CPEUG 79, San Diego CA. 
This is the fifteenth meeting 
of the Computer Perfor
mance Evaluation Users 
Group sponsored by the 
National Bureau of Stan
dards. Contact Judith G 
Abilock, The MITRE Corp, 
Metrek Division, 1820 
Dolley Madison Blvd, 
McLean VA 22102. 

October 16-18 
Understanding and Using 
Computer Graphics, 
Washington DC. This course 
is for people who are now 
using, or making decisions 
about using computer 

graphics and its role in their 
organization. It will describe 
computer graphics, explain 
what hardware and software 
systems are available and 
give cost and performance 
comparisons. Contact Frost 
and Sullivan, 106 Fulton St, 
New York NY 10038. 

October 1 7-18 
The Western Computer 
Conference, The Calgary 
Convention Centre, 
Calgary, Alberta. Some of 
the session topics to be 
discussed are distributed 
data processing in the 
natural resources industries; 
growth of the original equip
ment manufacturers (OEM) 
market in Canada's western 
provinces; transborder data 
flows, national and interna
tional; and use of graphics 
in seismographic and 
geophysical modeling. Con
tact Janet Glover, Con
ference Co-ordinator, Whit
sed Publishing Ltd, 2 Bloor 
St W, Suite 2504, Toronto, 
Ontario CANADA M4W 
3E2. 

October 20-21 
Fourth Annual Tidewater 
Hamfest-Computer Show
Rea Market, Cultural and 
Convention Center, Norfolk 
VA. Contact TRC, POB 
7101, Portsmouth VA 
23707. 

October 21-23 
New York State Association 
for Educational Data 
Systems Annual Conference, 
Granit Hotel, Kerhonksen 
NY. The theme of this con
ference is Instructional Com
puting - Hardware/ 
Software/Courseware. Con
tact Mary E Heagney, 9201 
Shore Rd, Brooklyn NY 
11209. 

October 22-23 
Minicomputer Technology, 
George Washington Univer
sity, Washington DC. This 
course will cover internal 
operation, programming, 
and performance of 
minicomputers with 
examples drawn from cur
rent systems. Contact Conti
nuing Engineering Educa
tion, George Washington 
University, Washington DC 
20052. 





October 22-24 

The Association of Com
puter Programmers and 
Analysts Ninth Annual Con
ference, Washington DC. 
The general theme of this 
conference is Preparing 
Today for Tomorrow's New 
Technologies. Suppliers of 
software packages and com
puter services have been in
vited to describe and present 
their products in a series of 
structured presentations. 
Other sessions will cover 
trends in system technology 
and new methodologies for 
sharpening the professional 
skills of both systems 
analysts and programmers . 
Contact DBD Systems Inc, 
1500 N Beauregard St, Alex
andria VA 22311. 

October 22-24 

Computers in Aerospace 
Conference II, Hyatt House 
Hotel, Los Angeles CA. The 
conference theme, Computer 
Technology for Space and 
Aeronautical Systems in the 
Eighties, will be carried out 
by a series of panels, invited 

presentations, and con
tributed papers which will 
bring computer system 
technologists together with 
specialists in the application 
of embedded computers in 
space and aeronautics. Con
tact American Institute of 
Aeronautics and Astro
nautics, 1290 Avenue of the 
Americas, New York NY 
10019. 

October 22-25 

ISA/79, O'Hare Exposition 
Center, Chicago IL. The 
conference theme, Instru
mentation for Energy Alter
natives, will emphasize cur
rent practices in instru
mentation design and imple
mentation. Contact Instru
ment Society of America, 
400 Stanwix St, Pittsburgh 
PA 15222. 

October 22-26 

Integrated Circuits for Signal 
Processing, University of 
Waterloo, Waterloo, 
Ontario, Canada. This 
course is designed to meet 
the needs of electronic 

design engineers, 
supervisory-level engineers 
and technical managers who 
are involved in hardware
oriented programs and 
desire an up-to-date 
knowledge of modern inte
grated circuits for signal 
processing. Contact ICSP 
1979, Electrical Engineering 
Dept, University of 
Waterloo, Waterloo, 
Ontario, CANADA 
W2L 3Gl.  

October 22-26 

Pascal Programming for 
Mini and Microcomputers, 
Ramada Inn, Worburn MA. 
Sponsored by the Poly
technic Institute of New 
York and the Institute for 
Advanced Professional 
Studies, this workshop will 
include application 
examples, lectures, informal 
sessions with the instructor, 
as well as individual and 
group programming ses
sions. Contact Professor 
Donald D French, Institute 
for Advanced Professional 
Studies, One Gateway 

Center, Newton MA 02158. 

October 24-26 

Design and Selection of 
Minicomputer Systems, 
George Washington Univer
sity, Washington DC.  The 
course will cover all aspects 
of systems implementation 
using microcomputers: hard
ware selection and confi
guration, software design 
and programming, peri
pheral equipment, inter
facing with special equip
ment, and operations 
management. Contact Con
tinuing Engineering Educa
tion, George Washington 
University, Washington DC 
20052. 

October 28-30 

The Tenth North American 
Computer Chess Champion
ship, Detroit Plaza, Detroit 
MI. Sponsored by the 
Association for Computing 
Machinery, this is a 4 round 
Swiss-style tournament with 
the first 2 rounds to be 
played on October 28th (1 
PM and 7:30 PM), 1 on 

WO R D  PROC E SS I N G  
T E XTWR I T E R  I S  T H E  U LT I M AT E  T EXT FO R M AT T E R  

Fo r C P/m, T R S - 80,  N o r t h star & M ic ropo l i s  
• CONTRACTS & SPEC I F ICAT IONS 

Standard paragraphs or sections stored i n  
fi l es a nd i n serted by name when pri nted 

• BOO KS & ARTICLES 
Footnotes col lected & pri nted at page 
bottom, chapters kept in separate fi les 
chai ned together when printed 

• PE RSONAL I ZED FORMLETTE RS 
Names, addresses, etc . replaced by entries 
from a mai l  l i st f i l e  or from the keyboard 

• R EPORTS & MANUALS 
Table of contents & a l phabetized i ndex 

printed auto matica l l y  

Formats f i les created b y  your editor 

Avai lab le  o n  a l l  common 8" & 5Y," d isks 

printed manual i n  3-r ing b inder 

Works with any terminal & pri nter Written i n  assembly l anguage for h igh speed 

Versions for CP/m, T R S-80 CP/m, Northstar DOS and Micropol is MDOS F ifty page 

Ask Yo u r  Dea le r  Fo r A 

Textwr i te r  I l l  $1 25 
Manual  a lone - $ 1 5 

Add $2 per order for shipping 

Foreign airmai l  $7.50 

$ 1  extra U PS COD 

Cal ifornia residents add 6%% sales tax 
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October 29th (7:30 PM) and to cover the most important 
the last round on Tuesday, facets of graphics that are 
October 30th (7:30 PM). necessary to develop general 
Contact Monroe Newborn, graphic applications. 
McGill University, School of Systems considerations are 
Computer Science, 805 Sher- stressed, including con-
brooke St W, Montreal PQ, figuration selection criteria 
CANADA H3A 2K6. and the pros and cons of 

off-the-shelf software. The 
October 29 most important factors and 

Modern Software Develop- techniques are described for 
ment Techniques for hardware, software and 
Managers, George geometric modeling. Contact 
Washington University, UCLA Extension, 10995 Le 
Washington DC. The pur- Conte Ave, Los Angeles CA 
pose of this course is to pro- 90024. 
vide managers who are in-
volved with in-house soft- October 30-31 

ware development, or for Eleventh Anniversary Pro-
those who contract out soft- fessional Training Con-
ware needs, with the techni- ference, Hyatt Regency -
ques of modern software O'Hare, Chicago IL. The 
development .  Contact Con- conference theme, Excelera-
tinuing Engineering Educa- tion : Expanding the Training 
tion, George Washington Spectrum . .  .for Today and 
University, Washington DC Tomorrow, will deal with 
20052. such topics as data proces-

sing, office automation, 
October 2 9  - November 2 resources from space, the 

Applied Interactive Com- economy, and a wide 
puter Graphics, University variety of training and 
of Maryland, College Park management issues. Contact 
MD. This course is designed Advanced Systems Inc, 1601 

MRS100 FEATURES: 
• Connects di rectly with any ASC I I  or Baudot 

Teletype®/Terminal 
• O perates from 1 to 1 50 WPM with Auto

Sync. 
• Displays WPM rate of copied signal p lus 

FIFO buffer status. 
• Contains a bui lt- in 80 Hz bandpass filter 

and sidetone oscillator. 
$295 Assembled & Tesled • $225 Complete Kit • $95 Partial Kit 

Circle 392 on i nq u i ry card. 

Tonne Rd, Elk Grove ference on Circuits, Systems 
Village IL 60007. and Computers, Asilomar 

Hotel and Conference 
October 31 - November 1 Grounds, Pacific Grove CA. 

Interface West, Anaheim Contact Roger C Wood, 
Convention Center, Electrical and Computer 
Anaheim CA. This third an- Engineering Dept, University 
nual west coast small com- of California, Santa Barbara 
puter and office automation CA 93106. 
systems conference and 
exposition will feature over 
100 company exhibits and November 5-B 

60 conference sessions cover- Electronics Production 

ing a variety of data pro- Engineering Show, Kosami 
cessing, word processing, Exhibition Center, Seoul 
data communications, Korea. This international 
management hardware, soft- industrial exposition will be 
ware and service topics. devoted to the needs of 
Contact the Interface manufacturers of electronic 
Group, 160 Speen St, Fram- products in Korea. Contact 
ingham MA 01701 . Expoconsul, Clapp and 

Poliak International Sales 
Division, 420 Lexington 

NOVE M BE R  1 979 
Ave, New York NY 10017. 

November 6-8 

November 1 Midcon/79 Show and Con-
Invitational Computer Con- vention. O'Hare Exposition 
ference, Cherry Hill NJ. See Center and Hyatt Regency 
October lOth for details. O'Hare, Chicago IL. Contact 

Electronic Conventions Inc, 
November 5-7 999 N Sepulveda Blvd, El 

Thirteenth Asilomar Con- Segundo CA 90245. 

NEW FROM XITEX •.• ABM-100 
Universal Converter ASCII • Baudot • Morse 
The ABM-1 00 is a u niversal code converter 
for translating between ASC I I  and Baudot, 
or between Morse and ASCII (or Baudot) . 
Also used as a TTY® speed converter. 
Assembled and tested the ABM wi l l  operate 
from a single +5V supply and sells for $129. 
Write for complete details . . . . . . . . . . . . . . .  . 
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November 6-8 

Institute of Electrical and 
Electronic Engineers (IEEE) 
Third International Con
ference on Computer Soft
ware and Applications, The 
Palmer House, Chicago IL. 
Contact IEEE Computer 
Society, POB 639, Silver 
Spring MD 20901. 

November 6-8 

Third Digital Avionics 
Systems Conference, Fort 
Worth TX. This conference 
will probe the expectations 
and challenges of the digital 
revolution in avionics 
systems. Contact John C 
Ruth, Technical Program 
Chairman, POB 12628, Fort 
Worth TX 76116. 

November 12-14 

Computer Cryptography, 
The George Washington 
University, Washington DC. 
The objective of this course 
is to provide each partici
pant with a working 
knowledge of the use of 
cryptography in computer 
applications. Contact 

Continuing Education, 
George Washington Univer
sity, Washington DC. 
20052. 

· November 14-16 

International Micro and 
Mini Computer Conference, 
Astro Village, Houston TX. 
This conference concerns 
micro and mini computer 
systems, a survey of the 
range of current applications, 
and exploration of potential 
areas for future develop
ment. Emphasis will be 
placed on technical papers 
and exhibits. Contact Dr S 
C Lee, School of Electrical 
Engineering and Computer 
Sciences, University of 
Oklahoma, Norman OK 
73019. 

November 15 

Invitational Computer Con
ference, Southfield MI . See 
October lOth for details. 

November 28-30 

Business and Personal Com
puter Sales Expo '80, 
Philadelphia Civic Center, 

MICAOTEr. 
OUTPERFORMS 
SUPER BRAI N 

CHECK 
THE CHART 

SEE PAG E 1 9  
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Philadelphia P A. Contact 
Produx 2000 Inc, Roosevelt 
Blvd and Mascher St, 
Philadelphia PA 19120. 

November 2 9-30 

Metric Management 
Workshop, Dallas North 
Park Inn, Dallas TX. The 
workshop is designed to 
help personnel at all levels 
plan and implement a cost
effective transition to metric 
in their company. The ses- · 

sions will cover establishing 
a metric plan and strategy, 
assigning responsibility for 
the transition within the 
existing organizational struc
ture, and developing a sensi
ble approach to controlling 
conversion costs. Contact 
Len Boselovic, ANMC, 1625 
Massachusetts Ave NW, 
Washington DC 20036. 

D EC E M B E R  1 979 

December 3-5 

Implementing Cryptography 
in Data Processing and 
Communications Systems, 
New York NY. Going 
beyond an introduction to 
cryptographic systems, the 
seminar will stress imple
mentation of the data en
cryption system (DES) 
and address public key 
implementation considera
tions. Contact Ms Jansen, 
Cryptotech, 12 State Rd, 
Bellport NY 11713 . 

December 3-5 

Winter Simulation Con
ference, Holiday Inn, 
Embarcadero, San Diego 
CA. This conference will 
feature papers and panel 
discussions on discrete and 
combined (discrete and con
tinuous) simulations. Con
tact Professor Robert E 
Shannon, University of 
Alabama in Huntsville, 
School of Science and 
Engineering, POB 1247, 
Huntsville AL 35807. 

December 3-5 

COMDEX '79, MGM Grand 
Hotel, Las Vegas NV. This 
conference and exposition 
for third party sellers of 
computer systems, word 
processing systems, 

peripherals and software 
packages and media will 
focus on solutions to 
business problems normally 
encountered in structuring a 
successful dealership and the 
operational aspects of the 
dealership from both the 
supplier and customer side. 
Contact The Interface 
Group, 160 Speen St, Fram
ingham MA 01701. 

December 1 0-12 

Project Management for 
Computer Systems, Chicago 
IL. This seminar will illus
trate techniques for plann
ing, implementing, install
ing, and controlling projects. 
Contact The University of 
Chicago, 1307 E 60th St, 
Chicago IL 60637. 

December 10-13 

1979 Fall DECUS US 
Mini/Midi Symposium, San 
Diego CA. This symposium 
is an opportunity for Digital 
Equipment Computer users 
to participate in a technical 
exchange . Contact DECUS, 
One Iron Way, MR2-3, 
Marlboro MA 01752. 

December 10-14 

Institute of Electrical and 
Electronic Engineers (IEEE) 
Computer Society's Tutorial 
Week 79, Hotel Del 
Coronado, San Diego CA. 
Fifteen different 1 day 
seminars will be offered 
throughout the week. Con
tact IEEE Computer Society, 
POB 639, Silver Spring MD 
20901.  

In  order to  gain optimum 
coverage of your organiza
tion's computer conferences, 
s e m i n a rs ,  w o rks h o p s ,  
courses

·
, etc, notice should 

reach our office at least three 
months in advance of the 
date of the event. Entries 
should be sent to: Event 
Queue, BYTE Publications, 
70 Main St, Peterborough 
NH 03458. Each month we 
publish the current conten'ts 
of the queue for the month of 
the cover date and the two 
following calendar months. 
Thus a given event may ap
pear as many as three times in 
this section if it is sent to us 
far enough in advance. 



• I nterface to data terminal and two cas
sette recorders with a unit only 1/10 
the size of SWTP's AC-30. 

• Select 30 , 60 , or 120 bytes per second 
cassette interfacing,  300, 600 or 1 200 
baud data terminal interfacing.  

• Optional mod kits make CIS-30+ work 
with any microcomputer. (For M ITS 
680b, ask for Tech Memo TM-CIS-
30 + -09 . )  

• KC-Standard/B i-Phase-M (double fre
quency) cassette data encod ing . De
pendable self-clocking operation. 

• Ordinary functions may be accom
plished with 6800 Mikbugr• monitor. 

• Prices:  Kit ,  $79 . 9 5 ;  Assem b l e d ,  
$99 .95 .  . 

Prices include a comprehensive instruction 
manual. Also available: Test Cassette, Re
mote Control Kit (for program control of 
recorders). IC Socket Kit, MITS 680b mod 
documentation, Universal Adaptor Kit 
(converts CIS-30+ for use with any com
puter). M I K BUG® Motorola, I nc. 

In the Prod u ct Deve l o p m e nt 
Queue . . .  

Coming PDQ. Watch for a nnounce
ments. 

6809 Processor Card - With this SS-50 
bus PC board, you' l l  be able to upgrade 
with the microprocessor that Motorola 
designers describe as the "best 8-bit 
machine so far made by humans. "  
The Electric Crayon rM - This color 
graphics system includes its own J.LP and 
interfaces to virtually any microcomputer 
with a parallel 1/0 port. 
Printer Interface - For your TRS-SQTM 
Interface any serial RS232 printer to your 
TRS-BOTM with this system. 

r"ELECTRIC WINDOW, ELECTRIC CRAYON ,  Pilon-
30 and Pilon-1 0 are trademarks of Percom Data 

��rf��£·a ���demark of Tandy Corporation and Radio 
Shack which has no relationship to Percom Data Company. 

Orders may be paid by check or money order, 
or charged to Visa or Master Charge credit 
account. Texas residents must add 5% sales 
tax. 

For your data storage - Pilon-3QTM and 
Pllon-1 orM data cassettes 

• Orders-of-magnitude improvement in 
data integrity over ordinary audio cas
settes. 

• Pilon-coated pressure pad el iminates 
lint-producing felt pad of standard 
audio cassettes. 

• Smooth pilon coating minimizes erra
tic tape motion. 

• Foam pad spring is energy absorbing. 
Superior to leaf spring mounted pad 
which tends to oscillate and cause flut-
b[ 

. 
• Five-screw case design virtually pre

cludes deformation during assembly. 
• Price: $2 .49 . 

For your S-100 computer -the Cl-812 

• Both cassette and data terminal inter
facing on one S-100 bus PC board. 

• I nterfaces two recorders. Record and 
playback circuits are independent. 

• Select 30, 60 , 120 ,  or 240 bytes per 
second cassette interfacing ,  1 1 0  to 
9600 baud data terminal interfacin g .  

• KC-Standard/Bi-Phase-M (double fre
quency) encoded cassette data. De
pendable self-clocking operation. 

• Optional firmware (2708 EPROM) 
Operating System available. 

· Prices:  kit. $99 . 9 5 ;  assembled ,  
$129.95. 

Prices include a comprehensive instruction 
manual. In addition to the EPROM Operating 
System, a Test Cassette, Remote Control Kit 
(for program control of recorders), and an IC 
Socket Kit are also available. 

[ !;JEfUUIM] PERCQM'M 'peripherals for personal computing' 
PERCOM DATA COMPANY, I N C .  DEPT. B  

21 1 N .  KIRBY • GARLAND, TX. 75042 
...... 

Circle 306 on i n q u i ry card. 

CASSETTE SOFTWARE 
For 8080/Z-80 J.LCS . . .  

BASIC ETC - Developed by the co
authors of the original Tiny BASIC ,  BASIC 
ETC is easy to use yet includes com
mands and functions required for power
ful business and scientific programs as 
well as for hobby applications. 9. 5K bytes 
of RAM .  1 200-baud cassette and 42-page 
user's manual . . . . . . . . . . . . . .  $35.00 
Cassette Operating System - EPROM 
(2708) COS for the Percom Cl-8 1 2  dual 
peripheral interfacing PC card . .  $39.95 

If you're programming on a 6800 J.LC, 
you'll want these development and de
bugging programs written by Ed Smith of 
the Software Works: 
Disassembler/Source Generato r - Dis
assembles SWTP Resident Assembler, 
TSC Mnemonic Assembler/Text Editor or 
Smoke Signal Mnemonic Assembler/Text 
Editor and produces compacted source 
code suitable for re-editing. Prints or dis
plays full assembly-type output listing. 
4K bytes of RAM.  
(Order M68SG) . . . . . $25.00 
Disassembler/Trace - Use to examine 
(or examine and execute) any area of 
RAM or ROM .  "Software-single-step" 
through any program, change the con
tents of CPU or memory location at any 
time, trace subroutines to any depth. 
2.3K bytes of RAM .  
(Order M68DT) . . . . . . . . . . . . .  $20.00 
EPROM Support/Relocator Progra m 
This program relocates a program in any 
contiguous area of RAM or ROM to any
where in  RAM. Use to assemble and test 
programs in RAM , adjust programs for 
EPROM operating addresses and then 
block move to your EPROM burner ad
dress. 952 bytes of RAM . Loads at hex 
1 000.  
(Order M68EP) . . . . . . . . . . . . .  $20.00 
Relocating Assembler & Linking Loader 
(M68AS) . . . . . . . . . . . . . . . . . .  $50.00 
Relocating Disassembler & Segmented 
Source Text Generator (M68RS) $35.00 

Americana Plus - 14 tunes for the New
tech Model 68 Music Board in machine 
language ready to load and run .  Cassette 
compatible with Percom CIS-30+ and 
SWTP AC-30. Order MC-1SW . .  $1 5 .95 

HAROWARE 
Newtech Model 68 Music Board - Pro
duces melodies, rhythms, sound effects, 
morse code, etc. from your programs .  
Includes manual with BASIC for writing 
music scores and assembly language 
routine to play them. Installs in SWTP 1/0 
slot. Assembled & tested . . . . .  $59.95 
The Percom ELECTRIC WINDOWTM -
Memory-resident and programmable, 
this video display character generator 
board for your SS-50 bus displays up to 
24 SO-character l ines .  Features d ual 
character generators , d ua l- intensity 
high-l ighting . One programmable regis
ter controls scroll ing . Compatible with 
standard video monitors . . . . .  $249.95 
SS-50 Prototype Cards: 
Large card (up to 70 40-pin I Cs)  $24.95 
1/0 size card . . . . . . . . . . . . . . .  $ 1 4 .95 

To order products or request additional lit
erature, call Percom's tol l-free number: 
1 -800-527-1 592. For detail technical in
formation call (214) 272-3421 . 
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Low-Level Program 
Optimization: 

Some Illustrative Cases 

A program or subroutine 
can usually be modified so 
that it requires less time or 
space for execution . 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIII 

The above observation about opti
mization suggests that a program or 
subroutine can usually be changed, so 
that it either runs faster or takes up 
less memory space, and one can often 
accomplish both at the same time. 

Programs can be optimized for 
other things, such as readability, 
maintainability, structure, etc. This 
article, however, stresses optimiza
tion for time and space. If a program 
written for a microprocessor can be 
made shorter using space optimiza
tion, less memory can be used, or 
more functions can be packed into the 
same memory. Either way, optimiza
tion pays off. If the program can be 
made to run faster, more functions 
can be performed in the same amount 
of time. In fact, optimization can 
make the difference between whether 
or not an application of a micro
processor is feasible. 

A distinction can be made between 
2 types of optimization techniques. 
One is code optimization and the 
other is algorithmic optimization. 
Code optimization involves concen
trating on the structure of the actual 
code on a low level. This includes 
such operations as reordering instruc-
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James Lewis 
President 

Micro Logic Corp 
POB 174 

Hackensack NJ 07602 

tion sequences and combining 2 
instructions into 1 instruction. Algo
rithmic optimization is on a high level 
and involves rethinking the whole ap
proach to a program or section of a 
program. This is much more general 
and powerful than code optimization, 
but its rules cannot easily be written 
down. It takes an experienced pro
grammer or system designer to per
form algorithmic optimization effec
tively .  Examples of code optimization 
tricks will be given below. 

In the event that a program cannot 
be modified so that both space and 
time are lessened, there is usually the 
possibility of a trade-off. That is, if 
space is decreased, time will increase, 
and if time is decreased, space will 
increase. Only the particular situa
tion can determine which route to 
take. 

How much optimization is possi
ble? Experience has shown that upon 
careful analysis a first draft program 
can typically be reduced by as much 
as 50 percent or more in terms of 
memory space. Time optimization is 
another story. Some programs can be 
accelerated at the expense of using 
more memory. However, significant 
time reductions can usually be made 

About the Author 
/ames Lewis is president of Micro Logic 

Corp. His company has done microprocessor 
applications ranging from laser-beam con
trollers to chemical-analyzer systems. Their 
development lab is in Hackensack NJ. 

at little expense of memory; in fact, 
there may even be a savings of 
memory. 

How much optimization should be 
done? In the process of optimizing a 
program, it becomes harder and 
harder to discover more program 
reductions. How far one should go 
depends on the relation between the 
cost of the programmer's time and the 
savings due to optimizations. 

The process of optimization has 
fringe benefits .  In analyzing a pro
gram, the programmer gains a clearer 
picture of how it works and often 
finds bugs. It is clear that a good soft
ware engineer should spend some 
time optimizing code. 

Before discussing the techniques 
themselves, it should be pointed out 
that not all of the ideas mentioned are 
always beneficial. For example, one 
of the tricks reduces the elegance of 
the subroutine structure. If this type 
of elegance is desired, perhaps the 
trick should not be used. 

The ideas presented are applicable 
to most microprocessors. They are 
intended for use on assembly 
language programs, although some of 
them apply to other languages. An 
English assembly language is used in 
the examples for generality. Note that 
the command CALL SUB means push 
the return address on the stack and 
then jump to the subroutine. 

The code optimization examples 
will usually be presented in the 
following format: 
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Word Processors are here. Just thumb 
through the pages of this magazine. 
There are at least five different com
panies selling them. So, which one's for 
you? How do you judge the differ
ences? And what about cost. Are you 
willing to pay the 300 plus dollars that 
some of the companies are asking? 

Well go ahead and compare! AU
TOTYPE comes out ahead in EVERY 
category! 

Features? AUTOTYPE has more pow
erful features than ANY other Word 
Processor on the market. But, don't 
take our word. Go ahead, compare! 
AUTOTYPE has an exclusive MACRO 
programming capability. No other Word 
Processor can make that claim. AU
TOTYPE also has a scratch Holding 
Buffer. Again, no one else even comes 
close. 

Price? AUTOTYPE beats 'em all! With 
a price tag of $195, AUTOTYPE is well 
below the competition. But, again, don't 
just take our word. Go ahead, look for 
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of using a word processor! 

CAN I MOVE PARAGRAPHS 
AROUND? 

YES! AUTOTYPE has a Holding Buller 
that can be used to save any amount of 
text and then Unhold it to the location 
you want. AUTOTYPE even allows you 
to do multiple Unholds! 
CAN I MERGE CUSTOMERS 
NAMES INTO LETTERS? 

YES! AUTOTYPE contains a "merge" 
charac_ter that may be placed any
where 1n text. Then, at the time text is 
printed, a separate file may be merged 
into the letter and then printed! An
olher lealure lhal NO OTHER WORO 
PROCESSOR has! 

CAN I ENTER TEXT IN SOME OTHER 
FORMAT THAN 64 CHARACTERS 
WIDE? 

YES! AUTOTYPE has a screen redi
mension command. The screen can be 
set from 16 characters wide to 120 
characters wide. There's even horizon
tal scrolling to view the text! Once more, 
we're far beyond the competition! 

CAN IT HANDLE TEXT LARGER 
THAN MY COMPUTERS MEMORY? 

YES! Most other Word Processors de
mand that the entire text be inside the 
computer. AUTOTYPE allows you to 
"spool" your text from the disk. This 
means that you can have edit files that 
are over 200 type written pages tong!! 

CAN IT UNDERLINE? 
CAN IT BOLDFACE? 
CAN IT INDENT? 
CAN IT HYPHENATE? 

YES! YES! YES! YES! AUTOTYPE 
has ALL the standard Word Processor 
features including underlining text, 
boldface printing and paragraph in
dentation. AUTOTYPE also has soft 
and hard hyphens. Soft hyphens are 
used at the end of lines and disappear 
if moved! 

WHAT ABOUT INSERTING IN THE 
MIDDLE OF A WORD? 

Certainly! AUTOTYPE allows inserting 
anything anywhere! You can move 
single letters _or entire chapters right 
into the middle of any word. Now 
THAT'S POWER! 

Circle 1 74 on i n q u i ry card. 

CAN IT SEARCH AND REPLACE? 

YES! But, there's morel AUTO TYPE al
lows simple searches or search and re
place. AUTOTYPE also allows wild 
card characters in the search string for 
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CAN IT DO AUTOMATIC PAGE 
NUMBERING AND TITLING? 

Of Course! Any length title up to the 
current line length. Page numbers can 
start anywhere. And if that's not 
enough, the number of blank lines 
below the title is adjustable! 

DOES IT HAVE "DYNAMIC" PRINT 
FORMATTING? 

OH YES! And with a flare! The pages 
that you see printed here were all 
printed from the same file. Only the print 

�:;=�e ��
s
prf����

e
�� :s�=��a�0�=� 

rial printer. Complete "dynamic" print 
formatting can be accomplished with 
NO alteration of text!! Let's see the 

competition make that claim! 

CAN IT DO SUBSCRIPTS AND 
SUPERSCRIPTS? 

YES! Once again, AUTOTYPE has the 
features to be called a true proces
sor of words and not just another word 
processor. 

CAN IT VERTICAL TAB? 

YES! And do negative vertical tabs to 
the top of page also! This is invaluable 
for two column printing. 

CAN YOU ADJUST THE INDENT, 
LINE LENGTH AND 
JUSTIFICATION? 
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with a print MACRO. Only AUTO TYPE 
gives you that kind of choice! 

WILL IT EXECUTE A SERIES OF 
COMMANDS AUTOMATICALLY? 

YES! That's one of AUTOTYPE's stan
dard features. No other Word Proces
sor has the ease of use or the powerful 
commands that AUTOTYPE has. 

ARE THE TABS ADJUSTABLE? 

All tab stops are displayed graphically 
with a simple command. Tab removal 
and setting are simple cursor move
ments and a single key command! No 
more "guessing" where your tabs are 
set. They're all laid out in front of you! 

HOW MUCH DOES AUTOTYPE 
COST? 

$195. This question is the easiest to 
answer. It's simple. We want you to use 
your computer to its fullest extent. And 
we want you to be able to do it at a 
reasonable price. This is the one area 
where our competition is way ahead 
of us!! They simply charge more than 
we do! 

HOW DO I ORDER? 

We thought you'd never ask! Just fill 
out the order form below and mail to 
INFINITY MICRO. Or call us directly 
and place your order. It'll be shipped 
the same day. 

"" ' """' .... ""' ... ...., �."Y.>' 
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WORD PROCESSING 
POWER IS HERE! 
With AUTOTYPE© 

Mail To: 
INFINITY MICRO 
P.O. BOX 4627 
SANTA CLARA, CA 95050 

(408) 988-1867 

VIDEO 
0 Memory mapped Video at CCOO 

hex. as 64 characters by 16 lines. 
Processor Tech or equivalent. 

0 *Cursor addressable terminal. 
(ADM-3A) 

0 *Cursor addressable terminal. 
(HAZELTINE 1500) 

DISK 
0 CP/M on tBM standard 8" 
0 CP/M on Micropolis MOD I 
0 CP/M on Micropolis MOD I I  
0 CP/M on North Star 
0 CP/M on Double Density 8" 

Please specify Manufacturer. 
NAME -------------------------------

ADDRESS ----------------------------

CITY ______________ STATE ___ ZIP __ 

PHONE ---------------------------

Please ship __ AUTOTYPE disks 
and manuals immediately! Please find 
enclosed $ @ $195/each . 
*Avai lable Nov-Dec of 1 979 
Copyright © 1 979 Infinity Micro 
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• CRT INTERFACES • • 
. black • white/colo,. 

Monitors • Combination Rcvr /monitor sets 
.;. Modulator kits • B-W Cameras • Color 
Cameras • Audio Subcarrler kits • Parts 

WRITE or PHONE for DE TAl LS & PRICING. 

Dealers welcomed, Well established program. 

13-B A�h Dakota Ci!Y, 
Broadivay � NE. 6813f 

Circle 19 on i nq u i ry card. 

The best choice 
in mai nframes ! 

e 5100 CARD FRAME e AXIAL BLOWER 

e 22 MHz 12" CRT MONITOR e ASSEMBLED & TESTED 

e 18 AMP POWER SUPPLY e READY FOR YOUR CARDS 

e UPPER & LOWER CASE e $995.00 

ASCII KEY BOARDS 

VERY ATTRACTIVE O.E.M. AND 
DEALER DISCOUNTS AVAilABlE. 

-· I N F I N I TE I N C C R P C R AT E C  
Ctltbra/ing Our lllh YtDT. 

819 E. STRAWBRIDGE, MELBOURNE, FL 32901 - 13051 724-1588 

Circle 1 73 on i nq u i ry card. 

only 

$649.95 ! 
• Verbatim Mini Diskettes 

. . .  $ 3.70 each (boxes of 1 0) 

• l ntertube . .  $ 7 8 4 . 0 0  
e TRS-80 1 6 K Level I I  

Expansion Kit  . . . . .  $ 89.95 

• Centronics 779 tractor . . . .  

0 0 0 0 0 0 0 0 0 0 0 0 $ 1 0 5 0 . 0 0  

• Horizon I I  a s s  . . . .  $ 1 999. 00 

� Mail ....... Order . Only. TO RA SYST EM I N C  . 
29-02 23rd Avenue 
Astoria NY 1 1 1 05 

(21 2) 728-5252 
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Title 

Desc ription of optimization technique 

Example of program The same program 
before shown after 

optimization optimization 

Returning a cal l  

If a cal l to a subroutine is fol lowed by a return instruction, the 2 instructions can 
be replaced by a jump to the subroutine. 

CALL ARNOLD J U M P  ARNOLD 
RETU RN 

Endless subroutine 

I f  the last l ine of a subroutine is a jump to another subroutine, as in  the first example, 
one can often position the subroutine which is jumped to di rectly below the jump in· 
struction, so that the jump instruction is not needed. 

J U M P  BETTY BETTY: STORE X 
C INDY: LOAD X 

RETU R N  
RETURN C I N DY: LOAD X 

BETTY: STORE X 

R ETURN 
RETU RN 

Expanded loop 

To increase the speed of an important loop, one can expand the loop either part ia l ly 
or wholly at the expense of space. This works best when the loop has a fixed number of 
iterations that is relatively sma l l .  

LOAD I M MEDIATE 1 0  LOAD IMMED IATE 5 
LOOP: CALL DAN NY LOOP: CALL DANNY 

CALL EDDY CALL EDDY 
DECREMENT CALL DANNY 
JUMP I F  NOT ZERO LOOP CALL EDDY 

DECREMENT 
J U M P  I F  NOT ZERO LOOP 

Passing fixed data 

If a block of data has to be passed to a subroutine, rather than setting up and pass-
ing a pointer to the data, put the data directly following the ca l l  and rewrite the 
subroutine to look for the data at the return address. This may involve more code in the 
data processing subroutine, but can pay off in many cases. The subroutine must compute 
a new return address that follows the data, and use this altered return address instead 
of the original .  

LOAD ADD RESS OF DATA CAL L  FARRAH 
CALL FARRAH DATA: BYTES 36,24,36 

DATA: BYTES 36,24,36 



Model DMB-6400 Series dynamic 64k byte RAMS Incorporate the 
features which are standard In the DM-6400 Series and adds 

bank select for multi-user-timesharing applications . 
. e ALPHA MICRO, CROMEMCO, e Four (4) 1 6k byte, functionally 

and NORTH STAR output port independent memory banks. 
bank select . 

. . e E.ight (8) 64k byte banks of mem-
• Memory bank Size can

. 
be Incre- ory per output port for ex p a n -

�ented to 64k bytes In 161< . 
t S i l k  b. 

tes for each 
Increments. SIOn o Y 

output port. 

Model DM-6400 Series dynamic 64k memory boards feature IEEE 
S- 1 00 compatible timing and on board transparent refresh. 

• Memory selectable and deselec
table in 41< byte increments. 

• 25 MHz on board crystal oscillator 
for independent timing. 

DMB-6400 and DM-6400 Common Features: 

• 4 MHz Z80 operation with no wait 
states. 

• Tested and burned-in. 

• Low power- 8 watts maximum. 
• Reliable, expandable memories. 

ONE YEAR GUARANRE 
TH E FOLLOW I N G  PRODUCTS ARE AVA I LABLE 

0 DMB-6400/ 64K RAM 0 D M B -3200/32K RAM 
0 D MB-4800/48K RAM 

U.K .  & EUROPEAN REPRESENTATIVE: 
ABACUS COMPUTERS LTD. 
62, NEW CAVENDISH STREET 
LONDON, W1M 7LD U.K.  
TEL:  01 -580/8841 TELEX: 881 -3085 

AUSTRA L I A N  R EPRESENTATIVE:  
COMPUTERLAND OF MELBOURNE 
555 COLLINS STREET 
MELBOURNE, VIC3000 
TEL: 625581 

Circle 2 1 5  on i nqu iry card. 

0 OM-6400/64K RAM 
0 DM -4800/48K RAM 

0 D M -3200/32K RAM 

MEASUREMENT systems &.. controls 
incorporated 

867 N orth Main Street • Orange. CA 92668 
Telephone: 7 1 4/633 -4460 

BYTE October 1979 171 



TERMINAL 

DATA 

CORPORATION 

MODEl 1 200 RS·232 OATA SPLITTER 
available in kit form 

v1odel 1 200K gives the terminal or micro
processor user a second interface for a printer, 
plotter, cassette or tape drive. It operates at any 
speed & isolates the two output devices from 
each other, while providing 2 RS- 2 3 2  interfaces 
from the terminal or microprocessor. 

The kit consists of 3 RS-2 3 2  connectors, 
printed circuit board, all necessary components, 
enclosure, mounting hardware & assembly in
structions . $ 5 9  

write o r  call 

TERMINAL DATA CORP. 

1 1 878 Coakley Cir. 
Rockville, MD 20852 

(3011 881·7655 

Circle 371 on i nqu i ry card. 

• HA M INTERFACE··including the 
most sophisticated RTTY systems 
money can buy. 
• Baudot and A SC I I  printer 
interfaces. 
• Electra Sketch"' , A N IMA TION 
GRA PHICS Compiler 

Write or call for free catalog 
MACROTRONICS, inc. , 
P.O.  Box 51 8 ( A )  Keyes, CA 95328 
(209) 634-8888 1 667·2888 (R) (S) 

We are experiencing telephone difficulties, 
please keep trying. 

Circle 206 on inquiry card. 

• F L OPPY DISKS. MINI OR 
STANDARD MEMO REX DR 3M 

• 3M DATA CARTRIDGES 
DC300A, DCIOOA 

• 3M DIGITAL CASSETTES 

• 3M OR M E M O R E X  A U D I O  
CASSETTES. C·60 

• 3M DISK CARTRIDGES 

WE OFFERo 
· COMPETITIVE P R I C I N G  

· I M M E DIATE D E L I V E R I ES 
(Any Quantity} 

• UNCONDITIONAL GUARANTEE 

BETA BUSINESS SYSTEMS 
8369 VICKERS ST .. fiG � SAN DIEGO, CA 9211 lliiiial liiiiiiiiil (7141 565-4505 -

Circle 33 on inqu iry card. 

Power of two 

Short tables that have more than 1 byte per entry a re easier to work with if the 
number of bytes per entry is a power of 2. This may waste some space in  the table, but may 
save more space and also t ime in the code which handles the table. Computing an offset 
into a table that is a power of 2 can be done with a ser ies of sh ifts instead of the in· 
teger mult iplication that would otherwise be required. 

TABLE: BYTES 36,24,36 TABLE: BYTES 36,24,36,00 
BYTES 36,22,37 BYTES 36,22,37 ,00 
BYTES 38,23,38 BYTES 38,23,38,00 
BYTES 35,20,34 BYTES 35,20,34,00 

Use the stack 

Instead of saving temporary values at some memory location, they can often be saved on 
the stack. This usua l ly holds true. even when manipulat ing data on top of the stack. The 
deta i ls are too machine dependent to give an example. but some of the newer 
mic roprocessors recogn ize this by having more than one hardware- implemented stack 
pointer. 

Combine instructions 

I t  is sometimes easy to miss the possibi l i ty of combin ing i nstructions. One situation 
which can be missed is when one can combine a symbolic value with a constant at assembly 
time rather than at execution t ime. 

LOAD IMMED IATE ADDRESS LOAD IMMED IATE ADDRESS + 1 
ADD I M MED IATE 1 

Multiple additions 

Normally, several ADD IMMED IATE instructions in a row would be a bad idea. In a 
frequent situation. however. it can be very usefu l .  Suppose one wants to pass a number 
to a subroutine and have the subrout ine retu rn 1 ,  2 ,  or 3 , depending on whether the 
passed number was 5, 1 2 , or 1 3  respectively. Note that the optimization shown is of 
space at the expense of some t ime. 

COMPARE I M MEDIATE W ITH 5 COMPARE IMMED IATE WITH 5 
J U M P  IF EQUAL TO ONE JUMP I F  EQUAL TO ONE 
COMPARE I M MED IATE WITH 1 2  COM PARE I M M E D IATE WITH 1 2 
J U M P  IF EQUAL TO TWO J U M P  I F  EQUAL TO TWO 
LOAD IMMED IATE 3 ADD I M M E D IATE ·6 
RETURN ONE:  ADD IMMED IATE 6 

ONE:  LOAD I M MED IATE 1 TWO: ADD IMMED IATE · 1 0  
RETURN RETU R N  

TWO: LOAD I M MEDIATE 2 
RETURN 

/Editor's note: The techniques presented here tend to produce nonstructured programs. The pro· 
gram mer must make a choice between readable structured code and speed optimized code. Struc
tured programmi11g techniques are recommended for all programs not requiring crucial space and 
time specificatio11s . . . RGAC/• 



8P2SM PARALLE L/SE R IAL 1 /0 BOARD 
WITH M O D E M  

PARALLEL PORTS: 8 Ports, 6 4  total bi-directional  bits . 

SERIAL PORTS: 2 Ser ia l  Ports with associated control 

AVAILABLE BAU D  
RATES: 

e 1 K  RAM 

l ines 
One Port TTL or RS-2 3 2 .  
O n e  Port TTL o r  M O D E M .  

3 0 7 . 2  ki lobaud 
1 5 3 . 6  ki lobaud 

7 6 . 8  ki lobaud 
3 8 . 4  ki lobaud 
1 9 . 2  ki lobaud 

9 6 00 baud 
4800 baud 
2400 baud 

1 7 60 baud 
1 2 00 baud 

600 baud 
300 baud 
1 50 baud 
1 1 0  baud 

75 baud 
2 7 . 5  baud 

or a ny user supplied baud rates up 
to 500 ki lobaud . 

• 6 8 0 9  

$ 1 49kit 
\l\us ne\1\1 

Byte Cassette 
Interface! 

M O D E M :  

B U S  TYPE: 

PRICE:  

F u l l  D u plex,  a nswer or originate, 3 0 0  
Baud or cassette interface 
S- 1 00 

$ 1 49 ( kit)  
$ 1 9 9 ( assembled a n d  tested ) .  

6809 ! 
S- 1 00 Compatibil ity . 
6 8 0 9  Computability . 

e 1 OK PROM space 

• M ONBUG II monitor included 

• 2400 baud cassette interface 

1 6 bit internal arithmetic 
Hardware multiplication 

Two stack pointers 

• 20 1/0 l ines 

• RS-2 3 2  level shifters 

• Real time clock 
e DMA 

• Parallel keyboard input 

Two index registers 
1 8  add ressing modes 
Fully relocatable code 
Five interrupts 
U p  to three times the 

• M emory-mapped video firmware throughput of a 4 M H z  Z-80 

• Fully S- 1 00 compatible 

( including 8 0 8 0  type 1 /0) 

• A complete system, ready to use. 

Please rush the follo wing: 

D C P U  Card ( k it )  D 1 /0 Card (assembled )  

D C PU C a rd ( a s s e m b l e d )  D 1 / 0  Card ( kit )  

N A M E 

C O M PA N Y  

A D D R ESS ______________________________ _ 

C ITY 

STATE/Z I P  

Circle 220 on inqu i ry card. 

MD-690a Single Board Computer 
$ 2 3 9  kit $ 2 9 9  assembled 

MicroDaSys 
P . O .  Box 3605 1 
Los Angeles , CA 

90036 
[2 1 3) 935-4555 

• 
CA residen ts add 6 %  
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Ci rcle 209 on inquiry card. 

MICAOTEI'I 
OUTPERFORMS 
CENTRON I CS 

CHECK 
THE CHART ..... "'--1 ......................... 

SEE PAG E 1 9  
• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET � . ... Q. 

� ... 
Q. . 
� ... Q. . 
� ... 
Q. 

PET PRODUCTS 
Programs - Workbooks 

lor Floppy Disk - lor Cassette 

Put your PET to work! 

� w Q. . 
� ... Q. 
� ... 
Q. . 
� ... Q. 

tii Q. . 
tii Q. . 
tii 
Q. . 
� ... Q. . 

�T�I�S�------------��------------------------tii Q. t- PROGRAMS WORKBOOKS • � SW-1"  MAILB ma•hng list system WB-1 Get11ng Startltd with Your PET $3 95 t-
• SW-2" CHECKBOOK record WB-2 PET Strtng and A"•Y Handling $3 95 � 
� SW-3" ACCOUNTS l(eep track ol whoow�s you how much :��� :�� g::�:�: I/O �: �; • a. SW-4. MEOIT create and mtuntam data Illes WB·S Mllc.llan.c)UI PET Featur" $3 95 t; 1 SW-5 CALENDAR appo•ntments. meettngs at a glance WB-6 PET Control and logic 53 95 a. � " These p•ograms are s�e����::��

i
:a�� :;

,
��;�:;::

5
ement systems They all can ; 

t- • Select based on numeric or string ( =) a. � • Select based on substring match • Select based on range of entry number 
Prices: $9.90 each lor programs using cassette storage lor data 

$12.95 each using sequential floppy disk storage for data. 
• $5.95 each lor instruction manual, approximately 40 pages. � ArJd S 1 50 101 shopptng and handling 
. 
� w Q. 

Money back guarantee 
TIS 
P.O. Box 921, Dept. B 

Lo• Alamol, NM 1117544 

PET ., a lrademark ol Commodore Busoness Machtn85 

� w Q. 

. 
� ... Q. 
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And Its Interest 
SNOBOLs 
Dr Stefan M Silverston, 23 Deerhaven Dr, 
Nashua NH 03060 

I was pleased to see Mr Bruce Burns' letter in the June 
1979 BYTE. As one of the small number of SNOBOL4 
implementors (SNOBAT for IBM 360) around, I have 
always felt SNOBOL4 has much to offer the program
mer, in many areas of application. It has some features 
provided by no other programming language known to 
me. 

Without meaning to dampen anyone's enthusiasm, I 
should mention that SNOBOL4's syntax and control 
structures are rather lacking by today's standards. 
SNOBOL programs tend to be a bit hard to read, due 
largely to the ubiquitous blank, which can denote (1 )  
string concatenation, (2)  pattern matching, and (3) 
separation between labels and statement subjects. Flow
of-control also is rather opaque. The prevalence of side
effect-driven programming, for example, via value 
assignment in pattern matches, also detracts from pro
gram readability and maintainability. These flaws could 
well be remedied in any new SNOBOL implementation . 

As Mr Burns points out, there are good reasons why 
SNOBOL4 has not been implemented on microcom
puters. For one thing, SNOBOL implementations usually 
require considerable memory, more than what is ordi
narily available on microsystems . Further, SNOBOL 
tends to run rather slowly in many implementations, 
even on large machines. This could be exaggerated for 
microcomputers, where storage management and swap
ping with peripheral memory might be necessary . 

Of the 8-bit microprocessors in wide use, the Z80, with 
its block moves and compares, would probably be the 
most amenable to SNOBOL4 implementation. I intend to 
tackle SNOBOL4 development on my own Z80 floppy 
disk system in the near future, incorporating some im
provements as discussed above. 

SNOBOL4 should be a lot easier, as well as more effi
cient, with the new generation of 16-bit microprocessors. 
A SNOBOL implementation for the Z8000, say, should 
be a "natural". • 

Languages Forum is a feature which is intended as an interactive 
dialog about tl1e design and implementation of languages for per
sonal computing. Statements and opinions submitted to this forum 
can be on any subject relevant to its purpose of fostering discussion 
and communication among BYTE readers on the subject of 
languages. We ask that all correspondents supply their full names 
and addresses to be printed with their commentaries. We also ask 
that correspondents supply their telephone numbers, which will not 
be printed. 



Tic-Tac-T actics 

John C Miller, 110 Riverside Dr, New York NY 10024 

The May 1979 BYTE article on Tic-Tac-Toe (page 196) 
raises more interesting questions of programming 
philosophy and esthetics than those referred to in the arti
cle itself. No doubt Mr. Hinrichs' program plays an 
aggressive game, and never loses, as he claims. But his 
approach is also curiously limited in that the program is 
only able to play the first move side of the game, and this 
limitation seems the result of Mr. Hinrichs' reliance on 
data entries to dictate most of his move sequences. A pro
gram capable of playing the second move would be much 
more difficult using his methods, which are also un
satisfactory on principle because they fail to take proper 
advantage of the computer's most powerful capabilities. 

A more rational approach, which actually involves 
computing each move rather than looking it up in a table, 
goes as follows : 

• Win if possible; otherwise 
• Block the opponent from winning on his next move if 

necessary; otherwise 
• Set a trap (2 ways to win on your following move) if 

possible; otherwise 
• Avoid any move allowing the opponent to set a trap 

on his next move, and then 
• Make a (not previously avoided) move forcing (under 

threat of immediate loss ) the opponent to make a 
move allowing you to set a trap, if possible; otherwise 

• Avoid any move allowing opponent to force you into 
a inove allowing him to set a trap, if possible; other
wise, 

• Among moves not previously avoided, choose one 
which allows the opponent to blunder by choosing a 
move which allows you to set a trap, and then 

• Among moves not previously avoided, choose one 
which allows the opponent to blunder by choosing a 
move which allows you to win on your following 
move, if possible; otherwise 

• Choose randomly among moves not previously 
avoided . 

As a suggestion to a reader interested in implementing 
this strategy, which evidently allows elegant use of sub
routines, it is further suggested that the board be coded 
internally using the 3-by-3 magic square : 

2 9 4 
7 5 3 
6 1 8 

for which a win corresponds precisely to playing 3 num
bers whose sum is 15.  

The 9-step strategy outlined above has all the desirable 
properties of Mr. Hinrichs' program, including aggres
siveness both in seeking wins and allowing opponent 
mistakes. In addition, it plays both first and second move 
equally well and "feels" right, in that it allows the com
puter to compute, instead of looking up moves in a data 
table. • 

C i rc le  1 05 on inqu iry card. 

DYNACOMP 
Quality software for: Altair 

North Star 

TRS-80 (Level II) 

Sophisticated software written by recognized computer pro
fessionals. Each program is supplied with complete 
documentation. All programs can be run with standard ter
minals (32 character s or wider) and within 12K program 
memory space. • 

FLIGHT SIMULATOR 
(as described in SIMULATION, Volume II) 
• Realistic and extensive three-dimensional simulation of 

take-off, flight and landing. 
• Based on aerodynamic equations and real airfoil. 
• Practice instrument approaches and navigation using 

radials and compass headings. 
Price: $ 17.95 
SIMULATION, Volume II (BYTE Publications): $6.00 

VALDEZ • (Requires 16K of program memory) 
• Exciting simulation of supertanker navigation in Prince 

William Sound and Valdez Narrows using radar map. 
• Detailed physical model of ship response and tidal pat

terns. 
• Chart course through ship and iceberg traffic . 

Price $ 14.95 

BRIDGE 2.0 
• Complete contract and duplicate bridge game. 
• Computer both bids and plays. 
• Computer will play offense or defense according to the 

bid. 
• Challenging entertainment for the advance player. 
• Excellent learning tool for the bridge novice. 

Price: $ 17.95 

HEARTS 1.5 
• An entertaining computer simulation of this popular 

card game. 
• Play against two computer opponents. 
• Beware the Black Maria! 

Price: $ 14.95 

NORTH STAR TEXT EDITOR 
(Update of program described in BYTE, June 1979) 
• Designed as an easy-to-use (and remember) basic text 

editor. 
• Works through unmodified North Star DOS. 
• Line-oriented editing, variable line width, simple 

paragraph indexing. 
Price: $ 10 . 95 (Available only on North Star diskette) 

NORTH STAR COMPRESSION PROGRAM 
• Removes all unnecessary spaces and remark statements 

from program. 
• Requires only a single disk drive. 
• Any size program may be processed. 
• Increases execution speed of programs while using less 

memory. 
Price: $9.95 (Available only on North Star diskette. 

Requires release 4 or higher North Star BASIC. )  

Except where noted, all software is  available on North 
Star diskettes, and Altair and TRS-80 cassettes. 

Additionally, Microscoft BASIC ASCII listings are 
available on paper tape and cassette (modem compati
ble, 300 baud) . 

All orders processed within 48 hours. Write for more 
detailed descriptions of these and other programs 
available from DYNACOMP. 

DYNACOMP 
P . O .  Box 162 

Webster , New York, 14580 
New York residents please add 7% NYS sales tax. 
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Drop JCL and Start 
with WFL 

Donald J Gregory, 1011 Rose Marie, #39 
Stockton CA 95207 

I agree with James Jones ("How to Define an OS Which 
Does Not Need a Wizard ,"  April 1979 BYTE, page 245) 
that we must not repeat the mistakes of the past when 
designing operating systems for microcomputers, 
especially when designing the user interface. With most 
users writing their programs in high-level languages, it is 
absurd for them to be forced to write their system
interface routines in a low-level quasi-assembler designed 
for the convenience of the machine. What we need is an 
interface that is strongly based on a well-known, power
ful, and easy-to-use high-level language, such as Pascal, 
or its progenitor, ALGOL. 

Such an interface already exists - on one line of the 
big machines. The Burroughs Corporation Large Systems 
computers (series B7000/B6000) have a user interface 
called Work Flow Language (WFL) which is essentially a 
limited ALGOL with a few extensions. The basic system 
instructions are all handled by a few very simple com
mands: to run a program one simply writes RUN and the 
program name; to compile a program, the command is 

COMPILE, the program name, and the compiler's name; 
to copy a file, one uses the COPY command; to erase a 
file, simply REMOVE it; and to rename a file, just 
CHANGE its title . The remainder of this language con
sists of structures familiar to every Pascal and ALGOL 
user: it supports variables of type REAL, INTEGER, 
BOOLEAN, and STRING; for control structures there 
are the WHILE . . .  DO, DO . . .  UNTIL, IF . . .  THEN . . .  ELSE 
statements, and the ever unpopular GOTO statement. 
Subroutines are supported (with parameters) and values 
can be passed between WFL routines and the applications 
programs they run . 

The inost impressive aspect of Work Flow Language 
(WFL) is its handling of peripheral device assignments. 
Each program is permitted to have default specifications 
for its files in its own code, which frees the user from con
stantly defining his files in his WFL. But if those files in 
the program are not what is wanted for a particular run, 
the files can be redescribed in the WFL (using the ALGOL 
syntax for a file declaration), and the definitions in the 
WFL will override those in the program. 

The use of a high-level user interface turns out to be 
more feasible for overall job construction. While working 
on an IBM-to-Burroughs conversion a year ago, I wrote a 
Job Control Language (JCL) to a WFL translator, and 
found that as many as 50 different JCL jobs could be 
algorithmically converted into only 1 WFL job . 

There is so much power, flexibility, and convenience 
available in WFL that any operating system designer 
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The selection is great. 
The choice is easy. 
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WITH Y O U R  LEVE L II T RS-80* 

TRcopy i s  a cassette tape copying system that lets 
you SEE what your computer is reading. 

COPY ANY CASSETTE TAPE'' 
With the TRcopy system you can copy any TRS-

80 Level II cassette tape whether it is  coded in 
Basic or in machine language. You can also copy 
dilta created by programs and you can copy assem
bler listings. 

YOU CAN SEE THE DATA 
As the tape is being loaded, you can SEE the 

actual data byte-for-byte from the beginning to the 
end of the program. Up to 320 bytes are displayed 
at one time. ASCII characters are displayed on the 
first line and hexadecimal code is displayed on the 
following two lines. Data is displayed exactly as it 
is input including memory locations and check sums. 

IDENTIFY PROGRAMS 
With TRcopy you can identify programs on cas

sette tapes without written documentation because 
you can SEE the filename. If you forget to label a 
tape, you can use TRcopy to display the tape contents 
and identify the cassette. 

VERIFY CASSETTE TAPES 
With TRcopy you can verify both the original tape 

and the tape copies. You can make certain that your 
machine reads the original tape correctly and that it 
mukes byte-for-byte copies. TRcopy also counts as 
it reads giving you the exact length of the datu. 

MAKE BACKUPS FOR YOUR PROGRAMS 
Now you can make backup copies of your valuable 

programs. M any times a cassette that you make will 
load better than one that is mass produced. The 
original can then be kept as a backup in case the 
copy is damaged. 

�AKE COPIES OF YOUR SOFTWARE 
If you are in the software business you can use 

TRcopy to make tested copies of your programs for 
sales distribution. TRcopy produces machine lan
guage tapes that are more efficient than those pro
duced by the assembler itself. 

RECOVER FAULTY DATA 
With TRcopy you can experiment with the volume 

and level controls and you can SEE what the computer 
is reading--even if your computer will not read the 
data through normal read instructions! In this way it 
is possible to read and copy faulty tapes by adjusting 
the. volume control unli I you SEE that the data is 
input properly. 

SIMPLE - FASCINATIN G - FUN 
TRcopy is not only a practical utility program. It 

is also a fascinating graphics program that lets you 
SEE, for the first time, cassette data as your com
puter is reading it, And it's as simple as 1-2-3. 
Just load, verify and copy. You will now be able to 
use cassette tapes with confidence knowing that 
TRcopy is there when you need it. 

The TRcopy system is a machine lanbtUage program 
\Vith documentation explaining tape leaders, sync 
bytes, cbeck sums and other formatting conventions. 
With the TRcopy system, you can SEE what you are 
doing! 
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must experience it before committing us all to a travesty 
such as JCL. The user's manual on WFL published by 
Burroughs Corporation does not serve as an adequate 
introduction to the language (it was not designed for that 
purpose) .  To help bridge this information gap, I have 
published a 275-page document, the B6700 WFL Primer, 
which can be obtained for $15 from Gregory Publishing 
Co, A C Ridlon, distributor, 6090 S Sterne Pkwy, Little
ton CO 80120. 

In the design of a user interface, let us not slide back 
into the dark ages. With WFL as an inspiration, we can 
begin in a user-friendly environment and go on from 
there . • 

Case Statements and 
Related Topics 

Peter Grogono, 73 Roxton Crescent 
Montreal West Quebec, CANADA H4X 1C7 

David Faught made several comments and suggestions 
concerning multiple conditions in the BYTE Language 
Forum (December 1978, page 176) .  The following notes 
are written in response to his ideas and suggestions. 

First, some preliminary observations. The FORTRAN 
statement that corresponds most closely to the case state
ment is not the "numeric IF" statement; it is the "com
puted GOTO" statement, which has the following form : 

GOTO (1,2,3,4,5) ,N 

The numbers are statement labels, and N is an integer 
variable. If 1 $ N $ 5, control will be transferred to the 
corresponding statement. If N < 1 or N > 5, the effect of 
the statement is undefined; most FORTRAN systems 
abort the program and print a diagnostic message. 

FORTRAN IV, which is the most common version of 
FORTRAN today, has two forms of IF statement.  The 
older form is the "numeric IF" statement. It is confusing 
and not particularly useful, but it was the only form of IF 
statement provided in FORTRAN II .  The other IF state
ment, the "logical IF, " was introduced in FORTRAN IV, 
but the numeric IF was retained so that FORTRAN II  pro
grams could be compiled by FORTRAN IV compilers. 
The FORTRAN "numeric IF" statement, in which E is an 
integer or real expression and the numbers are once again 
statement labels, is written in the following way: 

IF (E) 1 ,2 ,3  

Control is  transferred to a labeled statement according to 
the value of  E :  
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E < 0 goes to 1, E = 0 
goes to 2, E > 0 goes to 3 .  

The motivation for the three-way branch in  numeric IF 
statements is efficiency. All computers have instructions 
which compare the contents of a register with zero, but 
many have no instructions for directly comparing the 
contents of two registers. Thus, the Boolean expression A 
> B is usually evaluated in machine language as A - B 
> 0. In FORTRAN II the programmer was forced to con
vert all comparisons into comparisons with zero, since 
the compiler would not do this for him. In practice, three
way branches are required less frequently than two-way 
branches in most programming applications . In 
FORTRAN II programs, IF statements in which the three 
branching labels are all different are comparatively rare; 
in most cases, two of the labels are the same. 

When a three-way branch is really required, it can be 
coded in an ALGOL-like language, such as Pascal, in this 
way: 

if E < o 
then s1 

else if E = 0 
then s2 

else { E > 0 J s3 

where s1 , s2, and s3 are simple or compound statements. 
However, this kind of code in a Pascal program is usually 
an indication of tricky programming, which Pascal is in-
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�ended to discourage. If the expression E occurs naturally 
m the program, and happens to have negative, zero or 
positive values, the above statement is appropriate . 

' 

It is more likely, however, that E is some kind of flag, 
set elsewhere in the program to - 1, 0, or + 1 .  If this is 
the case, it is a much better use of Pascal to define a 
special type for the flag, enumerate its values, and use the 
Pascal case statement: 

type 
flag = (down, halfmast, flying); 

var 
mapleleaf : flag; 

case mapleleaf of 
down : s1;  
halfmast : s2; 
flying : s3 

end 

This example leads to my principal topic: case state
ments. First, consider the Pascal case statement. An 
expression (the case selector) is evaluated, and the state
ment within the scope of the case keyword whose label 
has the same value is executed. The compiler will usually 
compile a case statement into a table of jump instructions 
in the object code, so it must be possible to map the 
values of the expression to the integers. In the example 
above, the compiler would map down, halfmast, and fly
ing to the integers 0, 1 ,  and 2, respectively. Most Pascal 
compilers would compile a 1000 word table for the fol
lowing statement: 

case number of 
1 : s1 ; 
2 :  s2; 
1000 : s3 

end 

Many people have commented about the absence of an 
"escape" clause in the Pascal case statement. How do you 
tell the compiler to take special action if there is no label 
which matches the value of the case selector? Pascal pro
vides a very powerful and useful notation for set oper
ations, and tests on sets can be used to guard case 
statements in this way: 

if selector in [1 ,2,3, 7, 8, 9, 10] 
then 

case selector of 
1,2,3, : s1;  
7, 8, 9, 10 : s2 

end 
else error 

This statement acts in the following manner: it decides 
if the value of the selector is acceptable. To be acceptable 
it must have one of the values in the list enclosed by 
square brackets, which is a Pascal set constant . If the 
value is acceptable, the appropriate statement (s1 or s2) is 
selected by the case statement and executed; otherwise 
the procedure error is called . The example draws atten-



tion to a minor inconsistency in Pascal. The set expres
sion [1,2,3,7,8,9,10] can be abbreviated to (1 . .  3 ,7  . .  10], 
but the case labels cannot be abbreviated in this way. It is 
tempting to suggest that the inconsistency be resolved by 
allowing case labels to be abbreviated in the same manner 
as set constants, but this obscures the really interesting 
point, which is that the case labels are, in fact, set con
stants themselves. 

The most consistent way to write the above statement 
is this: 

if selector in [1 . .  3 ,  7 . .  10] 
then 

case selector of 
[1 . .  3] : s1; 
[7 . .  10] : s2 

end 
else error 

This notation can be easily extended, as the next example 
shows. (Assume that ch is a letter, and that the three 
cases 'P', 'X',and "other" are to be distinguished; the set 
A - B contains all members of a set which are not also 
members of B ) :  

case ch  of 
['P'] : s1; 
['X'] : s2; 
['A ' . . 'Z'] ['P', 'X'] : s3 

end 

If, however, the case statements are to be executed effi
ciently, the compiler must be able to evaluate the label 
expressions during compilation in order to generate a 
jump table. This implies that the case labels must not con
tain variables. 

Enclosing the case statement in an if statement does not 
really solve the problem because we still have to write the 
acceptable case labels twice; once in the if condition, and 
once in the case statement itself. The only way around 
this is to allow an else or otherwise label, followed by a 
statement which is executed if there is no matching case 
label . Several of the more recent Pascal compilers pro
vide this option. 

As Faught pointed out in his article, the conventional if 
statement can also be extended in other ways. Consider 
the recursive definition of Ackermann's function, which 
can be written in Pascal in the following way : 

if m = 0 
then a : = n + 1 

else if n = 0 
then a : = a(m - 1 , 1) 

else a : = a(m - 1 , A (m, n - 1)) 

This could be written more elegantly using a form of the 
case statement in which labels are Boolean expressions: 

case 
m = O : a : = n + 1 ; 
n = 0 :  a : = a(m - 1, 1); 
(m > 0) & (n > 0): 
a : = a(m - 1 , a(m, n - 1)) 

end 

Case statements of this kind must be defined carefully. 
Consider the general form of the statement: 

case 
b1 : s1 ; 
b2 : s2; 

bn : sn 
end 

in which b1, b2 . . .  bn are Boolean expressions (sometimes 
called "guards") and s1, s2 . . .  sn are statements. When 
this case statement is executed, there are three possi
bilities: 

• None of the Boolean expressions are true; 
• Exactly one of the Boolean expressions is true; 
• More than one of the Boolean expressions is true. 

In the first case we can say either that the statement has 
no effect or, if we are designing a strict language, that it is 
illegal . In the second situation there is no problem. In the 
third situation, we can either declare the statement il-
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legal, execute only one statement, or execute all the state
ments whose guards are true. If we select the last alter
native (executing more than one statement), we must 
specify the precise order in which guards will be 
evaluated and statements executed. The necessity for this 
can be seen from this example : 

case 
X <  0 :  X : = 0; 
X =  0 :  X : = 10; 
x '?. O : x : = x - 1  

end 

Suppose that we execute this statement with x = 0. After
wards, is x = 9 or is x = 10? A language designer must 
consider such possibilities and specify exactly how the 
program will behave in each case. This is the hardest part 
of language design. It is quite easy to specify the syntax 
rules of a language, but is it much more difficult to 
specify the complete semantics. 

The language which Dijkstra uses in his book A Dis
cipline of Programming (Prentice-Hall, 1976) has a state
ment resembling the case statement with Boolean labels 
used above, although he uses different keywords and 
punctuation. Dijkstra uses a similar statement for loops: 
the entire statement is executed repeatedly until none of 
the guards is true. 

Case statements tend to be lengthy, and it is tempting 
to try to abbreviate them. Faught proposes statements of 
(roughly) the following form : 

MICAOTEI'I 
OUTPERFORMS 
ANADEX 

CHECK 
THE CHART 

SEE PAG E 1 9  
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case x of 
< 0 :  s1 ; 
= 0 :  s2; 
> 0 :  s3 

end 

This is not general enough for all applications. For in
stance, it is difficult to see how Ackermann's function 
would be coded. There are, however, many situations in 
which each arm of an if or case statement makes an 
assignment to the same variable. In ALGOL 60, a state
ment has a value, and in places where other languages re
quire a statement, ALGOL 60 allows an expression. Thus 
in ALGOL 60 we can write Ackermann's function in this 
way: 

a : = 
if m = 0 

then n + 1 
else if n = 0 

then a(m - 1 , 1) 
else a(m - 1, a(m, n - 1)) 

When ALGOL 60 was designed, many computers had 
only one arithmetic register, usually called the accu
mulator. A high level language compiler compiling one 
statement at a time would not usually, in the current 
statement, use the value left in the accumulator by the 
previous statement. The ALGOL convention was intend
ed to get around this potential inefficiency by allowing a 
statement to have a value, the value being that left in the 
accumulator after the statement was executed. 

This idea was carried over to ALGOL 68, which also 
has a case statement.  It is less flexible than the case 
statements described above because there are no case 
labels. Instead, the introductory clause "case m in" is 
followed by n statements, and if 1 ::5 m ::5 n, the mth 
statement is executed. 

Thus, the ALGOL 68 case statement is very similar to 
the FORTRAN computed GOTO statement.  Although 
the lack of case labels makes the ALGOL 68 case state
ment rather weak and sometimes hard to read, it does 
enable the compact expression of some algorithms. As in 
ALGOL 60, an expression may be used where a statement 
is expected. The algorithm for determining the number of 
days in a month can be expressed in ALGOL 68 in the 
following way: 

days : =  
case month in 

31, 
if year mod 4 = 0 

then 29 
else 28 

fi, 
31,30,31,30,31 ,31,30,31,30,31 

esac 

Most languages since the mid sixties have a case state
ment of one kind or another. For a fuller description of 
the use of case statements in various languages, read the 
paper "Notes on the case Statement" by C Wrandle 
Barth, in Software: Practice and Experience, volume 4, 
#3, 1974, pages 289 thru 298. • 
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wi l l  appear on printer, including boldface 
and u nderl in ing.  

* Displays or prints any selected page or en
tire f i le - cont inuously or page at a t ime. 

* Form letter processing with pro m pting for 
input from terminal and/or u p  to ten external 
files. Use pre-searched and pre-sorted mail
ing l ists, include unique responses, use 
separate or interleaved printing of addresses 
on envelopes, insert date, etc. 

* Size of fi le l i m ited only by capacity of disk. 
* U nlimited move and copy of any portion of 

fi le to any or m ult iple places. 
* Obtain d i rectory of all fi les i n  any account  

and display contents of  any external file, al l  
whi le i n  the editor. 

* Read any external file in any account or 
device, and write into any location. 

* Edit any file, with or without line n u m bers. 
* Automatically locate any point in any fi le. 

\... 

Documentation 
Five separate manuals, combined in a dur

able 22 ring loose-leaf binder. Over 1 50 
pages. Manuals include tables of con
tents, indexes, cross-referencing and 
summaries. 

USER'S G U I D E: Detailed, s imple instructions 
for AMOSN and datalab commands used 
by people who are not programmers or 
system operators. 

EDITII: Documentation for use of Version 2.0. 
FORM II: Documentation for use of Version 2.0. 
TRY IT: A self-instructional manual to teach a 

novice how to prepare, modify and variously 
format a letter. In less than one hour, 
anyone can use the Alpha M icro system 
productively. 

OPERATORS G U I D E: Gives full instruction for 
install ing the complete package, using the 
special operator functions i n  new uti l ities, 
and writing drivers for special printers. 

AMOS and AM-1 00 are trademarks of Alpha Microsystems. 

Circle 92 on inquiry card. 

* Find the next occurrence, prior occurrences, 
subsequent occurrences or all occurrences 
of any string. Substitute any or all found 
strings with new strings. 

* Delete or insert any number of characters, 
words, l ines or pages anywhere. 

* Complete descriptive help on all word 
processing commands within the editor and 
AMOS:" 

* Powerful sing le-stroke "Alter'' sub-editor. 
Provides single line, selected l ines or global 
controls: positions cursor forwards or 
backwards; finds, replaces, inserts or  de
letes one or more characters; extends l ine; 
deletes to character(s). 

* Global editing control of selected columns. 
* Back-up files created automatically; Quit 

command restores files to prior version. 
* Automatic special numbering of BASIC pro

grams and automatic submission of . BAS 
files to the BASIC compiler, . MAC fi les to the 
AMOS'" assembler, .TXT files to FORM II 
and .TXT/m files to TXTFMT. Files edited 
with VUE can also be formatted with 
FORM ir 

Selected New Utilities 
• Restrict any program to operator access 

only. 
• Request log-in automatically. 
• Display operator-definable messages at 

log-in and/or log-off. 
• View any fi le in blocks of defined number 

of l ines; continue with scroll or screen 
clear. 

• Receive, check and send mail to accounts 
of one or more users with menu-driven 
program. 

• Users may send messages of any length 
to other jobs; operators may send mes
sages to all jobs. 

• List al l  major H ELP files and display any 
selected major or secondary H EL P  fi le 
under screen oriented page control. 

• Obtain understandable table giving 
status of user and operator jobs, and 
n u mber of total, free and used blocks on 
each defined device. 

• Many other functions. 

* Renumber any n u m bered file with any in
crement. 

* Beep the terminal any n u mber of times at 
the end of any single or queued operaiion(s). 

* Automatic paragraph recognition by user
definable indentation, automatic optional 
paragraph line feed, automatic paragraph 
indentation of any degree, including none 
and negative indentation. 

* Automatic page numbering with ful l  control: 
u pper or lower case Roman or Arabic 
n u merals; top, bottom, center, right, left 
or alternating. 

* Up to six independent headers per page. 
* Automatic placement of any text at ei<trenie 

right, left or center. 
* Control page width, length and l irie spacing. 
* Subscript, superscript, underl ine and bold

face - together or in any combination. 
* Written in Assembler: shareable, re-entrant 

and fast. 
* Thoroughly tested, no known bugs: 
* No control character dependence. Self

evident command words may be abbreviated. 
* Extremely fast & easy to learn and use. 

MON EY·BACK GUARANTEE 
ON DOC U ME NTATION 

COM PLETE PACKAG E: $250. 
Documentation and all programs 

Documen tation Alone:. $50. 
Money back guarantee if returned undamaged. 

Copyright c 1 979 datalab inc. 

r To order, contact your local dealer or"' 

call collect: 3 1 3-995-0663 . . .  0r write: 

datalab 
i n c .  

1 22 1  M inglewood 
Ann Arbor, Mich igan 481 03 U.S.A. 
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I ntroduction to Low R eso l u tion  

GRAPHICS 
Now you can produce amazing 
computer graphics - even if you 
can't d raw a straight l ine .  Literal
ly! Learn how to d raw l ines and 
shapes, make graphs, draw pic
tures and even do animations. The 
simple secrets of how to do all this 
are contained in SCE LB I 's new 
book " I ntroduction to Low Reso
l ution G raphics." 

Today's exciting personal and 
smal l  business computing ma
chines are generally provided with 
at least some kind of "low resolu
t ion" graphics capabi l ity .

· 
What is 

low resolution graphics? I t  is gra-
phics p resented on a point-by
point basis where the n umber of 
points is l im ited to about 8000 or 
less. The APP L E  I I  by APP L E  
Computers, I n c . ,  the Radio Shack 
TRS-80 and the Commodore P ET 
al l  have low resolution graphics 
capabi l ity.  So do many other kinds 
of microcomputers. 

What can you do with low reso-
lution graphics? Lots cf things . . .  

Shows How to 
Draw 

• Straight lines 

• Triangles 

• Circles 

• Elipses 

• Borders 

• Re verse backgrounds 

• Deck of playing cards 

• A clown that winks 

• Foo tball grid 

• Animated foo tball game 

In addition to these fundamen-

tals of drawing and animation, 

the book tells how to synchro

nize computer-generated sounds 

to your illustrations. 

I f  you know how! You can plot plain and simple or fancy and complex graphs to consolidate data, for business or pleasure purposes. But 
you can do so much more than that ! You can use the capabi l ity to improve the presentation and impact of a lmost anything you want 
your computer to tel l  people. I t  can be used to animate games or data, clarify and ampl ify educational materia ls ,  or j ust p l ain entertain 
people. Get started putting your computer to new and exciting uses through the world of graphics. Anyone can learn and apply these 
easy-to-understand techniques. Order your copy today ! 

$9.95 O No. 65 (use coupon on facing page) 

Zao Snftware 
Gourmet Guide & 
Cookbook 

Your Own Z80 Programs 
Using These 

Time-Tested Recipes 
.,. � + - c e  

- Uti l ity R outines -
- Stack Operations -

- Search and Sort Routines -
- F loating Point R outines -

- Z80 I nstruction Set -
- And More -

You need this cookbook! 

You' l l  be able to put together pro
grams without having to start 
from scratch. You'l l  have the most 
useful routines at your command 
- already programmed and ready
to-use. You'll  get a plain-talk ex
planation of how the powerfu l  
Z80 instruction set works. And 
that's a big va l ue to everyone,  
Z80 owner or not!  

Why is it called a cookbook! 

Because it's a book of recipes. I t  
contains routines, subroutines and 
short programs. These are the in
gredients. Al l  you do is take a 
pinch of this, a pi nch of that. 
Combine the ingredients, and 
voi la - your own masterpiece ! 
Just the program to suit your 
taste. 

Time tested recipes. 

Check These 
Features 

• Handy reference to ZBO 
instruction set 

• Search and sort routines 

• Many general purpose 
utility routines 

• Flow charts and source 
listings 

• 1/0 and in terrup t 
programming 

• Machine codes given in both 
h exadecimal and octal 
notation 

• How to con trol and 
manipulate zao stack 

• Code and numeric 
conversion routines 

A lthough the Z80 cookbook is brand new , SC E L B I 's software cookbook idea has been aroun d  for years. The recipes are really time 
tested ! Tens of thousands of  our 6800 and 8080 cookbooks have been used throughout the U.S. and in  countries around the world . Add 
the "Z80 Software Gou rmet G uide & Cookbook" to your recipe file box. Order today ! 
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zao 
INSTRUCTION 

HANDBOOK 

ZBO 
Instruction 
Handbook 

'";.;;:::'.');:·:.::::.:: A complete guide 
to the Z80 in
struction set. Ma
ch ine codes pre· 
sented i n  both 
octal  and hexa
decimal  format. 
An i n dex l ists in
structions a lpha

betica l ly  a long with machine  codes 
and timing information. Industry
standard mnemon ics used t h roughout. 

$4.95 * N�.  20 

Personal 
Inform ation 
Management 
System 
Pla in  tal k  on 
what a computer 
can do for you. 
How to use a 
computer with·  
out knowledge of 
programming. 1 5  
examples incl ude 

personal mai l ing l ist , accounts pay
able - even an intel l igent ham rad io 
log .  For  the T R S-80, PET and others. 

$9.95 * No. 1 0 

MICRO 
COMPUTER 

POTPOURRI 

Microcomputer 
Potpou rri 
Reference for be
g inner, techni 
c ian,  eng ineer. 
G lossary with a l l  
the jargon. He l ps 
beginners under
stand computer  
magazines, mfg.  
l iterature and 
serves as refer

ence for the pro. Reviews ·m icropro
cessor c h ips in detai l .  Complete text 
on understanding microcomputers. 

$2.95 *  No. 7 0  

Circle 329 o n  i nquiry card. 

HOT TO TROT . . .  
FOR COMPUTERS 

Understanding 
, Microcomputers 

300-page no-non
sense easy-read ing 
text. Simple-to·use 
g lossary. Extra 
knowledge for 
reading and under
standing computer 
magazines and 
manufacturer's l it· 
erature. I nstruc

tions for m icrocomputers. M achine 
language programm ing. Input/output 
devices. G ives an intra to BASIC.  

$9.95 * No.  90 

Calculating with 
BASIC 

:r,a lnHhNII"lic•, fln•.nt:e •nrt �::l(t�·���:;�:%',�i::�"'&l ent�in�er· 

::S<n�· ··'�''"'""'' 

Calcul ating · 
with BAS I C  
A variety of 
programs to 
help the stu
dent, scientist, 
engineer, tech
n ic ian o r  hob
byist apply the 
language to 
practical prob
lems .  Covers 

mathematics, f inance and statistics 
mechanical  engineering and e lectro�
ics. For fun H angman and Space Cap· 
ture games are provided. 

$7.95* No. 30 

Q0, S C E L B I  Publications, P. 0.  Box 3 1 33, Milford, CT 06460 203-874-1 573 

* I�PORTANT O R D E R  l NG I N FO !  I nclude $ 1 .00 shipping/han d l i ng for each item 
Pnces shown are for North American customers. M aster Charge , V IS A ,  Postal and · 
Bank Money Orders preferred. Personal checks de lay sh ipping up to 4 weeks. 

0 No. 10 O No. 20 O No. 30 O No. 65 o No. 70 o No. 75 o No. 90 

N ame (please print) --------------------------------

Card N o.----------- Bank N o .  ------- Exp. -------

Address ------------------------�-------
City/State----------------- Z i p -----------

Signature 

See S C E L B I books at your favorite 
comp uter or electronics store. 

Amt.  Enc. 
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Some Laws of 

Personal Computing 
Dr T G Lewis 

Computer Science Department 
Oregon State University 

Corvallis OR 97331 

The Origins of Personal Computing 

In the beginn ing, man created pocket cal 
cu lators to  do rote arithmetic, eg : add it ion, 
subtract ion, mu lt ip l ication and d ivision .  
Few peop le involved i n  the pocket calcu
lator industry rea l i zed that pocket calcula
t ion was j ust the i n itial th rust into the "com
puting for the m i l l ions" consumer market. 
I ndeed , the m i l l ions of do l lars made by th is 
computer consumer product hel ped to pay 
for the development of more sophisticated 
devices we now ca l l  personal computers. 

Computing lacks a defin ite starting point. 
The works of Charles Babbage, and possib ly 
Alan Turing, have l ittle impact on dai ly com
puting {some w i l l  argue that these two p io 
neers have everything to do with modern 
computing, but I speak of practical rather 
than theoretical computing) .  So where are 
the fundamental theorems of computing? I s  
there a set of "equations of motio n"  for 
programming? 

This arti c le contains ten empir ica l  obser
vations, dubbed " laws of personal comput
ing, " that are derived from personal experi 
ence with personal compu ters i n  the real 
world of business. Whi le  many of the rules 
are controversia l ,  I bel ieve most can be 
proven to be true. 

The first law of personal computing is 
of the form "action equals reaction ."  The 
law is derived by h i storical observation. 

The first e lectronic computers were per
sonal computers. That is, on ly a few pro
grammers had access to the EN IAC, Wh ir l 
wind,  and ATLAS. This arrangement faded 
rapid ly in favor of batch operation and 
mult iprogrammed operating systems. 
C learly, the sh ift was the resu lt of economic 
decisions. Large corporations poured large 
sums of money i n to data processing depart
ments, and demanded efficiency in return. 
M i l itary i nstal l ations requ i red security and 
performance as their return on investment. 
Batch operation satisfied their demands. 

However, users ( programmers most ly) 
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were soon ab le to show economics of sca le 
and efficiency of operation by i nstal l i ng a 
l im ited form of interaction cal led remote 
job entry. Remote job entry moved rapid ly 
into t imesharing w ith terminals because th is 
i ncreases the man-mach ine interactio n.  
F ina l ly ,  we have come fu l l  circle to d is
persed , stand alone; turn key computers dedi
cated to a few users. 

The key feature of the h istori cal evo lu
t ion of comput ing is " i nteractiveness. "  The 
more we can communicate w ith a computer 
system, the more we can enjoy us ing the 
system (with in  l im its) , and the more "per
sonal " computing becomes. This l eads to 
the first law of personal computing : 

1 .  Personal computing equals i nteractive 
computing : the personal ness of a com
puter system increases i n  d i rect pro
portion to its i nteractiveness. 

The New Economics of Computing 

Personal computing i s  governed by eco
nomics as much as by techno logy. I ndeed, 
the d irections taken by techno logy are 
governed by economics. Therefore, we must 
study economics i n  order to derive other 
laws of computing. 

The concepts of programming, micro
programming, and i ntegrated circuit design 
span the spectrum of software, firmware and 
hardware. Why is  it more su itab le  to m icro
program the IBM 370/1 68 (model 370 hard
ware, model 1 68 fi rmware) and not micro
program the I ntel 8080? Where is the  trade
off between an "expensive" system and an 
" inexpensive" system when a l l  features of 
such a system are considered ? 

A system designer can choose to bu i l d  a 
cheap processor ( l i ke the 8080, say) and save 
money on production, design, and mainte
nance of the cheap processor. The same 
designer can elect to bu i ld an expensive, 
sophist icated computer system and as a 
resu lt i ncrease the cost of hardware. Why 
construct an expensive computer? The 



answer l ies in look ing at the total cost of a 
computer system.  Let's take an examp l e :  the 
I ntel 8080 requ i res that the H L  registers be 
loaded each t ime a memory reference is 
made. This feature is s imple to implement 
and saves hardware do l l ars . However, every 
program written for the 8080 m ust pay the 
price of th is s imp l icity.  Typica l l y ,  a macro 
cal led HL is used to rel ieve the programmer 
of this chore. The Motoro la 6800 inc ludes a 
more sophist icated add ressing mechanism 
using an index register for assist ing in mem
ory references . The addressab i l ity features of 
the 6800 often lead to 25 percent reduction 
in  the number of i nstruct io ns needed to per
fo rm the same function on the  8080. Both 
6800 and 8080 architectures are more t ime 
consuming to program than the Texas I n
struments 9900 ch ip  d ue to the 9900 's 
greater sophisticat ion .  Furthermore, the 
M icrodata 32/S and Hewlett-Packard 3000 
are stack mach i nes support ing a h igh level 
language. Hence they are "easier" to pro
gram than any of the ch ips d iscussed above. 
But of course, the 32/S and 3000 are more 
expensive hardware mach i nes than the ch ip  
machines. 

Where is there a trade-off between com
p lex ity in hardware, com plexity in  firmware, 
and complex ity in software ? The trade-off 
is strictly economic, and leads to the second 
law of personal computing. 

2. Conservation of agony : the work ex
pended to program a computer to 
solve a problem p lu s  the work expended 
to construct the computer system 
remains constant for that p roblem . 

The second law of personal computing 
actua l ly states that the prob lem so l ution 
remains at a constant l evel of comp lexity 
regard less of the system used to so l ve the 
prob lem. 

The cost per u n it of effort i n  bu i l d i ng 
hardware may d ecrease ( large scale inte
grated circuit ( LS I )  devices) . and the cost of 
programming may increase (due to unsophis
t icated mi crocomputers) . Therefore, in 
1 980, the most economical systems w i l l  be 
main ly  firm hardware (due to i ts low cost) 
and a smal l  share in  software (d ue to the 
conservation of agony) .  

The resu lts of the second law say some
thing about the " power" of a computer 
system.  I ncreasing speed or storage capacity 
increases power. Converse ly,  decreas ing cost 
increases power of a personal computer. For 
example, the I n tel 4040 (4 b it  pocket cal
cu lator chip) increased personal computing 
power because it was cheap even though it 
was slow and had l itt le storage capacity. 

If  we look at h istory once agai n ,  i t  is cl ear 
that an acceleration force i s  at work :  increas-

ing capab i l ity leads to an increasing number 
of appl icatio ns in  which the computer can 
be usefu l .  In turn, the increased use of com
puter systems in new appl ications resu lts i n  
increased sales. The sales st imu late mass pro
duct io n and furthe1· cost reductions. The 
resu lt i s  to decrease the un it cost of the com
puter system. 

We can demonstrate this counter intu it ive 
notion as fo l lows. I n  the mid-1 960s, proc
essor speed increased d ramatical l y .  This en 
couraged t imeshari ng of the central proc-

WE'D LIKE TO SHARE A 
FEW WORDS WITH YOU . . .  

modem I mo' d;:�m I n : A device for transmission of digital informa
tion via an analog channel such as a telephone circuit. 

Micromodem II* I ml' kro • mo '  d;m1 tu ltmdemark - a complete 
data communications system for the Apple I I ** Personal Computer, 
combining functions which formerly required a modem, an automatic 
calling unit, and serial and parallel interfaces. Onboard ROM firmware 
provides for remote console, ter
minal mode, and simplified im
plementation of more sophisti
cated app l ications with B A S I C  
programs. The Micromodem I I  
comes with the FCC registered Mi
crocou pier, operates at I I  0 or 300 
baud (Bell 1 03 compatible), and 
can automatically dial or answer 
the phone and transfer data. 
M icromodem 1 00* I ml' kro• m o '  d ;)ln w u n  h u n '  dr;:�d I 
tmdemark - a complete data communications system for S- I OO micro
computers, providing all the capabilities of a serial interface card and an 
acoustic coupler, with the addition of programmable automatic dialing 

and answer.  The M icromodem 
I OO comes with the Microcoupler 
and is fully S- I 00 bus compatible 
including I 6-bit machines and 4 
M H z  processors. The Micromo
dem I 00 operates at either of two 
software selectable baud rates -
300 baud and a jumper selectable 
speed from 45 to 300 baud. 

acoustic coupler I ;:> •  kiis '  t i k  kup ' l;:�r I n : A modem that works 
through the standard telephone h andset, transmitting data through the 
regular earphone and microphone. It can be affected by room noise and 
suffers from the distortion in herent in the carbon microphone. 

Microcoupler* I ml' kro• kup ' br /  trademark - an FCC regis
tered device .that provides direct access to the telephone system without 
the losses or distortions associated with acoustic couplers and without a 
telephone company su pplied data access arrangement. 

D.C. HAYES ASSOCIATES, INC. 
MICROCOMPUTER PRODUCTS 

1 0  Perimeter Park Dr. Atlanta, GA 30341 (404) 455-7663 
• Mlcromodem II, Mlcromodem 1 00, and Mlcrocoupler are trademarks of D.C. Hayes Associates, Inc. 

•• Registered trademark of Apple Computer. Inc. 
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essor. The support of many terminals re
duced both the cost per terminal and the 
cost of the un it of computation .  

I n  t he  1 970s, the storage capacity has 
been increasing d ramatical ly. There is a surge 
of activity in data base appl icat ions and a 
correspond ing decrease in cost of storage. I n  
short, we  are witnessing the th ird law of 
personal computing in actio n :  

3 .  A s  the power of a personal computer 
increases, its price decreases. 

The th ird law deals on ly with hardware 
capab i l ity.  Earl ier we stated that hardware 
capabi l ity plays a decreasingly im portant 
ro le in personal computing. I ndeed, the 
effects of the th i rd law of personal comput
ing are rapid ly  d im in ish ing due to the fourth 
law: 

4 .  Software is hard ; hardware is soft : 
it is economica l ly  more feasib le  to 
bu i l d  a computer than to program it. 

I t  i s  economica l ly  easier to design, imple
ment, and mass produce a mach ine l i ke the 
I ntel 8080 or IBM 360 than i t  i s  to design 
and implement an operating system, com
p i l er, or soph ist icated appl ication program. 
The cost of a ch ip may run to $250,000 

Wondering how to use your m i cro to pr in t  checks for persona l  
and busi ness use? Now, f rom A R I E S ,  there i s  a way to do it  eas i ly 
with continuous checks in small quanti ties. And,  without a huge 
i nvestment.  

Micro check print ing e l i m i nates t ime consu m i ng, error-prone ha nd
wr i t ing of PE RSONAL,  PAY R O L L, or ACCO U N T S  PAYA B L E  c hecks. For 
home or s m a l l  bus i ness use, i t 's an idea whose t ime has come: A new way 
to make your m icro pay off .  

NOW AVAILABLE FROM ARIES: 
PERSONAL CHECKS BUSIN ESS CH ECKS 
8 '!1 "  width 

(7 1/l " without margms) (7 •;, " without margins) 
3 V1 " dep th 

200 @ $39.00 

7" depth ( inc l udes 3 1/1 " voucher, J '!1 · check)  

200 @ $41\ .00 

soo @ $79.00 500 @ $9S 50 
Use for either Payroll or Accounts Payable 

Includes imprint ing of payer at  upper left of check - 4  lines of 30 positions each; bank name and 

address. t rans i t  and routing numbers: and the M. I .C.R . encoding at the bottom. 

Brochure and Samples Ava i lable Upon Request . Prices Good Thru 1 979. 

Include BANK M. I .C .R . Encoding Sheet With Order 

NO ONE ELSE OFFERS MICRO CHECK- ARIES PRINTING SO EASILY. WITH ARIES Computer Products 

YOUR MICRO PAYS OFF. P.O .  Box 7932 B Eugene OR 97401 
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Price include freight anywhere in Continental U.S. 

Circle 1 4  on inqu i ry card. 

when design and in it ia l  product ion are 
totaled . The cost of firmware BASIC may 
not exceed $ 1 00,000 (many do, however) , 
but the auxi l iary costs of documents, ser
vice, tra in ing and marketing may exceed o ne 
m i l l ion do l lars. 

A company contemplating a new hard
ware architecture is grave ly penal ized for 
making radical changes to the inst ruction set 
of their existing computer. Is it not to be 
expected that the I BM 370 is on ly  an evo lu
tio nary departure from the IBM 360? Why i s  
the Z80 processor nearly as  successfu l in the 
market p lace as the 8080? 

The h igh cost of programming as opposed 
to the cost of a ch ip i s  reversing the trad i 
t iona l  ro les of software and hardware. In the 
future, more emphasis wi l l  be p laced on the 
software and less emphasis wi l l  be  placed on 
the mach ine architecture .  I ndeed , m uch of 
the current software w i l l  become "hard , "  by 
being d istr ibuted in hardware read on ly 
memories as  firmware. 

One resu lt  of the fourth law is coro l lary 
A, which states the ru le  that governs pocket 
calcu lators today: 

A. Programs and data shou ld be shared, 
but hardware shou ld  be repl icated . 

The on ly item in a computer system that 
must be shared from a techno logical stand
point is data. Common access to i nformation 
stored in a d ata base may be logica l ly  just i 
fied by an app l ication .  Whether the access i s  
done by t imesharing o r  by d ispersed proc
essors is immateria l .  Also, whether the data 
is copied for transm issio n, or the program 
that intends to process the d ata is copied for 
transm ission to the data base machine is 
again immateria l .  

The computer business has been overl y 
enthusiastic about t imesharing in the past. 
We must recal l  that t imesharing was invented 
to lower the cost of hardware. Now that 
hardware is no longer the major cost item in  
a system, t imesharing i s  not j ustifiab le in  
most cases. I n  fact, I be l ieve that t imesharing 
fai led. It fai l ed because peop le  cou ldn 't 
understand it .  Only computer experts are 
able to use M U L  T ICS, VM/370 and other 
extremely capab le t imesharing systems.  The 
average person w i l l  not to lerate J CL, tele
phone l i nes, computer jargon,  and unrel iable 
central computers that lose their fi l es . I n  
short, t imeshared computers are hampered 
by their prerequ isite of knowledge. 

The computer ut i l ity concept of the late 
1 960s fai l ed because of the lack of expert ise 
on the part of the users. The h igh l evel of 
sophist ication needed to use a uti l ity 
doomed it to fai l u re .  It a lso put a bad name 
on personal computers. 



I n  effect, the "gu i lt by associatio n "  syn
d rome plagues personal comput ing today .  
Myths ( it 's too comp l i cated ) ,  train i ng (what 
is a byte? ) ,  and service (how do  I get state
ments printed ?)  are three of the remnants of 
the computer ut i l i ty that have turned people 
away from computing. 

We can now state a conc lus ion cal l ed the 
fifth law of personal computing : 

5 .  Knowledge costs more than software 
and hardware : the usefu l ness of per
sonal computers increases in inverse 
proport ion to how much peop le  must 
know in o rder to use them. 

The lesson i s  clear : any consumer product 
that i s  successfu l must be s imple .  The pocket 
calcu lators that so l ve known prob lems 
(arithmetic) are successfu l .  The pocket cal
cu lators that so lve u n known or unrecogn ized 
prob lems are fai l ures. 

The facts of l ife are even more severe for 
computers sold to the consumer market .  The 
final economic l aw succi nct ly  summarizes 
the fick le b uyer's att itud e :  

6 .  The col or, shape and size of a personal 
computer are often more important to 
a buyer than what i s  ins ide of i t. 

Once the personal computer system over
comes al l other economic  obstacles, i t  must 
be packaged and maintai ned by a reputable 
service organizat ion .  This means that al l 
unnecessary buttons, switches and knobs 
must be e l im inated . The manuals must re
d uce jargon and the software must be tai
lo red to a part icular i nd ustry. 

The WH89 system by Heath, the C4P by 
OS I ,  the Apple I I , the Commodore P ET and 
the Rad io  Shack T RS-80 are al l v iv id exam
ples of packaging in the personal computer 
hobby market. Datapoint, Wangco, and 
Basic- Four demonstrate the l aw wi th tai
lored software packages for smal l  businesses. 

Service fi l l s  the gap between the user's 
knowledge and the personal com puter's lack 
of capab i l ity .  Service rescues the user when 
the personal computer cannot repair itself. I t  
i s  service that counts when the  manua ls  do a 
poor job of explain i ng a feature of the sys
tem. F ina l ly ,  service is perfo rmed by hu
mans, and so far, humans understand o ther 
humans better than they understand a 
machine. 

We can now turn to some interest ing 
examples that l ead to the  final laws of per
sonal comput ing .  In part icu lar, these laws 
affect the majority of com puter experts 
engaged in appl icatio ns implementatio n .  

I mpl ications of  I nteractiveness 

The first law of personal com puting 
equates " interactiveness" w ith "personal 
ness ." That is, in order to achieve a h igh 
degree of interactive comput ing, the per
sonal computers of the future m ust be 
oriented toward languages and systems with 
a h igh degree of interpretatio n .  Compi ler 
languages, for example, have been shown to 

There is a reason so many Datec customers are communication line technicians, 
computer engineers and data processing experts. They recommend Datec for the 
simple, solid state, rugged design that has proven to be more reliable than bigger 
name couplers. 

Acoustic couplers are the work horses of a data communications system. They 
should work every time, every day, so that you can install them and then forget them. 

No wonder communication line technicians have nicknamed the Datec 32 the 
"heavy duty" acoustic coupler. 

CRYSTAL 
CONTROL 
Crystal controlled trans· 
mitter and receiver Insures 
long·tenn stabmty and 
reliability, even In the 
most unfriendly operating 
environment. 

BIG EARS 
Rugged, tight·Htting rubber cups 
effectively seal out vibration 
and room nolse. They aren't beautiful, 
but they work. 

B<IRNED·IN 
Datec may be the only company that torture
tests every PC board by burning-in each one 
for 168 hours at elevated temperab.lres. 

This process reduces the 
probabiUty of field falh.Jre 
below 2% for the first 1000 
hours of operation. We find 
the faulty one before 
we ship it. 

Datec couplers are 
highly sensitive. 

operating at 
received levels 
of ·55dBm or 

lower. Our sen· 
sitive receiver 
can pull weak 

signals out of the "mud" 
of leaky. rain-soaked 

telephone cables. 

GUARANTEED 
Remove a few screws and 
the PC board pops out. 
It couldn't be simpler. 
Any problems Incurred 
through nonnal use, and 
It's replaced or repaired 
free with no questions asked 
during the first year. 

READILY AVAILABLE 
Datcc 300 bps acoustic 
couplers are readily 
available In both originate 
and originate/answer models. 
All Datec equipment 
including the new Datec 212 
ls Bell compatible. 
OEM Inquiries are welcome. 

DATEC INC., 300 E. MAIN ST., CARRBORO, NC 27510. (919) 929-2135 
DATEC D I D  IT!  Quality-designed in, burned-in, and guaranteed. r.:JaTecfM. 
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requ ire from three to ten times as much 
effort in implementi ng a given program as 
an interpreter wou ld requ ire. 

It is l itt le wonder that BASIC has 
achieved the t it le " language of the masses."  
I t  is a s imple interpretive language, easy to 
implement on a modest processor. Unfor
tunately ,  it is extremely inappropriate for 
major app l ications requ ir ing typical busi ness 
data processing. 

7. BAS IC is to personal computing as 
sign language is to Engl ish. 

BAS IC  p rograms are easy to write ,  but 
d ifficu l t  to u nderstand ,  and provide in
adequate control of a personal computer 
system. Few dial ects of BAS IC  permi t  
i ndentation, structu ring, comments (with
out memory penal ty ) ,  or error contro l 
and recovery. Here are a few objections to 
BAS IC as a serious, professional imp le
mentation language. 

a. Poor error recovery faci l it ies, eg : the 
app l ication program must be capab le  
of detecting fi l e  access errors, etc, and 
then cal l i ng an  exception hand l i ng 
routine. 

b .  No dynamic overlapp ing or memory 
mapping of programs too large to fit in 
main memory.  

c .  Restricted data structures, eg : no pro-

Discover why 
hundreds of PDP-1 1 users 

have turned to us 
for Pascal. 

They're i n  process control. In 
data base management. In educa
tion, research and communica
tions. Running on LSI-I I 's, PDP-
I I  /70's and everything in be
tween. RSTS/E, RTI I ,  RSX or lAS 
it makes no difference, they praise 
our Pascal. 

Because they all have one thing 
in common. A desire to get more 
from their PDP-I I than another 
language - or another Pascal -
can provide. 

We've captured the elegance of 
Pascal in a real world compiler. It 
converses directly in machine lan
guage, giving remarkable execu
tion speed and efficient memory 
use. It features straight-forward 

©IT'®�(Q)[[l) (Q> �.f), minic�mputer �(Q)u l!, �@IT'® inc. 
2340 SW Canyon Road 
Portland, Oregon 97201 
(503) 226-7760 
TWX 91 0-464-4779 

program structure, 
uncluttered syntax, 

and other advantages of 
full standard Pascal. 

But there's more, in the form of 
real-time extensions. I S  digit (dou
ble precision) arithmetic. In-line as
sembly code. 1/0 hardware ac
cess. FORTRAN interface. Direct
access files. Overlays. Plus others. 
There's even an interactive sym
bolic debugger. 

Reliability? Introduced in 1 975, 
we're at over 400 sites now. We 
guarantee stated performance and 
provide I year of follow-up sup
port. Give us a call; we have a 
demo library. manuals, and bench
mark, ready for your inspection. 

Distributors: 

Australia: Sydney; Network Computer Services, 290 3677 
Canada; Vancouver; Valley Software, (604) 524-9741 
England; Stafford; Hourds Computing ltd, 0785 44221 
Japan: Tokyo; Rlkei Corporation, 03-345-141 I 

POP-1 1, LSI-1 1 ,  POP-11/70. ASTS/E, RT1 1 ,  ASX, and lAS are trademarks ol Digital Equipment Corporation 
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visions for l i n ked l ists, trees, dynamic 
memory a l location for d ata, m ixed 
d ata types. 

d. L imited u ser p romp ting, eg: forms 
hand l i ng, cursor contro l ,  scro l l i ng and 
audio signals are lacking. 

e .  I nadequate software security and 
protect ion, eg : no fi le security locks, 
i nterlock mechani sms for shared fi l es, 
or sou rce code shie l d i ng. 

f. Slow execution d ue to poor inter
pretat ion .  

g. I nadequate primit ives for standard 
d ata process ing, eg : no sorting, fi le 
access const ructs, forms hand l i ng for 
report generation ,  or commun ications 
access constructs. 

In short, BASIC is usefu l i n  the develop
ment of sma l l  programs for unsoph ist icated 
app l icatio ns, or for programs that w i l l  be 
thrown away rather than modified .  

The area o f  system contro l  i s  no better 
off than the system languages area of per
sonal computing. At l east BAS IC  is partial ly 
standard ized and widely known. Operat i ng 
systems, on  the other hand , have no consis
tent basis to begin with. I ndeed , we question 
the uti l ity of an operat ing system in  inter
act ive computing. Th is is pointed out i n the 
eighth law : 

8 .  An operat i ng system is a feeble 
attempt to i nc lude what was over
looked in the design of a programming 
language. 

This heretical notion i s  ful l y  obvious in 
systems employing i nterpretive BAS IC to 
the h i l t .  The Wangco, Tektron ix  405 1 , and 
s imi lar sma l l  scale in terpretive BAS IC  sys
tems have no vis ib le operating system .  A l l  
commands no rma l ly  associated in  trad itional 
operating systems are put into extended 
BASIC i n  these personal computers. I n  gen
eral , i nterpretive systems (and thus inter
active systems) have no need for an operat
i ng system .  

I n  future personal computers, it is l i kely 
that a network of loose ly coup led processors 
w i l l  commun icate d ata and programs to one 
another. In such a network concurrent proc
esses w i l l  be al lowed and w i l l  often compete 
for l im ited resources. I n  th is situatio n the 
synchron iz ing prim itives of today's o perat
ing systems wi l l  migrate to hardware (or 
fi rmware) and not be of concern to the lan
guage interpreter. 

The U l timate Laws 

We have covered the motivations for per
sonal com puting and have stated eight laws 
a long the way . In the fi nal analysis we can 
derive two u lt imate laws of com puting used 
(knowingly or otherwise) by computer 



manufacturers : 

9 .  The u lt imate personal com puter is a 
robot :  the goal of personal com puting 
is to red uce the d ifferences between 
humans and com puters. 

In effect we are str ivi ng to make personal 
computers do what people can do, but 
faster, more accurate ly, and cheaper. We 
seek a partnersh ip with personal computers 
ak in to the symbiosis between h umans and 
househo ld pets . 

A faster personal computer a l lows us to 
process census i nformation in two or three 
years instead of 1 5  years. Speed is essential 
i n  a l unar land i ng, and so is accuracy. An air 
traffic contro l computer is m uch more accu
rate than a h uman operator. The resu lt is 
safer air transportation for people .  

1 0. Knowledge is power :  i nformation i s  
the fabricof knowledge ;  the contro l ler 
of information wie lds power. 

Whi le  personal computers are fast, accu
rate and cheap, they a lso cause h igh speed 
propagation of errors, speed of light crime, 
and sometimes loss of l ife when they fai l .  

Pol it icians are able t o  push a b utton and 
d isseminate campaign propaganda to the m i l 
l ions. Factories can replace entire vocations 
by automating product ion.  F i nancial insti-

tutions are at the mercy of their data proc
essi ng centers. 

The laws of personal com put ing are not 
on ly important to computer scientists, but 
also to society as a whole .  Perhaps there is 
a p lace today for the fu tu rist, the ph i lo
sopher of computer science. • 

Improve 
Your Lot. 

Is there room for a little improvement around 
your lot? 

Like landscaping in the front yard? A big pool in 
the back? Maybe another bedroom if you have a lot of 
"little ones''? 

Whatever your home needs, United States Savings 
Bonds can make improvement n lot easier. All you 
have to do is join the Payroll Savings Plan. That way, 
a linle piece of each paycheck is set aside to buy 
Bonds. Automatic�1lh·. 

I n  a little while, i•ou'll have a lot of Bonds piled up. 
And that means a lot of savings. Aiiii-_ -�" lilt 

So join tl�c Payroll Savings 'J .. : �f'=._ \ 
Plan.Buy Umted StutesSavings · � .... · "' ��� 
Bonds. -�-' "  · 

And do a little for your lot. "Jake "�� ... . stock: 
� :�"�;: :�:;�:.::;·�.::�:�···· tn America. 

Volunlur A91ncy: Leo Burnell Company, Volunl .. r Coorcllnllor: John T. Landry, Philip Morrll U. 5. A. 

The Public Service Campaign sponsored by 

THE MAGAZINE PUBLISHERS ASSOCIATION 

G. W. COMPUTERS LTD.  
This is how your business appears on the screen 

Approx i m ately 60-1 00 en tr ies/ in p u ts req u i re o n l y  2-4 h o u rs 
wee k l y  and you r ent i re bus i ness i s  u n d e r  contro l .  

* PROGRAMS A R E  I NTEGRATED -
01 = E N T E R  NAMES/A D D R E SS, ETC 
02 = * E N T E R/PR I NT I NV O I C E S  
03 = * E N T E R  PURCHASES 
04 = * E NT E R  A/C R E C E IVABLES  
OS = * E N T E R  A/C PAYABLES  
06 = E N TE � U PDATE INVE NTORY 
07 = E N T E R/UPDATE O � D E R S  
08 = E N T E �U PDATE BANKS 
09 = EXAM I N E/MONITOR SALES  L E D G E R  
1 0 = EXAM I N E/MON ITOR PURCHASE L E DG E R  
1 1  = EXAM I N E/ P R I N T  I NCOMPLETE R ECORDS 
1 2 = EXAM I N E  PRODUCT SALES 

WH I C H  O N E ?  ( E N T E R  1 -24) 

SE LECT FU NCTION BY N U M B E R  
1 3 =  P R I N T  CUSTOM E R  STAT E M E NT 
1 4 = P R I N T  S U P PL I E R  STATEMENTS 
1 5 = PR I NT AG E NT STATEMENTS 
1 6 = P R I N T  TAX STATE M E NTS 
1 7 =  P R I N T  W E E K/MONTH SALES 
1 8 = PR I NT W E E K/MONTH P U RC HA S E S  
1 9 = P R I N T  Y E A R  A U D I T  
20 = P R I N T  PRO F I T/LOSS ACCOUNT 
21 = U PDATE END MONTH F I L E S  
22 = P R I N T  C A S H  F LOW FOR ECAST 
23 = E N T E R/ U PDATE PAY ROLL (NOT YET AVA I LABLE)  
24 = R E T U R N  TO BAS I C  

= Each program goes to sub menu, e.g.: = 
: (9) a l l ows: A, L I ST ALL SALES; B. MONITOR SALES BY STOCK CODES; : 

§ C. R E T R I EVE I N V O I C E  D E TA I LS; D. AME N D  L E D G E R  F I L E S; § 
§ E. L I ST TOTAL ALL SALES.  § 
� Think of the possibilities and add to those here if you wish. � = = 
:= Price for cu rrent package Version 1 is  $550, or Version 2 ( including aged debtors analysis,  etc.) is $750, or f u l l  l isting, $300. := = = 
= = 
� PET 1 6/32K disk-based version, SWTP 6800, IMS/CPMIZ80/S-100. Compatible systems shortly available for Apple and Tandy. � § contact: Tony Winter on 01 -636-821 0 § 
� 89 Bedford Court Mansions � i 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:;, ����� !!:����1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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Ah! M I CA H  . . .  

Sat isfy i n '  Software 
t h at tu rns yo u r  system o n !  

M I C A H  

E X P A N C 
Yo u r  C P/M to r u n  

CROMEMCO SOFTWARE! 

M I CAH's worldwide bestsel ler .  A powerfu l  tool to 
expand your CP/M system to be compat i ble with 
Cromemco Software. (BASIC ,  FORTRA N ,  COBOL, 
D BMS, WPS, etc. )  Specify: system conf i g u ration/ 
memory size. 5" or 8" Disk w/manua l :  $95.00 

OSBOR N E  BUSINESS SOFTWAR E  in 1 6K BASI C  
and CBASIC2.  N ow ava i lable:  Payro l l ,  A/R a n d  
A/P. CP/M or Cromemco compati ble. Specify 
your  system. Com i n g  soon :  G/L. 

• M I CROPLOT (Versatile 
Printer Graphics) 

• D B M S  conversion to NAD 
(for Cromemco) 

• SPOOLER (for Cromemco) 

ea.: $95.00 

• C B I OS ( C P/M for Cromemco) 
o D U P E  (Disk Uti l ity Package) 
• WI N N I N G  BLACKJACK 

(for CP/M) 

• Cal l  or write for more i nformation and prices • 
• credit cards accepted • 

MICro Applications and Hardware 
CONSU LTANTS and SOFTWARE DEVELOPERS 

MICAH • Box 222 1 2  • San Franci�co, CA 94122 • 41 5/664·0778 or 564·4495 

Retro-GraphicsTM 
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Trees 

Guy L Steele Jr, MIT Artificial Intelligence Lab, 
Massachusetts Institute of Technology, Cambridge MA 02139 

I think that I shall never see 
A matrix lovely as a tree. 
Trees are fifty times as fun 
As structures a Ia PL/I 
(Which Dijkstra claims are too baroque) .  
And SNOBOL's strings just  can't compare 
With all the leaves a tree may bear, 
And COMIT strings are just a joke. 
Vectors, tuples too, are nice, 
But haven't the impressive flair 
Of trees to which a LISP is heir. 
A LISPer's life is paradise ! 

Many people think that JOSS 
And others, too, are strictly boss; 
And there are many BASIC fans 
Who think their favorite language spans 
All that would a user please. 
Compared to LISP they're all a loss, 
For none of them gives all the ease 
With which a LISP builds moby trees. 

RPG is just a nurd 
(As you no doubt have often heard); 
The record layouts are absurd, 
And numbers packed in decimal form 
Will never fit a base-two word 
Without a veritable storm 
Of gross conversions fro and to 
With them arithmetic to do.  
And one must allocate the field 
Correct arithmetic to yield 
And decimal places represent 
Truncation loss to circumvent :  
Thus RPG is second-rate. 
In LISP one needn't allocate 
(That boon alone is heaven-sent ! )  
The scheme i s  sheer simplicity: 
A number's just another tree. 
When numbers threaten overflow 
LISP makes the number tree to grow, 
Extending its significance 
With classic tree-like elegance. 
A LISP can generate reports, 
Create a file, do chains and sorts; 
But one thing you will never see 
Is moby trees in RPG . 

One thing the average language lacks 
Is programmed use of push-down stacks . 

. But LISP provides this feature free: 
A stack - you guessed it - is a tree . 
An empty stack is simply NIL. 
In order, then, the stack to fill 
A CONS will push things on the top; 



To empty it, a CDR will 
Behave exactly like a pop. 
A simple CAR will get you back 
The last thing you pushed on the stack; 
An empty stack's detectable 
By testing with the function NULL. 
Thus even should a LISPer lose 
With PROGs and GOs, RETURNs and DOs, 
He need his mind not overtax 
To implement recursive hacks: 
He'll utilize this clever ruse 
Of using trees as moby stacks. 
Some claim this method is too slow 
Because it uses CONS so much 
And thus requires the GC touch; 
It has one big advantage, though: 
You needn't fear for overflow. 
Since LISP allows its trees to grow, 
Stacks can to any limits go . 

COBOL input is a shame: 
The implementors play a game 
That no two versions are the same. 
And rocky is the FORTRAN road 
One's alpha input to decode : 
The FORMAT statement is to blame, 
But on the user falls the loacl. 
And FOCAL input's just a farce; 
But all LISP input comes pre-parsed ! 
(The input reader gets its fame 
By getting storage for each node 
From lists of free words scattered sparse . 
Its parses all the input strings 
With aid of mystic mutterings; 
From dots and strange parentheses, 
From zeros, sevens, A's and Z's, 
Constructs, with magic reckonings, 
The pointers needed for its trees. 
It builds the trees with complex code 
With rubout processing bestowed; 
When typing errors do forebode 
The rubout makes recovery tame, 
And losers then will oft exclaim 
Their sanity to LISP is owed -
To help these losers is LISP's aim . )  

The flow-control o f  APL 
And OS data sets as well 
Are best described as tortured hell . 
For LISPers everything's a breeze; 
They neatly output all their trees 
With format-free parentheses 
And see their program logic best 
By how their lovely parens nest .  
While others are by GOs possessed, 
And WHILE-DO, CASE, and all the rest, 
The LISPing hackers will prefer 
With COND their programs to invest 
And let their functions all recur 
When searching trees in maddened quest. 

Expanding records of fixed size 
Will quickly programs paralyze. 
Though ISAM claims to be so wise 
In allocating overflow, 
Its data handling is too slow 
And finding it  takes many tries. 
But any fool can plainly see 
Inherent flexibility 
In data structured as a tree. 

S U P E R  
S O FTWARE! 
MICROWARE 6800 SOFTWARE IS 
I N N OVATION A N D  P ERFORMANCE 

LISP I nterpreter 
The program m i n g  language L ISP offers excit ing new possibi l i t ies for 
microcomputer appl ications. A h i g h l y  interactive interpreter that uses 
l ist-type data structures which are s i m u ltaneously data and executable 
instructions. LISP features an unusual  structured, recursive function
oriented syntax. Widely used for processing. artificial intell igence. 
education. s imulation symbolic.  and comp uter-aided design. 6800 
LISP requires a m i n i m u m  of 1 2 K  R A M .  
Price $75.00 

A/BAS IC Compi ler 
The ever-growing A / BASIC f a m i l y  is  threatening old-fashioned 

assembly language prog ram m i n g  in  a big way. This BASIC compiler 

generates p u re,  fast,  efficient 6800 machine lang uage from easy to 
write BASIC sou rce programs. Uses ul tra-fast i n teger math.  extended 
string functions. boolean operators and real-time operations. Output is 
ROM able and R U N S  WITHOUT ANY R U N -T I M E  PACKAG E. Disk ver
sions have disk 1/0 statements and req u i re 1 2 K  memory and host DOS. 
Cassette version runs in  8 K  and req u i res RT/68 operat ing system. 
Price: D i sk Extended Version 2 . 1  $1 50.00 
Cassette Version 1 . 0 $65.00 

A/BAS IC Sou rce Generator 
An "add-on" option for A/BASIC Compi ler d isk  versions that adds an 
extra t h i rd pass which generates a full assembly-language output 
l ist ing A N D  assembly language source file. Uses original  BASIC names 
and inserts BASIC source l ines as comments. SSB and SWTPC 
M i n iflex version avai lable .  
Pr ice:  $75.00 

A/BASIC I nterpreter 
Here it  is-a su per-fast A/BASIC interpreter t h at is source-compatible 

with our A/BASIC compi ler!  Now you can interactively edit .  execute 
and debug A/BASIC programs with the ease of an interpreter-then 
compile to super efficient machine language. Also a superb stand
alone appl ications and control-oriented interpreter. Requires 8K RAM. 
The cassette version is  perfect for Motorola D2 Kits.  

Price:  $75.00 

RT/68 Real Time Operat ing System 
M I K B UG-compatible ROM that combi nes an i m p roved monitor/ 
debugger with a powerful m ultitask i ng real-t ime operating system. 
Su pports up to 16 concurrent tasks at 8 priority levels plus real t ime 
clock and i n terrupt control .  Thousands i n  use s i nce 1 976 handl ing al l  
types of appl ications. Avai lable on 6830 ( M I K B UG-type)or 2708 
( EPROM -type) ROM. Manual  is a classic on 6800 real-t ime applications 
and contains a full source program l ist ing.  
Price:  RT68MX (6830) $55.00 
RT68MXP (2708) $55.00 

6800 C H ESS 
A challeng i ng c h e s s  program f o r  t h e  6800. T w o  selectable difficulty 
levels. D isplays formatted chess board on standard terminals.  Re
q u i res 8 K  memory. Machine language with A / BASIC source l ist ing.  

Price:  $50.00 

Our software r s  avarlable for most popular 6800 systems on cassette or diskette 
unless otherwise noted . Disk versions available on S .S .B .. SWTPC. or Motorola 
M OOS. Please specify which you requi re. Phone orders are welcomed . We accept 
MASTERCHARGE and VISA. We try to ship orders within 24 hours of receipt. 
Please call or wnte i f  you require additional mformation or our free catalog. 
Mrcroware software rs avatlabte for O E M  and custom applications. 

MICROWARE 
SYSTEMS ( :< )I{ I'( )1{,  \I'  I< ):-.; 

P.O. BOX 4665 
DES MOINES,  lA 50304 
(5 1 5) 265-6 1 2 1  
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Circle 236 on inqu i ry card. 

I M M EDIATE 
DELIVERY 
Domestic & Export 

DEC LSI -11 
COMPONENTS 
A full and complete 

l ine with software 
support available. 

m •n• C[]mpu1er 
Supp�•ers, �nc. 

25 C H A T H A M  ROAD 

S U M M I T ,  N EW J E RS E Y  07901 
SI NCE 1 973 

Zs - SYSTEMS 

The Zs-SYSTEMS 64K RAM 
board is designed to operate 
in any Z80 based microcom
puter having S-100 bus. It 
uses 1 6K dynamic RAM chips, 
& features: 

-Board select 
-Bank select 
-Transparent on-board 

refresh 
-2 or 4MHz operation 

(w/ no wait state) 
-Memory disable 

FLOPPY DISK 
CONTROLLER 

Handles with no modification 
up to: 

* 4 standard 811 drives 
(Shugart or compatible) or 

• 3 minidrives 5" 
Run with 2 or 4 MHz CPU 

64K RAM BOARD 

Compatible with Cromemco 
and M/PM multiuser. Fully 

assembled, burned in, & 
tested. Available from stock 

to 60 days 
As low as $500.00 in 

quantities of I 00 

Price of one . . . . . . . . . $695.00 

With 1 6K RAM . . . . . . $359.00 
Plus shipping charges l{"-�-�;� 

' 
Use CP/M Disk Operating System 
Using the 1771 LSI controller 
Price of one . .  
PC board only . 

. . . . . . . $245.00 
. .  $35.00 

SEND FOR FREE INFORMATION 
6 months warranty on our boards with normal use 

Zs-SYSTEMS 
PO Box 1847, San Diego, CA 92112 

(714) 447-3997 

194 October 1979 © BYTE Publications Inc C i rcle 401 on i nq u i ry card. 

When all their efforts have gone sour 
To swell fixed records, losers glower. 
But list reclaimers hour by hour 
By setting all the garbage free 
Yield CONSequent capacity: 
Thus trees indefinitely flower. 
(And trees run on atomic power ! )  

T o  men o f  sensibility 
The lesson here is plain to see: 
Arrays are used by clods like me, 
But only LISP can make a tree. 

- The Great Quux (with apologies to Joyce Kilmer) 
©Copyright 1973 Guy L Steele Jr All rights reserved . 

How this poem came to be printed 
Notes by C Helmers 

The above parody was found on the MIT Artificial Intelli
gence Laboratory 's computer during a recent  (July 3) visit made 
to Henry Baker at the University of Rochester Computer 
Science Department. Its content reflects the LISP orientation of 
our August 1 979 issue, and in a humorous way summarizes the 
true artificial intelligence hacker's point of view about LISP as a 
tool. 

Henry dug up an electronic view of the poem on the computer 
and communicated by that means my desire to make it more 
widely available. The poem 's author, it turns out, is Guy Steele, 
who is presently connected with the MIT Artificial Intelligence 
Laboratory. I had in fact spent some time talking with Guy on a 
previous occasion, not knowing anything at all about his pen
chant for poetic parody. The poem was written in 1 973. 

One of Guy's major technical accomplishments to date is his 
recent student project at MIT: design and implementation of a 
LISP-machine chip in silicon . 

In his letter accompanying the poem, Guy points out that 
probably the most obscure piece of jargon is the word "moby" 
used as an adjective. The etymology is a reference to Melville's 
whale, Moby-Dick. Thus a "moby tree" is a tree which is 
figuratively as large as a whale, or gigantic. Most of the other 
terminology referring to LISP is covered in recent BYTE issues; 
the references to other languages such as JOSS, RPG, FOR
TRAN, FOCAL, APL, the OS operating system of IBM, etc are 
best left undefined for the purposes of the poem. 

The import of the communications network as a tool for in
dividual computer users is signified by the practical example 
provided in this poem 's arrangement for use in BYTE. The file 
containing "Trees" was publicly available to any person signing 
onto the MIT-AI computer. Henry Baker in particular was able 
to sign onto the computer from his usual location in Rochester, 
NY via the Arpanet, an electronic network connecting many re
search computers. Henry then left a "mail" message via the net
work for Guy at Stanford, California, where Guy was spending 
the summer. Guy then got in touch with me at my office by 
phone (also electronic). The arrangement was concluded with 
transmission of a physical copy to BYTE via the postal service. 

Readers of BYTE who own personal computers with an 
RS-232 in terface will soon be able to sign up for private services 
equivalent to the electronic mail functions used by Henry and 
Guy in arranging this over the Arpanet. At  least 2 different com
panies now offer (see recen t  advertisements) private off-hours 
timesharing and networking services at relatively low rates . 
These are typically billed via Master Charge and VISA . One of 
these services, Telecommunications Corporation of America, 
promises to offer a nationwide users' directory of identification 
numbers fpr its users, analogous to a phone directory. This ar
rival of individual-oriented digital communications-oriented 
networks will probably mark one of the great milestones of per
sonal computing. • 



$3,995 
Mill ion-Character Computer System 

One-Year Transferable Warranty 

$3,995 

SEE System 6684 Unique Standard Features 
• CPU integrated into Diskette Cabinet with 

peripheral ports in rear of cabinet 
• 4 Full communications ports RS232 or 20 

mA/60 mA CL; 75 to 1 9,200 bits/sec. 

$4,995 

:J u II -�--

SEE System 6784 Unique Standard Features 
• CPU integrated into video terminal cabinet 

with peripheral ports in rear 
• Video has 16 programmable function keys, 

1 28 high resolution characters with 
graphics, numeric keypad, reversed video, 

full editing, 24 x 80 display 

Standard Features on All Systems 
• Central Processing Unit with 1 2  slots ; 2 MHz (ex
pandable to 4MHz with pipel i n i ng arch itecture) 
• 8 Free Slots for expansion; capacity for 442,368 
characters of memory w ith in standard chassis 
• 49,1 52 characters of 200 ns random access memory; 
1 50 ns memory optional 
• 8 vectored interrupts; all i nput and output is interrupt 
d riven 
• 1 .2 m i l l ion characters, doubl e sided, dual 8" diskettes. 
IBM 3470 compatible 

• Printer control ler ;  Centronics compatib le  
• Magnum BASIC. Extremely fast business BAS IC with 
ful l  editing capabil ities, pr int usi ng ,  sequential and random 
fi l es, integer and floating point arithmetic with up to 1 6  
digits precision; N-d imensional matrices and much more 
A superset of Microsoft 1 6K extended disk BASIC 
• I nteractive conversational macro assembler and ed itor 
for 6800 fam i ly microprocessors. 
• One-year transferable l im ited warranty on parts and 
labor for all SEE hardware 
• Guaranteed 24-hour turn-around time on repa i rs 

Optional Features on All Systems 
• Up to 64 i nterconnected, intel l igent terminals with no 
degradation of response time. Each is a stand alone CPU. 
True d istributed processing 
• Expandable to 1 2  MB of 1 50 ns RAM for each terminal 
• Up to 64 RS232 ports with fu l l  commun ications. Talks to 
any peripheral or CPU with RS232 i nterface 
• Expandable to 4 MB of d iskette storage 
• Up to 660 MB hard d isk storage with removable modules 
• ANSI standard 1 0.5 inch tapes (1 600 BPI) 
• 1 1  MB cartridge tape system 
• Matrix and word processing pri nters from 55 CPS to 
1 400 LPM 

• Choice of 6809 and/or 651 2 CPU board with speed of up 
to 4 MHZ with 1 50 ns memory 
• I nteractive relocatable macro assembler, development 
system and DOS for 6502 and 651 2  m icroprocessors. Can 
assemble source programs up to 2 MB long 
• PASCAL compiler 
• FORTRAN compi ler 
• BASIC compiler 
• COBOL compiler 
• Powerful word processing software 
• Comprehensive business software, incl .  General Ledger, 
Accounts Receivable, Accounts Payable, I nventory, Payroll ; 
Packages for Physicians, Publ ishers, Manufacturers, etc. 

Quantity discounts to bona fi.de dealers, OEMS, and schools 
Special configurations and modular shipment avai lable 

A few distributorships available in the United States and other countries 

Circ l e  350 on i n q u i ry card. 

0 SYSTEMS ENGI NEERING ENTERPRISES 
1 749 Rockv i l le P ike, Rockvi l le ,  M aryland 20852 

(301 ) 468-1 822 
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Space Game 
Loring C White 
26 Boswell Rd 

Reading MA 01867 

Listing 7: Altair BASIC listing for Space Game. This program allows data 
entry without the use of a return. This increases the real-time appearance of 
the game. 

1 0  P R I NTCHR$ ( 2 6 )  

2 0  Y S = S : GOSUB6 7 0  

3 0  PR I NT " YOU HAVE BEEN ASKED T O  GO ON A M I SS I ON TO DESTROY F I V E "  

4 0  P R I NT " ENEMY CRAfT THAT THREATEN T H E  GALAXY - - - · - · 

SO PR I NT " YOU MUST POS I T I ON YOUR CRAFT SO THAT THE ENEMY • 

60 PR I NT "  I S  I N  POS I T I ON I N  THE C ENTER OF YOUR GUN S I GHT I N  ORDER" 

70 PR I NT " TO DESTROY THE ENEMY S PACECRAFT . 

H O  PR I NT " THE A I M I NG I S  DONE AS FOLLOWS : "  

9 0  PR I NT " H I T  A ' U '  FOR UP MOT I ON" 

1 0 0 PR I NT " H I T  A ' D '  FOR DOWN. MOT I ON "  

I 1 0  PR I NT " H I T  A ' L '  FOR LEFT MOT I ON "  

1 2 0 PR I NT " H I T  A ' R '  FOR R I GHT MOT ION" 

1 3 0 PR I NT " H I T  A ' f '  TO F I R E ROCKETS " 

1 4 0  PR I NT " H I T  A ' CONTROL C '  TO ABORT THE M I SS I ON ( CH I CKEN OUT ! ) "  
I S O P R I NT " THE ENEMY R ETURN f i R E WI LL GRADUALLY DESTROY YOUR A I M I NG  

1 6 0 P R I NT " A B I L I TY ! ! ! ! ! !  SO DON ' T  DELAY ! ! !  ! •  

1 7 0 fORN=OTOI S O O O  : NEXT 

I H O I N PUT"TYPE ' N '  fOR NOV I C E  P I LOT ; ' E '  EXPER I ENCED; ' A '  FOR ' ACE ' " ; V S 

1 9 0 l fV S = " E " THENVH = I S O 

2 0 0  I fVS= " N " THENV H = 3 0 0  

2 1 0  I FVS = " A " THENV H = 7 S  

2 2 0  P R I NTCHR$ ( 2 6 )  

2 3 0  Y S = I O : X S = I O : GOSUB6 7 0  

2 4 0  P R I NT " - - - - - GOOD LUCK ON YOUR M I SS I ON - - - ON I NTO BATTLE ! ! ! "  

2 S O  FORN=OTOI O O O : NEXT 

2 6 0  POKE3 7 5 8 . I H : POKE4 0 3 1 . 1 8  

2 7 0  D2= 1 : D I = I  : PR I NTCHR$ ( 2 6 )  

2 H O  GOSUB I I 4 0 

2 9 0  Y 5 = 6 : X S = O : GOSUB6 7 0 : GOSUB S O O  

3 0 0  Y5 = 1 NT ( I 0 ° RND( I ) + 7 ) 

3 1 0  X S = I NT ( 2 0 ° RND( I ) + 2 1 ) 

3 2 0  GOSUB 6 7 0  

3 3 0  GOSUB6 4 0  

3 4 0  GOSU B 6 9 0  

3 S O  GOSUB I O H O  

3 6 0  I F ( I N P ( I 6 ) AND I ) = OTHEN3 S O  

3 7 0  D= ( I N P ( 1 7 ) AND I 2 7 )  

3 8 0  GOSUB 6 7 0  

3 9 0  I FD= 7 6THENX5=X S + I 

4 0 0  I F D= 8  2THENX5=XS - I 

4 1 0  I FD= 8 5 THENY5 =Y5+ 1 

4 2 0  I FD=6 8THENY5=Y S - 1  

4 3 0  I FD=70THEN7 1 0 

4 4 0  I FD= 3THEN4 9 0 

4 S O  GOSUB I O S O  

4 6 0  GOSUB6 7 0  

4 7 0  GOSUB6 4 0  

4 8 0  GOT03 4 0  

4 9 0  POKE3 7 5 8 . 1 6 : POKE4 0 3 1 . 1 6 : END 

196 October 1979 © BYTE Publications Inc 

Listing 1 continued on page 1 98 

I f  you don 't have analog graphics capa
b i l ity but  do have an 8080 computer with a 
video d i sp l ay such as the A DM-3A, you may 
find th is  program a real cha l lenge.  

For the past year or so I have been using 
the ADM-3A v ideo monitor for runn ing 
programs written for Teletype d i sp lay, 
such as the early Star Trek games. Most of 
the new games are written with cursor 
control ,  giv ing a vast improvement to the 
d i sp lay. When I ut i l ized the cu rsor control 
featu re of the ADM-3A it opened up a new 
worl d  of programming enjoyment; with 
cu rsor control it i s  poss ib le to write various 
areas on the screen without d isturb ing 
others. 

For examp le, in business p rogramming 
it is desi rab le to preserve various tables and 
enter data at the end of each l ine without 
having to rewrite the tab le  every t ime new 
data i s  written .  I n  card games such as b lack
jack, i t  i s  conven ient to print out the various 
cards in  a l i ne from l eft to right and hold the 
d i sp lay while other cards are being written 
on another part of the screen. This type 
of d i sp lay is poss ib le on ly with a term inal 
having cursor control .  Most of the programs 
I have rewritten are much more p leasing 
in  the cursor control format. 

The program in l i st ing 1 featu res capa
b i l i ties not found in many of the space 
war games avai lable commercial ly .  I t  does 
not requ ire a graphics or analog d i sp lay 
termi nal . I n  order to real ize the fu l l  capa
b i l i ties of the game it is necessary to have 
a 24 l ine  by 80 character v ideo monitor 
set for 9600 bps or faster, with a BAS IC  
speaking computer. My system run s  in  
M ITS A l tair, 16  K Extended BASIC, and 
the program i tself w i l l  ru n in  l ess than 4 K 
bytes of memory. M ITS A l tair 8 K Revision 
3 .2 BAS I C  can also be used and the program 
revisions are d i scussed below. 

Program Features 

Some of the features of the program are: 

• The enemy craft takes evasive action 
du r ing the run .  

• There are three l evels of difficu lty:  
novice p i lot, experienced p i lot and 
ace . 

• F inal performance c lassification is d is
p layed after each m i ss ion. 

• Based on the sk i l l  of the p i lot, the 
computer adju sts the degree of d iffi
cu l ty accord ingly .  Thus a novice 
can advance to experienced or ace 
by ach iev ing a 75 percent record 
or better over a set time. Li kewise 
a poor performance resu lts in a down-



Without our you've got just m1ld mannered computer. 
Computer Custom Systems is proud to introduce the latest advance in computer programming for the TRS-80. 
Chained, link-listed and ring link-listed software that provides unmatched access time. These programs will 
turn your mild mannered TRS-80 into super computer. 

Programs developed especially for the TRS-80 32K. 
GENERAL LEDGER 2 disk minimum, 3 recommended 
350 account members. 1 600 transactions per data diskette. Open ended 
transactions. Trial balance, adjusted trial balance, balance sheet, 
income statements. Listings by data and account number. Maintenance 
program for entry of beginning balances . . . . . . . . . . . . . . . . . . . . . . . . .  $200 

ACCOUNTS RECEIVABLES* 2 disk minimum, 3 recommended 
320 account numbers per data disk. Open ended transactions. 
Automatic aging 30, 60, 90+ days. Pay on account or pay selected 
invoice. Bill selected or all accounts. Listing of all or selected accounts 
keyed to subaccount numbers . . . . . . . . . . . . . . . . . . . . . . . . . .  $200 

ACCOUNTS PAYABLE* 2 disk minimum. 3 recommended 
320 account numbers per data disk. Open ended transactions per data ����u��ri�b�� . :.
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PAYROLL* 2 disk minimum, 3 recommended 
1 64 employees per data disk. Open ended number of employees. Gross, 
Net, FICA, FIT, and 10 user-defined deductions. Self generated W-2's 
and 94 1 A's. Summaries for payday, monthly, quarterly and year[y. 
Salaried, hourly or commission sales or any combination . . . . . . . . .  $175 

INVENTORY* 2 disk minimum, 3 recommended 
Retail inventory control for 960 Hems per data diskette. Open ended 
diskettes for more inventory items. Part number, Hem description, 
location, manufacturer, quantHy on hand, on order, cost, minimum 
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JOB COSTS ANALYSIS* 2 disk minimum 
Material costs, taxes, travel costs, special equipment, miscellaneous 
costs, sub-contractor expenses. Tie in with PAYROLL for labor costs 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . .  $ 1 75 

CHECK REGISTER* 1 disk minimum. 
Open ended check register to 32000 checks on up to 6 diskettes. 
Generated bank reconciliation statements. Retrieval of checks and 
information by date written, account number, check number, or several 
internal codes which are user defined. Replaces old hand operated 
systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 00 
"Optional tie in wHh GENERAL LEDGER. 

SPECIAL ONE-TIME OFFER 
A combination of the WORD PROCESSOR and MAIL LIST. Type your 
letter once and the computer will automatically insert the name and 
address and personalize the letter to any extent that the user wants. 
The letter will be automatically typeset and printed out using the 
selection code built up wHh the MAIL LIST program or will be sent 
to all persons on the diskette. 2 disk minimum . . . . . . . . . . . .  ONLY $75 

MAIL LIST 2 disk minimum 
500 listings per diskette. Name, Address, City, State, Zip, Phone 
Number, Selection code. Sorts by last name and zip code and prints 
mail labels. Optional tie in wHh WORD PROCESSOR . . . . . . . . . . . . .  $125 

WORD PROCESSING 1 disk minimum 
Full upper and lower case characterization. Up to 3 pages of text in 
memory at a time. Store up to 30 pages of text per diskette. Load, 
Save, Print-out (single or multi-copies) Insert/Delete lines, characters, or 
blocks of text. Block Move/Delete/Copy lines. Typesetting and variable 
length page. Type in the text sloppy, clean H up on the screen and 
print out a perfect copy. Interfaces with Selectric II. Optional tie in with 
MAIL LIST. See special offer below . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $150 

COLUMN CALCULATOR l disk minimum 
Statistical analysis of 1200 items of data with linear regression, histo
grams, and plotting of the results. All information can be marlipulated 
by columns and rows; adding, subtracting, multiplying and dividing 
columns by other columns and putting the results in a third 
column . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $80 

DESIGNER PACKAGE 2 disk minimum 
Index card file has now been computerized for quick access to 
information. 320 "cards" wHh 20 information items each with access to 
each card via any combination of the Hems listed. Up to 90 drawings 
per data diskette wHh instant retrieval for review, update or deletion. 
Open ended number of drawings and cards . . . . . . . . . . . . . . . . . . . . . .  $175 

BUILDER III 3 disk minimum 
Complete job cost analysis package for home builder. 189 user-defined 
cost categories. Automatic invoice control to actual cost of the home 
under construction. User input for estimated costs of home. Computer 
generated cost-to-cost comparisons. Up to 47 homes under construction 
per data diskette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $200 

REAL ESTATE I disk minimum 
Provides complete real estate analysis to assist you in the purchase of 
investment real estate. Calculates based on square feet, price, land 
value, rentals. Gross multiplier of rentals. Projected income expense 
statement. Debt service and financial calculations on a cost basis and 
in an inflationary economic climate. Plotting of rate of return and various 
other statistical analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $80 

REAL ESTATE INVESTMENT PACKAGE 
A combination of the WORD PROCESSOR. COLUMN CALCULATOR, 
DESIGNER PACKAGE, and a special MAIL LIST. Included with this 
package are the FINANCIAL REPORT program for up to 45 properties/ 
data diskette and CAPITAL GAINS ANALYSIS program. 2 disk 
minimum . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ONLY $275 

To order the most advanced software for your TRS-80, select the program you desire and send your check 
or money order today. Or telephone and we'll charge it to your VISA or Master Charge. 

Computer Custom Systems, Inc. 
603 W. 1 3th St. Austin, Texas 7870 1 5 1 2  472- 6 1 68 
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Listing 1 continued from page 1 96: 
5 0 0  P R I NT "  

5 1 0  PR I NT "  

5 2 0  PR I NT "  

5 3 0  PR I NT "  

5 4 0  PR I NT" 

5 5 0  PR I NT" 

I "  
I • 
I • 

I • 

I • 

5 6 0  PR I NT "  

5 7 0  P R I NT "  

1 - - - - - - - - - - 1  I - - - - - - - - - - I • 

5 8 0  PR I NT "  

5 9 0  PR I NT "  

6 0 0  P R I NT "  

6 1 0  PR I NT "  

6 2 0  PR I NT "  

6 3 0  REllJRN 

6 4 0  PR I NT" I - 0 - I " ;  

6 5 0  P=Y5 : Q=X5 

6 6 0  R ETURN 

I 

I • 
I • 

6 7 0  PR I NT CHR$ ( 2 7 ) + " = " +CHR$ ( 3 2+Y5 ) +CHR$ ( 3 2+X5 ) ; 

6 H O  R ETURN 

6 9 0  PR I NTCHR$ ( 2 7 ) + " = " H.l1R$ ( J 2 ) +CHRS ( 3 2 ) ;  

7 0 0  R ETURN 

7 1 0  I FY5 = 1 2TIIEN 7 4 0  

7 2 0  GOSUBM H O  

7 3 0  GOTOJ 2 0  

7 4 0  I FX 5 = J I THEN7 7 0  

7 5 0 GOSUBM H O  

7 6 0  GOT03 2 0  

7 7 0  Y 5 = 1 2 : X 5 = 3 0 : GOSUB6 7 0 : PR I NT "  POW 

7 H O  FORN=OTO I  0 0 : PR I NTCHRS ( 7 ) ;  : NEXT 

7 9 0  FORN=OTO I O O : NEXT 

H O O  GOSUB6 7 0 · P R I NT "  

H I  0 FORN= OTO I · O O : NEXT 
H 2 0  Y 5 = 2 2 : X5 =0 : GOSUB6 7 0  

I • 

I • 

I • 

H J O PR I NT"M A Y T H E  F 0 R C E B E  W I  T H Y 0 U ! ! ! ! ! "  
H 4 0  Y 5 = 1 : X 5 = 5 0 : GOSUB6 7 0  

H 5 0  PR I NT " ENEMY DESTROYED= " ; D I  

H 6 0  D I =D I + I : I FD I =6THEN 9 2 0  

H 7 0  GOTOJ O O  

M H O  P=Y5 : Q=X5 : Y 5 = 2 : X 5 = 5 0 : GOSUB 6 7 0  

H 9 0  PR I NT"NUMBER M I SSED=" ; D2 : D2 = D2 + 1  

9 0 0  Y5 =P : X 5 =Q : GOSUB6 7 0  

9 1 0  R EllJRN 

9 2 0  Y 5 = 2 2 : X 5 = 1 0 : GOSUB6 7 0  

9 3 0  D2 =D2 - I 

9 4 0  Y 5 = 2 0 : X 5 =0 : GOSUB6 7 0  

9 5 0  PR I NT " THE HOME BASE HAS BEEN SAVED- CONGRATULAT I ONS ! ! "  

9 6 0  PR I NT " YOUR M I SS I ON RECORD : " : 5 / ( 5+02 ) • 1 0 0 ; "% PERFORMANCE" 

9 7 0  I F 5 / ( 5 +D2 ) • I 0 0 > 7 5 THENV8 =V8 - 5 0 

9 H O  I F 5 / ( 5 +D2 ) * 1 0 0<5 1 THENV B = V8 + 5 0  

9 9 0  PR I NT " DO  YOU WANT ANOTHER M I SS ION 

1 0 0 0  I F ( I N P (  1 6 ) ANDI ) =OTHEN I O O O  

1 0 1 0  X= ( I N P ( I 7 ) AND I 2 7 )  

1 0 2 0  I FX<> H 9THENSTOP 

1 0 3 0  GOT02 7 0  

1 0 4 0  Y 5 = 0 : X 5 = 0 : GOSUB6 7 0  

1 0 5 0  P R I NTCHRS ( 2 7 ) + " = "+CHRS ( 3 2 + P ) +CHRS ( 3 2+Q ) ; 

I 0 6 0  PR I NT "  

1 0 7 0  REllJRN 

O H O  T=T+ I 

0 9 0  I FT>V8THEN I I 1 0  

0 0  R EllJRN 

1 0  I FX 5 > 3 6THEN I I 1 6  

I I I FY5 < 1 2THEN 1 1 1 6 

1 2  X 5 =X5 - 1  : Y 5 =Y5 + 1  : GOSUB I 0 5 0 : GOSUB 6 7 0 : GOSUB6 4 0 : GOSUB6 9 0 : � 1 1 2 0 

1 4  GOTO I I 2 0 

1 6  X 5 =X5 + 1  : Y 5 =Y5 - I : GOSUB 1 0 5 0 : GOSUB6 7 0 : GOSUB6 4 0 : GOSUB6 9 0 : � 1  1 2 0 

2 0  I FY5> 1 HTHENPR I NTCHR$ ( 2 6 ) : PR I NT " YOU ' RE SHOT DOWN! ! " : � 9 0  

2 2  I FY5 < 5 THENPR I NTCHR$ ( 2 6 ) :  PR I NT " YOU ' RE SHOT DOWN ! !' : � 9 0  

3 0  T=O : REllJRN 
40 I FV8<= 7 5  THENQS = " RAT I NG=ACE P I LOT "GOTOI 1 7 0 

50 I FV8 > = 3 0 0THENQS = " RAT I NG=NOV I CE P I LOT" : GOTO I 1 7 0 

60 QS= " RAT I NG=EXPE R I ENCED P I LOT " 

7 0 Y5 = 2 : X 5 =2 5 : GOSUB6 7 0 

8 0  P R I NTQ$ 

9 0  REllJRN 
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grade in c lassification and a result ing 
slower evasive action taken by the 
enemy. Performance record i s  based 
on the number of enemy craft des
troyed to the number of m isses. 

• Du ring the m ission the enemy craft 
gradua l ly  destroys the p i lot's capa
b i l i ty to aim rockets, and thus time 
becomes an important factor. 

Program Descr iption 

At the start of the program the instruc
tions are l isted and you are asked to c lassify 
yourself in accordance with your capabi l i 
t ies .  At th is point i t  i s  best to start off 
with the novice class ification by typing an 
N .  I f  you show prom ise you wi l l  be up
graded as each m i ssion is accompl ished, 
and can advance to ace with some p ractice 
and concentration.  I t  shou l d  be mentioned 
however, that no matter how good you 
th i nk  you are, the computer can and wi l l  
speed up  enemy evasive action and i t  w i l l  
become more and more d ifficu l t  to comp lete 
the m ission with good resu l ts . If the enemy 
craft i s  al lowed to maneuver too far off the 
d isp lay you wi l l  be shot down and the game 
wi l l  be over. 

One of the features of the game is  p i lot 
data entry without use of the retu rn key. 
This was programmed by using the I N P  
function of A l tair BAS IC. I t  i s  possib le  
to maneuver the p lane by just h i tting one 
key, such as the U key, for upward motion. 
In order to get rei iable performance of the 
computer with the I N P  function i t  is neces
sary to d i sabl e  the control C function of 
A l tair BAS IC. The control C is normal ly  
u sed for aborti ng program execution and 
return ing to command mode. The control 
C function is temporar i ly d isabled in A l tair 
1 6  K BASIC Revis ion 4.0 by poking decimal 
addresses 3758 and 403 1 to an unused port 
{port 1 8  on my system) .  The p rogram is 
set up for the M ITS, 2S IO  board with the 
video monitor located at port number 1 6 . 
I f  you have your mon itor at another port, 
it is necessary to change l i nes 260, 360, 
370, 490, 1 000 and 1 01 0. For example, 
if you have a video monitor at port 0 then 
change : 

L ine 360 to I F { I NP {O)A N Q1 )=0 THEN350 
L ine 370 to D={ I N P{1 ) AN D 1 27 ) .  

These changes assume that your status 
and data ports are 0 and 1 respectively. 
A l so change l i nes 1 000 and 1 01 0  in the 
same way. For those of you who wish to 
ru n the p rogram with Al tair, 8 K BASIC, 
Revision 3.2 you may change the control C 
d i sable routine as fol lows: 



Line 260 POKE1 422,1 8 : POKE 1 5 1 4, 1 8  
Line 490 POKE 1 422, 1 6 : PO KE 1 5 1 4, 1 6  

where 1 8  i s  an unused port and 1 6  is the 
video status port. L ine 490 restores the 
A l tair BAS IC control C feature, and l ine 
number 260 aborts the control C, permit
ting p i lot control d i rect from the key
board without use of the carriage return 
key. I f  you enjoy programming, try th is 
on your Star Trek program to e l im inate the 
need to use the return key. 

Runn ing the Game 

After typing R U N ,  the instructions are 
c learly l isted and t ime i s  al lowed for the 
average reader to absorb the mechanics 
of the game.  You are then asked what level 
of competence you have as a p i lot. After 
you type in the appropriate response and 
h i t  a carriage return, the board i s  d isp layed 
and the enemy craft is random ly positioned 
in range of the gun sight. You are a l lowed a 
reasonable time to maneuver your craft 
(not the enemy) to where the enemy p lane 
is in a more central posit ion with i n  the 
gun sight, but if you de lay too long or 
fumble, the enemy w i l l  take evasive action 
and i t  w i l l  be necessary to reposit ion you r 
gun sight. 

Once the p l ane i s  positioned in  the exact 
center of the gun �ight you must fire the 
rocket by h itting the F key. If th is  can be 
done before the plane moves ou t of l i ne  
you wi l l  have done the  job and the  appro
priate score wi l l be entered in the upper 
righthand corner of the screen .  If you 
fire before the p lane is centrai ly l ocated, 
a m iss is recorded . 

Your score and rating are adjusted 
appropriately after each m ission (five craft 
must be shot down ) .  By ach iev ing a 75 
percent  or better record you can i ncrease 
your rating by 50 points and eventual l y  
advance to the next h igher rati ng. The  next 
rating a lso changes the degree of evasive 
action taken by the enemy and hence 
grows with the p i l ot's competence. I n  l i ke 
manner, if you fail to comp lete your m is
sion, your rating w i l l  be lowered and the 
game wi l l  become easier, in keeping with 
your abi l i ty as a p i lot. You w i l l  be demoted 
only if the number of m isses exceeds the 
number of craft shot down . 

Using Other Video Monitors 

For those readers who have other types 
of (cu rsor contro l led) video monitors it 
wi l l  be necessary to change l i nes 670 and 
690. Line 690 homes the cu rsor to the upper 
left corner of the d i sp l ay and whatever 

procedure is appropriate to do th i s  on you r 
monitor may be substituted for th is  sub
routine. Line 670 positions the cursor at 
the X, Y location desi red for the particu lar 
pr intout desired. The Y pos ition is the 
variable Y 5 and the X position is X5 .  

For  example, if you want to position the 
printout at the exact center of the screen 
(24 l i nes by 80 characters) then Y5 is set to 
1 2  and X5 is  set to 40. Cursor control 
programming involves only the add itional 
information of where to print j u st before 
the PR INT statement is issued. By us ing a 
su broutine to l ocate the cursor for each 
print statement, you avoid having to rewrite 
the location for every printout. I n  th is  
particular program we cal l a subrou ti ne at 
l i ne 670 after specifying Y5 and X5. I n  
some cases the cu rsor shou l d  remember 
where i t  was on a previous p rintout, and 
in  that case I set the variables P and Q to 
the original Y and X locations for storage 
(see l i ne 650) . 

I f  you haven't tried a terminal having 
cu rsor control you are m issi ng a lot. Try th is  
game and you may be tempted to convert 
some of your old business or game programs 
using the above techniques.• 

Word Processor + Busi ness System 

$2899 

• S· 1 00 Bus 
• Fu l l-S ized D isk D rive (Standard) 
• U p  T o  Four D isk D rives 
• Z-80®· M icro-Processor 
• C P/M®" D isk O perat ing  System 
• Pr inter I nterface 
• Fu l l  Word Processing Capabi l i ty  
• Designed for  Business Use 
AVAI LABLE SOFTWAR E  
• Accou nts R eceivable/Payable 
• Payro l l  
• General Ledger 
• I nventory 
• M a i l i ng  L ist 
• Text Processor 
• Plus  500 M ore! 

C i rc l e  221 on inquiry card. 

AVAI LABLE LAN G UAGES 
• BASIC Compi ler  ( I nc luded) 
• F O R T R A N  
• Pascal 
• C O B O L  
• And M any M o re!  

CALL OR WRITE N OW! 

MicroDaSys 
POST OFFICE BOX 3605 1 
LOS ANGELES, CA 90036 

(2 1 3) 935-4555 
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Easy to Use Hashing Function 

Don Kinzer 
3885 NW Columbia Ave 

Portland OR 97229 

Hash i ng, or scatter storage, is a wel l  
known and widely used technique for 
hand l i ng l i sts. Perhaps the most common 
usage is in assemblers and compi lers where i t  
greatly speeds the handl ing of symbols. This 
artic le briefly discusses the merits and draw
backs of hash ing relative to other sorting and 
search ing techn iques and presents an easy to 
use hashing fu nction imp lemented on a 6800 
m icroprocessor. 

The concept of hash tables first appeared 
in the l i terature around 1 953 bu t it is 
general ly accepted that hashing was used 
prior to that. Other names given to the same 
process are scatter storage, randomized 
storage and key transformation table. These 
names wil l be seen to be equal ly appl icable 
shortly. 

Using the hash ing technique, a sym bol 
(col l ection of alphanumeric characters ) to be 
pu t in the table is processed through a 
hash i ng function to obtai n an index i n to a 
storage table. This i ndex is then used for the 
address of a potential storage space for that 
symbol . We say potential because it is 
possi ble that some other sym bol cou l d  have 
previously hashed to the same location.  
Such an occu rrence is cal led a col l ision and 
the current sym bol must be reprocessed to 
generate a new table  address which is again 
chec ked for bei ng empty and so on u nt i l  
an open ing i s  found .  

When i t  i s  necessary to look up the value 
of a symbol a p rocess s imi lar to that above 
is performed. The symbol is processed 
through the same hash i ng fu nction as before. 
Next the address is checked to make sure 
that i t  is not empty.  If i t  is empty, the 
symbol is undefined. Now that we know a 
symbol is stored there, we must then chec k 
to see that i t  matches the symbol we are 
looking for because th is may be a col l is ion. 
If  the sym bo i s  do not match, we have to 
rehash just as before unti l we find the sym
bol or an empty location. 

It is poss ib le, wi th a given set of symbols, 
a given hash ing fu nction and a specified 
table length, that trying to insert a particu lar 
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symbol i n to the table wi l l  resu l t  in an 
infi n i te nu mber of col l i s ions i ndicating no 
empty spaces even though the table is not 
fu l l .  By the same token another symbol 
may take many attempts before being 
final l y  i nserted .  

I t  shou l d  be qu i te obvious that the i deal 
case wou l d  be an i nfin i te ly l ong table space. 
However, a real worl d compromise dictates 
that we "waste" a percentage of the table 
to keep the number of rehashes low. The 
trade-off is very eviden t. The lower the 
percentage of table ut i l i zation, the lower 
wi l l  be the number  of col l is ions. As the 
percentage of table u ti l ization i ncreases, so 
wi l l  the number of col l is ions. Furthermore, 
the number of col l i s ions, and  therefore the 
number of rehashes, d i rectly affects exe
cution t ime. I t 's the ol d memory s ize versus 
speed trade-off once again .  In p ractice, a 
reasonable compromise is to shoot for 50 to 
80 percen t  table u ti l ization and to determ ine 
the hash count  (number  of rehashes al l owed ) 
empirica l ly .  If the hash coun t  is exceeded on 
a symbol i nsertion operation, the tabl e i s  
declared fu l l ,  but on a sym bol retrieval 
operation the symbol i s  declared undefined. 

When the table s ize and h ash ing fu nction 
are selected appropriate ly, the average num
ber of hashes is genera l ly  less than !og2 n 
where n is the number of symbols in the 
table. Compare th is  to a l i near search which 
averages n/2 comparisons. An average 
assembly l anguage program wi l l  contai n 
abou t 1 00 labels and symbols. Hash ing 
wou l d  average abou t seven col l i sions whi l e  
a l i near l i st wou ld  requ i re about 50  com
parisons on the average. 

The crux of the hashing  matter is find ing 
a good hashing fu nction which wi l l  m in imize 
col l is ions. The p rocedure for th is usual l y  
involves some comp lex mathematical analy
sis based on the characters expected in the 
symbols and their relative frequency of 
occu rrence. The optimum hash fu nction 
general ly ends up being d iv ision by certain 
pr ime numbers or some other equal ly  
awkward scheme (for a microprocessor) . 

As an a lternative to th is, I offer an 
empirica l ly  determi ned  hash i ng fu nction 
that wor ks wel l wi th i n  the confines of an 
assem bler. The reason for using i t, however, 
was l ogical ly  derived and goes someth ing 



5 reasons wh, ,ou should not ""' 
the electric p���,�! II TM 

Check the appropriate box ( es) : 
-_...----,.-..:.._j You love typing the same copy 20 thousand times a day. 

D Your secretary can type 250 words per minute. 
D You_'re dying to spe�d $ 1 5,000 on a word processing system, just for the 

tax mvestment cred 1t. 
D All your capital assets are tied up  in  a 1 0-year supply of correction f luid.  
D You never commit a s ingle thought to paper. 
If you have checked one or more boxes, you do not n eed The E l ectric Penci l .  
On t h e  other hand,  you may want t o  j o i n  t h e  thousa nds of peop le  who haven't 
checked a s ing le  box . 

The Electric Penc i l  I I  is a Charac
ter Oriented Word Processing System. 
Th is means that text is entered as a 
str ing of cont inuous characters and is 
manipu lated as such . Th is a l lows the 
user enormous freedom and ease in the 
movement and hand l i n g  of text. S ince 
l ine endings are never de l i neated, any 
number of characters, words, l i nes or  
paragraphs may be i n serted or deleted 
anywhere in the text. The entirety of 
the text shifts and opens up  or closes 
as needed in fu l l  v iew of the user. The 
typing of carriage returns or word 
hyphenations is not requ i red s ince 
l i nes of text are formatted automatic
a l ly .  

As text is typed and the end of a 
line is reached,  a parti a l l y  completed 
word is sh ifted to the beg inn ing  of the 
fo l l owing l i ne. Whenever text is i n sert
ed or deleted , exist ing text is pushed · 
down or pu l l ed up i n  a wrap around 
fash ion.  Everyth ing  appears on the 
v ideo d isplay as it occurs, which e l im
inates guesswork. Text may be review
ed at wi l l  by vari able speed scro l l i ng 
both i n  the forward and reverse d i rec
tions. By usin g  the search or search 
and replace functions, any strin g  of 
characters may be located and/o r  re
p laced with any other str ing of charac
ters as desired. 

Numerous com binations of 

CP;M versions 
Digital Research's CP/M, as we l l  as 

its derivatives, inc lud ing I M DOS and 
C OOS, and Hel ios PTDOS vers ions are 
a l so ava i lab le .  There are several N EC 
Spinwriter print packages. A ut i l ity 
program that converts The E lectr ic 
Penci l to CP/M to Penci l f i les, cal led 
C O N V E RT ,  i s  only $35. 

Features 
• CP/M, I M DOS and H E L lOS compatib le 
• Supports four disk drives 
• Dynamic print formatting 
• D I ABLO and NEC pri nter packages 
• Multi-column formatting in one pass 
• Print value chain ing 
• Page-at-a-time scrol l ing 
• Bid irectional rr.u ltispeed scro l l ing con

trols 
• Subsystem with print va lue scoreboard 
• Automatic word and record number 

ta l ly  
• Cassette backup for add itional storage 
• Fu l l  margin control 
• End -of-page control 
• Non-printing text commenting 
• Line and paragraph indentation 
• Centering 
• Underl in ing 
• Bold face 

Upgrading policy 
Any v.ers ion of The E lectric Penci l 

Have we got a version for you? 
The Electric Penci l I I  operates 

with any 8080/Z80 based m icrocom
puter that su pports a CP/M d isk sys
tem and uses an l msai V I O, Processor 
Tech.  V D M- 1 ,  Po lymorph C. VTI ,  So l id  
State M usic V B- 1  B or Vector Graphic 
video i nterface. R E X  versions also 
avai l ab le .  Specify when us ing CP/M 
that has been modified for Micropo l i s  
or  North Star d i sk  systems as fol l ows : 
for North sta r add suffix A to vers ion 
number;  for M icropol i s  add suffix B,  
e .g . ,  SS- I I A, DV- 1 1 B .  

Vers. Video Pri nter Price 
SS- 1 1 SOL TTY or s imi lar $225. 
SP- 1 1 VTI TTY or s imi lar 225. 
SV- 1 1  V DM TTY or s imi la r 225. 
SR - 1 1  REX TTY or s imi lar 250. 
S I - l l V I O  TTY or s imi lar  250. 
DS- 1 1 SOL Diablo 1 6 1 0/20 275. 
DP- 1 1  VTI Diablo 1 6 1 0/20 275. 
DV- 1 1  V DM Diablo 1 6 1 0/20 275. 
DR - I I REX Diablo 1 6 1 0/20 300. 
D I - l l V I O  Diablo 1 6 1 0/20 300. 
NS- 1 1  SO L N EC Spi nwriter 275. 
NP-·1 1 VTI N EC Spi nwriter 275. 
NV- I I VDM N EC Spinwriter 275. 
N R - 1 1 R EX N EC Spi nwriter 300. 
N l - 1 1 V I O  N EC Spi nwriter 300. 
SSH SO L Hel ios/TTY 250. 
DSH SOL Hel ios/Diablo 300. 

Attention: TRs .. so Users! 
l i ne length, page length , l i ne  
spacing and page spacing permit 
automatic formatt ing of any 
form. Character spacing, bold 

m 
ss 

M I C H A E L  SHRAYER SO FTWARE,  I N C. 
1 253 Vista Superba Drive 

G l enda le,  CA. 9 1 205 

The E lectric Penc i l  has been de
s igned to work with both Level I 
( 1 6K system)  and Level I I  mod
e ls  of the T R S-80, and with vir
tual ly any printer you choose. 
Two versions, one for use with 
cassette, and one for use with 
d isk,  are ava i l ab le on cassette. 

face, mu ltico lumn and b id i rec
tional pr int ing are incl uded i n  
the Diab lo vers ions.  M ult ip le 
col umns with r ight and left justified 
marg ins  may be printed in a s ing le  pass. 

Wide screen video 

( 2 13 )  956-1 593 

may be upgraded at any time by sim
p ly return ing the original d isk or cas
sette and the price d i fference between 
vers ions, p lus  $1 5 to M ichael Sh rayer 

Versions are avai lab le for l msai Software. Only the ori g ina l ly  purchas-
V I O  video users with the huge 80x24 ed cassette or d iskette wi l l  be accepted 

The T R S-80 d i sk  vers ion is eas i ly  tran
sferred to d isk  and is fu l l y  i nteractive 
with the R EAD,  W R ITE,  D I R , and 
K I L L routines of T RSDOS 2 . 1 .  

character screen .  These vers ions put a l - for  upgrad ing under this po l icy .  T R C  
most twice as many characters o n  the TR D 

Cassette 
D i sk  

Price 

$ 1 00. 
$ 1 50. 

screen ' ' '  Demand a demo from your dealer ! 
Circ le  3 1 9  on i n q u i ry card. BYTE October 1979 201 
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Listing 7: The assembly listing of the hash function and random number gen
erator. If the first hash of a label does not work, the routine is entered a 
second time through the REHASH function. The random number generator 
generates a 24 bit random number which is used to determine the table loca
tion of the label. 

0 0 2 0  
0020 
0023 

1 000 

0 1 00 

0 1 00 

0 1 0 1  

0 1 0 3  

0 1 05 

0 1 0 7  

0 1 09 

0 1 0I< 

0 1 01) 

0 1 0F 

0 1 1 1  

0 1 1 3  

0 1 1 4  

0 1 1 7  

0 1 1 9  

0 1 1 [< 

0 1 1 C  

0 1 1 [  

0 1. 2 0 

0 1 22 

0 1 2 4  

0 1 25 

0 1 27 

0 1 29 

0 1 2D 

0 1 2C 

0 1 2D 

5F 

A 6  

A E< 
9 7  

A 6  

A 9  

9 7  

A 6  

A9 

9 7  

5C 

BD 

9 6  

94 

36 

96 

94 

8 1:<  

9 7  

3 2  

8 9  

9 7  

D E  

3 9  

3 6  

3 7  

0 0  

0 5  
2 2  

0 1  

0 4  

2 1  

0 2  

03 

20 

0 1  2C 

22 

Of' 

2 1  

F 8  

0 0  

2 4  

1 0  

23 

23 

-* 

r< Nim 

TE<Lt1l)f( 

* 
.. 
S Y r\TI<L 
* 
* 

* 

* 

** HASH 

OF<G $ 20 
F< M [< 3 
f(MI.< 2 

FCH.I $ 1 0 0 0  

o r.: G $ :1. o o  

f. T H I S  FWUT I NE F·RO C F S S F S  T H E  S Y M �<Oi.  F·P I N T E D  T O  E<i' X 

* A N D  R E T U R N S  THE A D D R E S S  or A S Y M BOL LOCA T I ON OF 

a T H E  4K S Y MB O L T A B L E  I N  T H F  X R E G I S T E R . 

* I T  I S  ur· TO T HE C AI. . l.I NG fWUTI NE TO C HE C K  THE 

f V AL I D I T Y or T H E  SYM B OL L O C A T I O N ,  

* 
* R E H A S H  I R  T H F  E N T R Y  PO I N T I F  A R E T R Y  I S N E C E S S A R Y  

* 

* T H E  B R E G I S T E R  C O N T A I N S  T H E  HASH C O U N T  C T H E  

* N U M I:< E F< or: T I M E S  H A � > H  + f( E H M)H H A V E  E<ETN C A I . L E D ) , 

* 

HASH 

* 
* 

R E H A S H  

* 

* 

* 
* 

** F(A N D O M  

Cl.f< [< 
L. DA A 

AfiD A 

S T fi A 

UtA A 

ADC >) 
S T A  A 

L D A  A 

A D C  A 

S T A  A 

I NC [< 

J S f( 

L D t'  A 

A N D  A 
r·SH A 

L D A  A 

A N D  A 

A D D  A 

S T A  A 

F'UL A 

ABC A 

o . x  

5 , x  

R N D M + ?  

1 ,  X 
4 • X  

f\NDM+ l 
2 , X  

3 , x  

Rl;nM 

SET HASH COUNT T O  0 

G E T  F I f< S T  CHAf� 

FOLD THE S Y M B O L  TO 3 B Y T E S  

f'OLD DONE 

U P  THE HASH COUNT 

RANDOM G E N ER AT E  RANDOM B I T S  

R N D M t 2  G E T  A B Y f E  O F  RANDOM 

I O F  M A S K  OFF 4 

S A V [  T I L L L A TER 

RNDM + 1  G E T  ANOTHER B Y T F  

S F B  M A S K  OFF 5 ( 9  B I T S  TOT A L ) 

t S i' M T B L  A DD T O  LS H A L F  

O F  S Y M B O L  T A B L E  A D D R E S S  

T B L A D F< +  1 SAVE 

G E T  F I RST B Y T E  BACK 

t S Y M T BL / 2 3 6  ADD T O  MS HALF O F  

S T A  A H<L A I:tr< 

l.DX H<L A D R  

R T S  

S Y MBOL T A BLE A D D R E S S  

S A V E. 
G E T  E N T R Y  A D D R E S S  

D O N E  

* T H I S  ROUT I NE R E T U R N S  A 2 4  B I T  RANDOM 

* NUMBER IN R N D M  THROUGH R N B M t 2  W H I CH MUST BE 
* N O N - Z E R O  UPON E N T R Y . T H E  ROUT I N E  MAKES 24 

* P A S S E S  TO I NV O L V E  AI . L B I T S or T H E  S E E D  I N  

* T H E  f<ESUL T ,  

RANDOM P S H  A 

P S H  B S A V E  REGS 

0 1 2E C 6  1 8  t 2 4  G E T  LOOP C O U N T  L D A  [I 
0 1 30 9b 20 k N D M  G E T  MS B Y T E  RNDLF' L D A  A 

0 1 32 4 9  

0 1 33 4 9  

0 1 34 4 9  

0 1 35 4 9  

0 1 3 b  4 9  

0 1 37 98 20 

0 1 3 9  4 9  

0 1 3A 7 9  00 

0 1 3[1 7 9  00 

0 1 4 0  7 9  00 

0 1 4 3  5A 

0 1 44 2 6  E A  

0 1 4 6  33 

0 1 4 7 32 

0 1 4 8  39 

22 
2 1  

20 

* 

* 

* 

ROL 

f \O L  

fWL 

ROL 

f\OL 

EOF\ 

fWL 

RO L 
RDL 

F<DL 

DEC 
BNE 

PUL 

F'UL 

ras 

E N D  

A 

A 

A 

A 

A 

A 

A 

[< 

[< 
·A 

NO ERROR C S )  D E T E C T E D  

S Y M B O L  T A B L E ! 

I-lA S H  0 1 00 

FWDM oo:?o 
RANDOM 0 1 2 C  

S Y M T B L  1 00 0  

R N D M  

R N D M t 2  

RND M + 1 

RN[IM 

R N D L F' 
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XOR B I T  1 8  W I T H  23 

PUT R E S U L T  I N  CARRY 

S H I F T  IT I N  
PROPAGATE ACROSS 

A L L  THE W A Y  

F'A S S  DONE 

LOOP T I L L DONE 

R E S T O RF REGS 

[lONE 

R E H A S H  0 1 1 3  

T BL A D R  0 0 2 3  

f<NDLP 0 1 3 0  

l i ke th i s :  i t  i s  the purpose of hashing to 
random ly  d istri bute symbols abou t a tab le ;  
why not then use a random number gener
ator to generate the table i ndex? 

The ran dom number generator, RAN
DOM, and the HAS H  routi ne used are 
shown in l isting 1 .  The random num ber 
generator u ses the max imal length sequence 
generator techn ique to generate a 24 bit 
ran dom number. With a nonzero in i tial 
state in the three bytes, each cal l to RAN
DOM wi l l  leave them in  a specific final 
state. Different i n i tial states produce 
randomly  different final states. 

The HASH rou tine  merely l oads the 
three bytes with the  symbol and cal l s  
RANDOM to generate a random bit se
quence. The assem ble r  for wh ich HASH 
was wri tten al lowed s ix character symbols. 
In order to uti l ize every bit of sym bol 
information to hash to an address, the six 
character sym bol i s  crammed into three 
bytes by "fol d ing" it in half. This  is done 
by adding the outermost bytes (characters) 
together for one byte of the random number 
generator fol l owed by adding together the 
next ou termost two characters and lastly the 
innermost two. Th is  can be done withou t 
los ing information because the ASCI I char
acters of the sym bol s h ave a hexadecimal 
value less than 7F. Two of these added 
together have a val ue  less than hexadecimal 
FE which fits in eight bits . 

The HASH rou tine in  l isting 1 assumes a 
4 K byte sym bol table l im i tation . With six 
bytes for the symbol name and two bytes 
for i ts value  this al l ows 51 2 symbol spaces. 
Th is being the case, on ly n ine bits are 
needed for a table i ndex. Since the resu l t  
o f  the cal l to RANDOM i s  24 random bits 
we are perfectly free to choose any n ine of 
those b its for the i n dex. HASH does this by 
ta king ou t the most sign ificant n i ne of the 
least significan t 1 2  bits of the generator. 

Recal l that HASH only retu rns a 
potentially usefu l table  address. I n  the case 
of a l abel i nsertion operation i t  i s up  to 
the cal l i ng rou ti ne to check that the re
tu rned address is empty. If not, REHASH 
is cal l ed  which u ti l izes the l ast contents of 
the random number  generator as a seed for 
the next ran dom number. Cal l i ng HASH 
again wi l l  produce exactly the same address. 
Al ternate means of hand l i ng col l is ions such 
as l i near or qu adratic d istr ibu tion wil l not be 
discussed here. 

In the case of a label retrieve operation 



�-----------------------------------------------------------------------------------------------------::,,: B ITSrMinc Books to erase the imposs ib le  
----------, 

THE M IND  APPLIANCE 
by T. G. Lewis 

0 Here are dozens of BASIC programs to 
l put your m icrocomputer to work in every 
1 St k f w • R d room of the house. Let your computer dial 

:, 0 C Up 0 r 1 n t e r e a ·1 n g the telephone. help plan menus. balance 
your checkbook and become a file for 
i mportant i nformation. 1 38 pp. $7.95 

PERIODICAL GUIDE FOR 
COMPUTER ISTS 1 978 

{} \\ by E. Berg 
� >fh i}tsthe latest issue of E. Berg's index 
of microcomputer related articles from 27 
periodicals. Articles are i ndexed under 
more than 120 subjects and also ind i rectly 
by author. This i s  an i nvaluable aid in deal
ing with the great volume of microcom
puter information. 80 pp. $5.00 
D PERIODICAL GUIDE FOR COM· 
PUTERISTS 1 977 $5.00 

STIMULATING SIMULATIONS 
• \\ 2nd Ed. · f\Y by C. W. Engel 

0 Here are twelve entertain ing game 
1 p ograms i n  BASIC that i l l ustrate the 

technique of s imulation. They're well 
documented, educational and fun. 

1 00 pp. $4.95 
FROM THE COUNTER TO THE � BOTTOM LINE 
l:l Carl Warren & Merl Mi ller 
Microcomputers are bringing the cost 

automated bookkeeping with in the 
budget of many small businesses. Th is 
book, by two authors prominent i n  the 
microcomputer world, can help you 
careful ly weigh the costs and benefits of 
computerizing your busi ness system. 

289 pp. $1 2.95 

��E BASIC HANDBOOK \ \.) by David A. Lien 
erem are defined over 250 commonly 

u eo BASIC statements, functions, oper
ators and commands; with test programs, 
sample runs, helpful h ints, variat ions, and 
alternate ways of implementation when the 
words are not available in your BASIC. Now 
you can translate programs written for 
another version of BASIC to run on your 
machine! 360 pp. $1 4.95 

PIMS - PERSONAL INFORMATION 
MANAGEMENT SYSTEM 

by Madan Gupta 
0 This book describes a database 
management program designed for per
sonal use on small computers using 
BASIC. Complete l ist ings, operating i n
structions, and appl ication examples are 
included. Un leash the power of your per
sonal computer. 88 pp. $9.95 

BASIC COMPUTER GAMES 
edited by David Ahl 

0 1 01 classic computer games in 
microcomputer BASIC i ncluding l ist ings, 
sample runs and descriptive notes; hours 
of challenge, fun and learn ing on your com-

YOUR HOME COMPUTER 
by James White 

0 A clearly written, non-technical description of personal 
computers with the emphasis on understanding. 

235 pp. $9.95 
CONFERENCE PROCEEDINGS OF THE 

WEST COAST COMPUTER FAIRES 
edited by Jim Warren 

0 T);lese 'are big packages of fascinating information and prac
t ica l  g u laelines from the West Coast Computer Faire symposia: 

N IV 1 979 39o pp. $1 3.oo o 1 1 1 978 5o5 pp. $1 3.oo 
0 1 1 1 1 978 350 pp. $1 3.00 0 1 1 977 336 pp. $12 .00 

D I A L  YO U R  B A N K  CA R D  O R DERS 

HOW TO PROFIT FROM YOUR 
PERSONAL COMPUTER l 

by T. G. Lewis 1 
0 Account ing, i nventory, payro l l ,  mail- l 
i ng l i s t  process i ng, and other business and 1 
home applications of the microcomputer 
.are i l l ustrated in this book, using a 
"blueprint" structural design method and 
BASIC. Put your computer to work. 

1 92 pp. $8.95 

GETTING INVOLVED WITH YOUR 
OWN COMPUTER 

by Leslie Solomon & Stanley Veit 
0 Whether your i nterest is business 
appl ications, word process ing, security, 
games, graphics, or robots, this book w i l l  
ge t  you  started and  keep you  on track with 
lots of i nformation on hardware, software, 
and m icrocomputer resources. 

2 16  pp. $5.95 

WHAT TO DO AFTER 
YOU H IT RETURN 

from the Peoples Computer Co. 
0 Games, s imu lat ions, and more games; 
written in  extended BASIC for fun and 
learn ing.  Complete i nstructions, examples 
and l ist ings, in  PCC's l i vely style. 

1 68 big pages $1 0.95 

HOW TO BUILD A COMPUTER -
CONTROLLED ROBOT 
by Tod Loofbourrow 

0 This book deta i ls  the step-by-step 
d i rections for bu i ld ing a robot, named 
"M ike", controlled by a KIM-1 m icrocom
puter. Photographs, d iagrams, tables, c ir
cuits,  and program l ist ings are included. 
What w i l l  your robot look l i ke? 

1 32 pp. $7.95 

AN INTRODUCTION TO PERSONAL 
AND BUSINESS COMPUTING 

by Rodnay Zaks 
0 I f  you are consideri ng a smal l  com· 
puler for your busi ness or personal use, 
here is some good background information 
inc luding fundamental computer concepts, 
hardware and software considerations, 
and language choices. Good preparation 
for the m icrocomputer user. 

245 pp. $6.95 

STANDARD DICTIONARY OF 
COMPUTERS AND INFORMATION 

PROCESSING 2nd ed. 
by Martin H. Weik 

0 This  very complete, f u l l y  cross
referenced dict ionary inc ludes full expla
nations, practical examples, many perti
nent i l l ustrat ions, and supplementary 
i nformation for over 1 2,500 hardware and 
software terms. 

Hardcover 390 pp. $1 7.95 puter at a smal l price. & 1 88 pp. $7.50 TO L L  F R E E  800-258-5477 
MORE BASIC COMPUTER GAMES THE INCREDIBLE SECRET lll\�8"4 b and new games 1 92 pp. $7.50 (i n N . H . d ia l 924-3355) M O N-F R I 9-5 MONEY MACHINE  

by Don Lancaster 
SARGON or e n close you r check w i th t h is ad : 1 8 1 09 o Don Lancaster shares his secrets on 

by Dan & Kathe Spracklen how to set up  your own i ncred ib le money 
0 Sargon won the 78 West Coast Com- Postage & Handl ing $.75/item USA, $1 .00/item foreign (to a machine-computer, technical, craft or maximum of $3.00), $7.00 per item foreign airmai l .  rz 
puler Faire tournament for microcom- other smal l-scale business-and keep it 
pulers. Now you can run i t  on your own BITS VISA' going strong. A virtual goldmine of impor-

1 microcomputer! inc Books to erase the impossible .,- tant information packed i nto 1 60 l ight- 1 

l 141  page book (BK, Z-80 l ist i ng) $14 .95 POB 428. 25 Route 101 West. Peterborough NH. 03458 � � hearted pages. 1 59 pp. $5.95 l 
�----------------------------------------------------------------------------------------------------------------
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Circle 97 on inquiry card. 

TAPE • SAFE 
M ETAL CASSETIE S H IELDS 

Don't risk t h e  erasure of valuable cassette-stored 
data through accidental magnetic-field exposure. 
Such irretrievable loss can occur during storage or 
transit if unprotected tapes are exposed to the mag
netic f ields produced by motors, transformers, gen
erators. electronic equipment-even the intense 
transient fields induced by electrical storms. TAPE • 

SAFE Cassette Shields are constructed of the same 
special magnetic alloy used to shield cathode ray 
tubes and other magnetic-sensitive components. 
Heliarc-welded seams and hydrogen annealing as
sure optimum shielding properties. Each attractively
finished TAPE•SAFE Shield accommodates one cas
sette in its original plastic box. The handsom� FILE 
DECK, in contrasting color, stores six TAPE•SAFE 
Shields (One FILE DECK sent FREE with each six Cas
sette Shields). Order direct from this ad. Visa and 
MasterCharge telephone orders accepted. 
TAPE•SAFE Cassette Shields-S14.95 ea . .  postpd. 

Six or more at one time-$ 1 2.95 ea., postpd. 
Inquire about quantity discounts 

Data-Safe Products, Inc. 
1 926 Margaret St, Phila . PA 1 91 24 • 21 5/535-3004 

Dealer  Inq u iries Invited 

1 · SPECIAL I N TRODUCTORY O FFER I Ship--TAPE•SAFE Shields at S a. 
1 Ship--FILE DECK Racks at S a. 
1 Total Enclosed $ --( check or money order) 

1 Pa. Residents add 6% Sales Tax. 

I Name ------------1 Address ------------

1 City State-- Zip I 
- - - - - - - - - - - - - - - � - � 
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the cal l ing rou tine needs to check if the 
symbol matches that at the table address. 
If  they do not match and the l ocation i s  
not  empty, R EHASH u n ti l  t he  h ash coun t  
l im it i s  exceeded o r  an empty l ocation i s  
found whereupon the symbol i s  decl ared 
to be undefi ned. Note that it wi l l  take 
exactly the same number of attempts to 
find a sym bol as it did to put  it in the table 
to begin with .  

Th is has by no means been a thorough 
treatment of the su bject of h ash ing  but only 
an attempt to pass on someth i ng  which 
works rather wel l  i n  my experience. The 
interested reader i s  encou raged to do further 
research i n to the top ics mentioned here. • 

R E F E R E N C ES 

1 .  G rappel R ,  "Randomize Your Programmi ng," 
BYTE ,  volume 1 ,  number 1 3, September 1 976. 

2 .  Hqpgood, F R A, Compiling Techniques, 

American E l sevier, 1 970. 

3 .  Knuth, Donald E ,  The A rt of Computer Pro

gramming, volume 3, Sorting and Searching, 

Addison Wesley , 1 973. 

4 .  Lancaster, D ,  "Understanding Pseudo-Random 
Circu its," Radio Electronics, Apri l 1 975. 

Processor Technology 
Software 

New cassettes a n d  man u a l s  fo r Sol  a n d  
C UT E R systems. 

Extended Casette Basic . . . . . . . . .  g . . 5 .00 
Gamepac 1 . . . . . . . . . . . . . . . . . . .  0 . .  5 .00 
Gamepac 2 . . . . . . . . . . . . . . . . . . . a . . 5 .00 
F O C A L  . . . . . . . . . . . . . . . . . . . . .  a: . .  5.00 
T R E K  80 . . . . . . . . . . . . . . . . . . . .  � 5.00 
E D I T  . . . . . . . . . . . . . . . . . . . . . . .  0 5.00 
D E B U G  . . . . . . . . . . . . . . . . . . . . . .- 5.00 
Cassette Asse m bler  . . . . . . . . . . . .  � 5.00 
P I  LOT . . . . . . . . . . . . . . . . . . . . . .  <( 5 .00 
A LS-8 i n  R O M  (92 1 6) . . . . . . . . . . . . . 34. 00 

The above is ava i l able  i n  l i mited quantity only and 
subject to prior sale.  Ca l iforn ia  residents add 6Y2% 
sa les tax. Add $3. 00 for hand l i ng  orders l ess than 
$99.00. 

� C HEOPS ELECTRON ICS 
441 Swallow Ct., Livermore, CA 94550 

(41 5) 449-8080 

Circ le  45 on inquiry card. 



MICROCOMPUTER BOOKSHELF 
AN INTRODUCTION 

TO MICROCOMPUTERS 
Volume 0 - The Beginner's Book 
by Adam Osborne 

This book i ntroduces 
computer logic and ter
minology to the com
plete beginner in the 
fi e l d  o f  m i c r o c o m 
puters. N umerous il
lustrations and photo
graphs combine with 
clear,  e a s y - to - fol l o w  
text t o  provide a n  ele
mentary b u t  broad-
based background. 

#26-8 $7.95 

Volume 1 - Basic Concepts 
by Adam Osborne 

A must for anyone in the computer field, 
this best-selling text explains hardware and 
programming concepts common to all 
microprocessors. 

#02-0 $9.50 . 

Volume 2 - Some Real Microprocessors 
by Adam Osborne et al. 

This unique reference provides objective 
descriptions of virtual ly e very m icro
processor on the market today. Lets you 
know what's available, how they work (or 
don't work), and how to use them. Loose
leaf. Binders and yearly updates (six issues) 
sold separately. 

Vol. 2 book, 1978 ed. 

Vol. 2 binder 

Vol. 2 19781-79 updates 

Vol. 2 \919/SO u�dates 

# 1 5-2 

# 1 6-0 

#97 

#94 

$25.00 

$ 5.00 

$25.00 

$25.00 

Volume 3 - Some Real Support Devices 
by Jerry Kane et al. 

Same objective, in-depth coverage as 
V o l u m e  2 ,  b u t  a p p l i e d  t o  s u p p o r t  
devices: memory, data converters, data 
communication devices, direct memory ac
cess controllers, busses, and much more. 
Loose-leaf. Binders and yearly updates (six 
issues) sold separately. 

Vol. 3 book, 1978 ed. 

Vol. 3 binder 

Vol. 3 1 978!79 updates 

Vol. 3 1 979/80 updates 

# 1 8-7 

# 19-5 

#98 

#95 

$1 5.00 

$ 5.00 

$25.00 

$25.00 

RUNNING WILD - THE NEXT 
INDUSTRIAL REVOLUTION 

by Adam Osborne 

A 24-hour work week? Bionic man? Job 
redistribution? No one should miss this 
enlightening survey of the microelectronics 
industry and forecast for the future. Photos 
and illustrations. Intended for all audiences. 

#28-4 $3.95 

OSBORNE SOFI'W ARE 
Some Common BASIC Programs 

by Lon Poole et al. 

76 short practical programs, most of which 
can be used on any microcomputer with any 
version of BASIC. Complete with listings, 
remarks, descriptions and examples. Special 
PET cassette and TRS-80 cassette versions. 

SCBP book 

SCBP PET cassette 

SCBP TRS-80 cassette � �� CBASIC 

Payroll with Cost Accounting - CBASIC 

Accounts Payable/Receivable - CBASIC 

General Ledger - CBASIC 

#06-3 $9.50 

#25-X $1 5.00 

#32-2 $ 1 5.00 

ASSEMBLY LANGUAGE 
PROGRAMMING 

8080A/8085 • 6800 • Z80 

COMING 6809 

These books explain assembly language pro
gramming, the functions of assemblers and 
assembly instructions, and basic software 
development concepts. Numerous practical 
programming examples are included for 
each. All  books by Lance Leventhal. 

6502 A L P  

Z 8 0  A L P  

6800 ALP 

8080A/8085 ALP 

#27-6 $9.50 

#21-7 $9.50 

# 1 2-8 $9.50 

# 1 0-1 $9.50 

6809 A L P  (check box below to be notified of availability) 

Also: 

Z80 Programming for Logic Design 

6800 Programming for Logic Design 

8080 Programming for Logic Design 

# I I-X $9.50 

#05-5 $9.50 

#04-7 $9.50 

Book/Cassette # Price Quantity Amount 

# 

# 

# 

# 

Calif. residents add 6% sales tax. Subtotal 
S.F. BART residents add 6-1/2 % sales tax. 

No tax on update subscriptions. California residents tax 

SHIPPING (Shipping for large orders to be arranged) 
o All foreign orders $4.00 per item for airmail 
• No charge in the U.S. on update subscriptions . 

o $0.45 per item 4th class in the U.S. (allow 3-4 weeks) 

o $0.75 per ttem UPS m the U.S. (allow 10 days) 

o $1 .50 per item special rush shipment by air in the U.S. 

For faster shipment or credit card. phone (415) 548-2805 

Circ le  292 on i n q u i ry card. 

Shipping 

TOTAL 

NAME: ________________ _ 

ADDRE�'----------------

CITY: _________ STATE: _____ _ 

ZIP: _______ PHONE: ________ _ 

OSBORNE/McGraw-Hill, Inc. 

630 Bancroft Way. Dept. 125 

Berkeley. C A  947 1 0  

(41 5) 548-2805 

TWX 9 1 0-366-7277 

51025 
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Budg�t Building 
on a Bare Board 

About the Author 
Dan S Parker works 

with microcomputers as a 
hobbyist (with an Altair 
8800a}, and in his re
search works as a doctoral 
student in the Physics De
partment of the University 
of California at Davis. He 
has developed a disk based 
8080 data acquisition sys
tem for on and off line 
data retrieval and plotting 
of cryogenic experiments 
on magnetic phenomena 
of rare earth crystals. 

Dan S Parker 
1007 3rd St #3 

Davis CA 95616 

For the experimenter with an eye toward 
saving a l i tt le  money or who has a wel l 
stocked parts cabinet, the  thought of buy ing 
a b lank com puter board can be very appeal
i ng. It is now possi ble to assemble an entire 
S -1 00 computer system using your  own 
parts and com merci al ly designed printed c i r
cuit boards which are offered with complete 
documentation but with no parts. Tab le 1 
ind icates how th is  could be done. Even if 
you would rather assemble an SS-50 ( 6800 
processor) system,  read on anyway since 
much of what is said wil l apply to bare 
boards for those systems too (even though 
the selection of bare 6800 based computer 
boards is somewhat l im ited at present) .  
Savi ngs sometimes reach as much as 30 to 
50 percent over the purchase price of a k it  
or an assemb led board if parts are purchased 
carefu l ly and only  as needed. Three com
panies, Cybercom, Sol id State Music (now 
SSM) and I thaca Audio, offer l ow cost bare 
printed circuit boards for S-1 00 experi
menters who are wi l l i ng to do a l i ttle shop
ping for parts bargains and st i l l  have a pro
fessional ly designed system. 

I would l i ke  to summarize a few of 
my experiences assembl ing bare computer 
boards. It can be a reward ing endeavor if a 
few m inor p itfal l s  are avo ided . 

Documentation and Software 
Have you ever tried to assemble a circu it 

board with no parts layout, schematic, s i l k 
screen mask,  or other documentation? Of 
course it wou ld be impossib le. A l l  b lank 
boards  cor. 1 e  with some form of documenta
tion as just mentioned . Normal ly it consists 
of the preced ing, p lus a sheet or two of in
structions on how to assemble the board . 
Don't expect e laborate and expensive man
uals with your board . My experience has 
been that the documentation inc luded w ith 
most bare boards is adequate for those who 
have al ready assembled one or more k its and 
who have the basic sk i l l s .  

Many companies also offer the documen
tat ion packages for their boards as separate 
packages, usua l ly  priced at a dol lar or so to 
cover print ing and mai l i ng costs. If you ' re 
rea l ly  interested in a board, th is is a very 
good investment. Always ask if the docu-
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mentation can be had separate ly-this isn't 
always advert ised .  

Some types of computer cards demand 
that software su pport be provided.  Foremost 
among these are video d isp lay and modem 
boards, which usua l ly requ i re a d river pro
gram to commun icate with the in terface. 
A l l  such bare boards that I 've seen offered 
inc lude such software, although usual ly only 
i n  a hard copy source form which must be 
relocated or loaded in by hand.  

About the Table 
Table 1 l i sts some of the bare S-1 00 com

pat ib le boards on the market today. A few 
words are in order concern i ng the bare board 
tabulat ion. Many companies act as d istribu
tors for boards produced by other manu
facturers. The tab le  attempts to l i st only the 
main or representative d istributor of the 
product. Prices can change rap id ly, and d if
ferent dealers may offer the same board for 
varying prices. A very handy address refer
ence to these companies and a l ist ing of 
hobby compu ter products which contains 
many of the boards l isted in tab le 1 can be 
had by send ing a business size, self-addresed, 
stamped enve lope to S-1 00 Reference L ist, 
c/o Robert E l l iott Purser, POB 466, El 
Dorado CA 95623. 

Dealer L iabi l ity and Warranty 
Almost without exception , you take a 

r isk in purchas ing a b lank board if some
th ing goes wrong. The same is true of buying 
a complete k it. The adage "you get what 
you pay for" is certa in ly  true in the bare 
board business. Dealer l iab i l i ty· is l im ited to 
the replacement of the board if it proves 
defective. Any parts, such as sockets, that 
can ' t  be salvaged if the board proves defec
tive in design or manufactu re are the burden 
the buyer must accept. Be sure you under
stand the l im its of the warranty that the 
dealer offers. A l so keep in m ind that the 
dealer has no contro l  over the qual ity of 
parts with which you choose to populate 
your board nor the care you take in its 
assemb ly .  As a resu l t, he or she is much 
less l i kely to provide extensive support or 
advice. I much prefer purchasi ng bare 
boards from compan ies that also offer 
k its and assembled versions of the same 
board . 

Buy ing Parts 
Purchasing parts for a b lank board can be 

a real education .  Assum ing a parts l i st is in 
hand, i t  i s  a smal l chore to look th rough the 
pr ices i n  the advertisements, choosing which 
parts to order from which company. L im i t  
yourself to  purchases from no more than 
two or three companies if you can. If you 've 



had trouble or have h eard of others havin g  
trouble l ocating a part, cal l the company 
that l ists that part in their catalog and ask 
for a stock check. I t 's n ice to do business 

. with a company that has a tol l free tele
phone number. 

Often you can save money on  parts and 
increase your spare parts su pply at the same 
time. Pu l l -up  resistors and bypass capacitors 

are two items that are needed in quantity. 
For exam ple, I recently fin ished a board 
that needed 40 4,7 K ohm resistors, which 
were priced at 5¢ each for a total of $ 2 .  But 
the same company offered a package of 1 00 
resistors of any one val ue for 1 .7 cents each , 
total l i ng $ 1 .70. I t  doesn 't take much to fig
ure out the better dea l .  The d i sk ceramic 
capacitor often used for no ise bypass on 

Table 7 :  A summary of available blank boards and where to obtain them. 

Description Bare Partial Company Comments 

"' 32 K static $38.00 F Reichert Sales 
'E #300 (8 K )  22.50 Electronic Systems .. 8 K  29.95 Dig ital Research (Texas) 0 
QJ 8 K  2 5 .00 Jade > M B-4 (4 K )  29.95 Cybercom 0 M B-6A (8 K )  29.95 Cybercom E "' M B -7 ( 1 6  K )  29.9 5  Cybercom ::2: M E M I  (8 K )  2 5 .95 Wameco "' 8 K  2 5 .00 Ithaca Audio :0 .. 1 6  K D R  35.00 Ithaca Audio 16 K and 64 K dynamic E 8 K  29.95 Barnes E lectronics E 1 6  K 35.00 88.00 Di gital Mi cro Systems � Cl LOGOS-1 (8 K )  2 1 .9 5  Advanced Computer Products e 32 K 59.95 99.95 Advanced Computer Products a. 

8 K  29.00 Duston 

"' 8080A 34.95 Advanced Computer Products 
'E 8080A 30.00 Jade .. 

8080A 25.9 5  Wameco 0 
QJ Z- 80 3 5 .00 Jade 
0 Z-80 34.95 Advanced Computer Products "' "' CPZ80 3 5.00 Ithaca Audio "' "' 6800 30.00 M R S  e a. 6502 39.95 CGRS Mi crotech 

M F I 0-1 49.95 M S D  Mu lt i - I /O 
T I D MA 35.00 Electronic Systems Cassette I /0 ... 80-1 03A 49.95 D C  Hayes Modem ::l 
1 0 -2 25.00 Cybercom Paral le l  1 /0 c. ... 
10-4 25.00 Cybercom · Serial and Paral le l  ::l 0 IA-1 1 00 25.00 I thaca Audio 64 by 16 Video --... 
VB-1 B 29.95 Cybercom 64 by 1 6  Video ::l c. 
SCT-1 00 9 5 .00 X i tex Corp 64 by 1 6  Video arid Para l le l  1: -

port 
Master 1 /0 47 .50 Space Time Products Seri a l ,  Paral l e l ,  Programmable 

and Read Only Memory 
Tarbe l l  40.00 Tarbell Electronics Disk Control l e r  

1 6  K 57.50 Digital  Research (Texas) 2708s > JG 8/1 6  30.00 59.95 Jade 2708/27 1 6s 0 E PM -1 30.00 Wameco 4 K 1 702As E 
EP 1 6  K 2 5 .00 I thaca Audio 2708/2 7 1 6s "' ::2: 4 K  29.9 5  Barnes E lectronics > Bytes aver 1 36 .00 Cromemco 8 K 2708s i: 0 Byte user 24.95 64.95 Advanced Computer Products 8 K 2708s 

"0 MB-3 64.9 5  Cybercom 2 K/4 K 1 702As .. M B- 8  84.95 Cybercom 8 K / 1 6 K  2708s memory "' 
a: M B-9 7 2 .00 Cybercom Also programmable 

32K 30.00 Wameco 2708/2 7 1 6s 

'E 1 3  s l ot 35.00 Jade .. 
1 5  s lot 40.00 Cybercom 0 

QJ 1 1  s lot 29.50 Vector E lectronic Active terminati ons :. 20 slot 76 .00 T h i n  kertoys Active termi nati ons .s: 
1 8  s l ot 29.95 Cal i fornia I ndustrial Active term inations 0 ::2: 1 2  s lot 3 5 .00 Wameco Active termin ations 

"' Better Bug Trap 4 5 .00 M icronics 
::l Real Time Clock 30.00 Wameco 0 "' CompuTime 80.00 CompuTime 1: ..!!! CT1 00 Qj S-4 F ront Panel 20.00 Sargents D i stributors 1 /0 and read o n l y  memory � D igital /Analog 34.00 Pin nacle Products � Buss Termi nator 2 1 .9 5  V A M P  

\ 
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The above graphs are 
GSP. The top graph was made on a 
self-refreshed display. The bottom 
was �ade on a Diablo* 1 620 

memory boards is another i tem that i s  
sometimes more cheap ly purchased i n  bul k, 
espec ial l y  the 0.1 and 0.01 pF varieties. 1 4  
and 1 6  p in  socket prices rea l ly start to drop 
if you buy in  s l ightl y  larger quanti ties, too. 

One rule of th umb holds true :  it on ly 
takes one back ordered or hard to fi nd part 
to keep your board inoperable. A catalog 
l isting of a part does not necessari ly ind icate 
that that company has those parts. 

Why Companies Sel l B lank Boards 
You m ight th ink that a company market

ing bare boards as wel l  as k i ts and assembled 
un its wou ld  be competi ng against itsel f, par
t icu lar ly s ince you can almost always save 
money over the k i t  price by purchas ing your 
own parts separate ly .  Volume and exposure 
seem to be the two big reasons. F irst, c i r·cu it  
boards, l i ke everything else, are cheaper i n  
larger production runs. Sel l i ng off the extra 
boards for a proven product reaches the 
addi t ional market of do-it-yourse lf comput
erists who l i ke to go to the extra troub l e  of 
purchasing parts separately for the promise 
of sav ing a few do l lars. Secondly ,  marketing 
the bare board doesn 't i ncrease the support 
demand at nearly the rate that support must 
be provided to the k i t  or assemb led board 
purchaser. F i nal ly, for some types of boards, 
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exposure can be increased dramatical l y  by 
offering the board b lank .  A case i n  point i s  
the D C  H ayes modem board l isted in  Tab le 1 .  
Offering i t  bare sign ificantly increases the 
number of people who have the board. Wide 
customer acceptance and use i s  what com· 
munications and computer i n terface stand
ards are all about. 

A Few Fina l  Dos and Don 'ts 
Never undertake the project of populating 

a bare board without first obtai n i ng a copy 
of the parts l i st and pr ic ing the needed parts. 
Write or cal l the com pany and ask for a parts 
l i st in advance of purchas ing the board . A 
self-addressed, stamped envelope when re· 
questing the l i st is a n ice gestu re. 

Don 't get caught on a special "secret" 
deal of blank boards bei ng  dum ped on the 
market because one of the ch ips it used is no 
l onger ava i lab le, or has become prohib i tively 
expensive, or the board needs extensive foi l  
cutti ng a nd  jumpers to work .  Buy bare 
boards as you wou l d  a k i t  or comp leted 
board :  on ly from a repu table company. 

Many compan ies offer " partia l k its" 
which consist of the bare board and especial ly 
hard to fi nd components, or, in the case of 
memory boards, 1 6  K byte and 32 K byte 
boards with only a partial complement of 
memory on them.  Tab le  1 includes a column 
of some boards that are presently offered as 
partial k i ts. P l an ahead so th at the parts w i l l  
be there when you need them,  and sub· 
stitute parts spari ngly .  Don 't buy more 
b lank boards than you need right away, 
hoping to store th e extras away for a rainy 
day. The market is chang ing too quick ly .  
Most of the boards l isted in table 1 have 
appeared with i n  the last year. As an example, 
I purchased extra 4 K byte and 8 K b lan k 
memory boards over a year ago with the idea 
of s lowly populating them with 21 02 
memory ch ips .  The boards sti l l  s i t  gathering 
dust, obsoleted by the newer 1 6  K byte 
boards, and h igher dens ity ,  lower power, 
l ower cost per b i t  memory ch ips. I t's not cost 
effective to populate my old boards anymore. 

Buying and populating b lank boards 
can be a sign ifican't money saver. I figure 
that, having popu l ated about a dozen 
bare boards in the past two years, my 
savings have equal l ed at l east the price of 
a fu l ly populated 1 6  K byte memory board, 
if not more. In almost all cases, I would 
never have been ab le to afford the cash out
l ay for such a board if it were on ly offered 
as a k i t  or fu l l y  assemb led.  Spend a l i ttle 
t ime consider ing the above, and you ' l l  be 
generously rewarded in savings on your 
board purchase. For more information 
about the com panies in tab l e  1 , contact 
me or your local computer store.• 



·· . .. . IJIIJ's IJu§S . .. · ·· · .· . 

Pseudorandom 
Errors 

A typographical error 
occurred in 2 program 
listings in the article 'Three 
Types of Pseudorandom Se
quences" by C Brain Honess 
in the June 1979 BYTE, page 
234. In listing 1 on page 
236, line 150 should have 
been: 

150 LET A = N/10000. 

In listing 2 on page 238, line 
200 should have read as 
follows: 

200 PRINT 
"DEGENERATION AFTER"; 
I; "NUMBERS."  

A note on  a BOMB card 
mailed from Greenviile SC 
brought these errors. to our 
attention. 

M a rsport Bugs D efeated 

Dr Reimut Wette has 
informed us of several 
typographical errors which 
occurred in "Marsport, Here 
I Come" (April 1979 BYTE, 
page 84) .  The corrected 
segments of code for 
listing 1 are shown here 
circled. 

024 * LBLA 
( Q25 STOI 

026 * LBLO 
027 GSBd 
028 CFO 

1 1 4  * LBLc 
1 1 5 - P  
1 1 6 R l  
1 1 7 X:;::! Y 
1 1 8 R l  (1 1 9  
1 20 R:N ) 
1 2 1  * LBL4 
1 22 7 
1 23 X :;::! I 
1 24 STOO 

) 

Now the world's most popular micro
computer, with 1 6K of memory and 
Level I I  basic for only $750, complete. 
We accept check, money order or phone 
orders with Visa or Master Charge. 
(Shipping costs added to charge orders). 

Disk drives, printers, peripherals, soft
ware and games . . .  you name it, we've got 
it (Both Radio Shack and other brands). 
Write or cal l  for our complete price l ist. 

201 9 
202 X 

203 ST07 
( 204 GSBC ) 

205 
206 ST01 
207 ST02 
208 ST03 

G ravitat ional  
Prob lems 

Mr Hinrichs seems to 
have developed a much 
better than average 
planetary landing program 
("Marsport, Here I Come , "  
April 1979 BYTE). H e  is 
especially to be congratu
lated on his adaptation of 
the physics of celestial 
mechanics to a program on 
a programmable calculator! 
However, on page 100 he 
has made a common physics 
error in saying, "The 
attraction of gravity is 
exactly balanced by the 
centrifugal force at all 
times. "  The attraction of 

gravity is not balanced by 
anything. In fact, if it were 
balanced at all times, i t  
would not have any effect 
and there would be no orbit 
- only straight line motion 
at constant speed. What Mr 
Hinrichs in his equations on 
page 104 implies is that the 
attraction of gravity inter
feres with the tendency of a 
body to maintain a constant 
speed and direction just 
enough to continuously 
change the direction 
(circular orbit) without 
changing the speed. This is 
true only for a circular 
orbit .  In other cases, the 
unbalanced force of gravity 
can change speed as well as 
direction. 

Fortunately this confusion 
between inertia and a force 
(called centrifugal) has no 
effect on the workings of 
what is an excellent 
program. 

Robert Reiland 
RD #1 
Portersville P A 16051 • 

C&S ELECTRONICS MAR1:td 

Circle 37 on inqu i ry· card. 
3 2  E .  M a i n  Street • Mi lan ,  Mich igan 481 60 • (31 3) 439-1 400 
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DIRECTOR Y 
The following is the third BYTE Clubs and Newsletters Direc

tory. The directory was compiled from information supplied by 
the various clubs listed. A form was sent to all clubs and 
newsletters listed in the second directory requesting up-to-date 
information. If the form was not returned, we deleted the club 
from the third directory. In addition, the listing was correlated 
with back issues of the magazine and materials on file in the 
BYTE offices. If information is missing in one or more 
categories, it means the data was not provided. We will be keep
ing the file available and updating it for the next directory; so, if 
there are errors or if you have a new club which has just been 
formed, send the information to: Laura Hanson, Clubs and 
Newsletters Editor, BYTE Publications Inc, 70 Main St,  Peter
borough NH 03458. 

The listings follow this 
form: 

1. Name of organization 
2. Mailing address 
3. Meeting location 
4. Meeting algorithm 
5. Newsletter or publica-

tion 
6. Contact person 
7. Contact phone number 
8. Dues or subscription 

fees 
9. Special interests 

10. Other comments 

Clubs 
Zips - 00000 - 1 0000 

1 .  MUMPS Users Group 
2.  POB 208 

Bedford MA 01730 
3. 1978 Atlanta, 1979 San 

Diego, 1980 Cape Cod 
4. Yearly in June 
5. MUG Quaterly 
6. R E Zapolin, Executive 

Director 
7. (617) 271-2534 
8. $25 per year 
9. US Branch - Exchange of 

information among users 
of ANSI Std MUMPS 
(and older dialects), offer 
tutorials and publications 
on MUMPS language. 

10.ANSI MUMPS is used 
world-wide on maxis, 

minis, microcomputers in 
medical, commercial and 
educational applications. 
A large number of public 
domain programs exist. 
A list of publications is 
available. 

1. New England Computer 
Society 

2. POB 198 
Bedford MA 01730 

3. Mitre Corp, Cafeteria, Rt 
62, east of Rt 3, Bedford 
MA 

4. First Wednesday of the 
month 

5. NECS Newsletter 
6. Dave Mitton, Secretary 
7. (617) 493-3154 days 
8. $6 per year 
9. User Groups in PET, 

APPLE, 6800, Digital 
Group, and TRS-80. 

10.Computerized Bulletin 
Board System (CBBS) ,  
(617) 864-3819. 

1. TRUGEM (TRS-80 Users 
Group of Eastern Mass
achusetts) 

2. 61 Lake Shore Rd, Natick 
Ma 01760 

3. Cochituate MA (call or 
write first) 

4. Second Wednesday of 
each month at 7 PM 

5. The TRUGEM Newsletter 
(monthly) 

6. A Richard Miller, Presi
dent 
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7. (617) 653-6136 (9 AM to 
9 PM) 

8. $10 per year local or 
reinote . Send fees to:  Ed 
Robinson, TRUGEM 
Treasurer, 11 Leighton 
Rd, Auburndale MA 
02166. 

9. TRS-80 hardware and 
software; peripherals 
from Radio Shack and 
independents; Programs 
Exchange Library (non
commercial); demonstra
tions and sales of com
mercial hardware and 
software encouraged. 

10.Meeting monthly since 
January 1978. All TRS-80 
users are invited to at
tend. 

1. The Boston Computer 
Society 

2. 17 Chestnut St ,  Boston 
MA 02108 

3. Commonwealth School, 
151 Commonwealth Ave, 
Boston 

4. Fourth Wednesday of the 
month at  7 PM 

5. The BCS Update (an 
enormous publication 
with nation-wide in
dustry exclusives and 
news of New England) 

6. Jonathan Rotenberg 
7. (617) 227-9178 
8. $10 per year (includes all 

subgroups) 
9. User Groups: PET, 

Sorcerer, OSI and North 
Star. Subgroups: educa
tion, business applica
tions, Pascal and begin
ner tutorials. Others on 
the way. 

10.A complete resource 
center for the microcom
puter industry which, in 
addition to running 
meetings and publishing a 
newsletter, publishes 
books, runs trade shows, 
other seminars and pro
vides a free consulting 
and problem solution ser
vice by phone. 

1. TRS-80 Club of Arling
ton_ 

2. 96 Dothan St,  Arlington 
MA 02174 

3. Same as above 
4. Write for details 
5. Yes; send $1 donation 

and 2 long, self
addressed, stamped 
envelopes for 2 issues. 

6. Poi Pow 
9. TRS-80 disk business 

software; library in
cludes: data base 
management, word pro
cessor, inventory, mailing 
list, stock, accounting, 
etc. 

10.lnterested in good 
business software at 
lowest costs; we review 
business software written 
for the TRS-80. No 
games. We review new 
developments in software 
and hardware for the 
small business system. 

1 .  RICH (Rhode Island 
Computer Hobbyists) 

2. POB 599, Bristol RI 
02809 

3. Various locations around 
Providence 

4. Third Tuesday of the 
months of March, April, 
May, June, September, 
October, November 

5. Yes 
6. Emilio D lannuccillo 
7. (401) 253-5450 
8.  $3 per year 
10. We are a small active 

group dedicated to keep
ing abreast of current 
technology, plus lending 
a hand to each other 
regarding hardware and 
software. We also give 
help and advice to new 
comers into the world of 
microprocessors. 

1. Connecticut Computer 
Club 

2. c/o Leo Taylor, 18 Ridge 
Ct W, West Haven CT 
06516. 

3.  Suffield Library, Suffield 
CT 06708 

4. First Thursday of each 
month 

5. Connecticut Computer 
Club Newsletter 

6. Leo Taylor, Secretary 
7. (203) 389-6551 
8. 1980 dues $6 
10. We have 2 talks per 

meeting; generally one on 
software and one on 
hardware. The club does 
not specialize on any one 
machine. We have 65 
members at the moment 
with a turn-out of about 
40 per meeting. The club 
was featured in the first  
issue of onComputing 
magazine in an article by 
one of our members. 



"SARGON I I - Buy th is p rog ram,  
when i t  becomes avai lable - . . .  an  
eval uation routi ne that enabled i t  to  
beat the  giantsl . . .  uneq ualed i n  the 
endgame . . .  " Personal Computing.  
J u ly, 1 979 .  

Because new algori thms have been 
added , the p rog ram is able to:  push 
passed pawns toward quee n i n g ;  p lay 
a st ronger end game; and range i nto 
deeper p lay leve ls at end game with
out user d i rectio n .  And,  the comput
er d isplays the levels of p lay at wh ich  
i t  is th i n k i n g  and also shows the 
move it  is c u rrently t h i n k i ng of mak
ing ,  chang i ng the m ove shown unt i l  
its f i na l  cho ice is made. SARGON I I  
has 7 levels o f  p lay, and  levels 0-3 
play in tou rnament t ime .  It has a ran-

Circle 1 6 1  on inqu i ry card. 

domized open ing book up to 7 levels 
of p lay for 3 moves. When sett ing up 
the board , the user can scan up and 
down ,  left and r ight .  And f inal ly ,  you 

Check out these other 
Hayden Computer 
Program Tapes: 
• BACKGAM MON 
• GAME PLAY I N G  WITH 

BAS I C  
• M AY DAY • CROSS BOW 
• BATT ER U P! ! :  A M I C RO-

BASEBALL GAM E 
• M I CROTY P I N G  
• E N G I N EER I N G  M AT H -1 
• G E N ER AL MATH-1 

can use the h i nt opt ion at  any level 
but  0 and req uest SARGON II to tel l  . 
what the best next m ove is .  Avai lable 
now - #03403 , TRS-80 Level I I ;  
#03404, Apple I I ;  $29.95. Coming 
soon for CP/M ,  SORCERER ,  and  
PET. 

Avai lable at your 
local computer 
store 
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1. Amateur Computer 
Group - New Jersey Inc 

2. U.C.T.I .  1776 Raritan 
Rd, Scotch Plains NJ 
07076 

3. Union County Technical 
Insitute, Rutgers Univer
sity, County College of 
Morris and Middlesex 
County College. 

5. ACG-NJ News 
6. Sol Libes or Marty 

Nichols 
7. (201) 277-2063 or (201) 

361-7180, respectively 
8. $8 per year 
9. Have following User 

Groups: 8080/280; 6800; 
KIM; TRS-80; PET; 
Apple; and Pascal. 

10.Run classes and have 
software libraries; publish 
annual membership direc
tory; over 1000 members; 
annual 'Trenton Com
puter Festival" held at the 
end of April with · a 5 
acre computer flea 
market .  Chapters in 
Morris and Ocean coun
ties. 

1. Data Processing Club 
2. c/o Dennis M Lloyd 

Business Studies Division 
Gloucester County Col
lege, Tanyard Rd, Sewell 
NJ 08080 

3. Same as above 
6. Dennis M Lloyd 
7. (609) 468-5000 Ext 242 
8. $5 
9. All data processing areas. 
10. We wish to expand data 

processing education out
side of the classroom. 

Zips - 1 0000 - 20000 

1.  Microcomputer Business 
Users Group 

2. 161 W 75 St, New York 
NY 10023 

3. Baruch College, Manhat
tan 

4. Third Thursday of the 
month 

5.  BUG Newsletter 
6. Dr Laird Whitehill 
7. (212) 580-3589 (re:BUG) 
8. No dues, subscription $10 

for '79 
10.A group for vendors of 

software and users of 
software who are serious 
about using or vending 
microcomputers for busi
ness purposes. Guest lec
turers and panel discus
sions concentrate on ap-

plication and system soft
ware evaluations, as well 
as such topics as how to 
develop and sell micro
computer software pro
ducts. Group publishes a 
newsletter which keeps 
those who did not attend 
informed about meeting 
content and exact place 
of next meeting. 

1. Long Island Computer 
Association 

2. 35 Irene Ln E, Plainview 
NY 11803 

3.  New York Institute of 
Technology 

4. Second Friday of the 
month for the 8080 
subgroup; third Friday 
of the month for the 
regular meeting and 
subgroups 

5. The Stack 
6. Aileen Harrison 
7. (516) 938-6769 
8. $10 per year 
9. Pascal, 8080, 6800, PET, 

TRS-80, North Star, etc. 
10. We meet the third Friday 

of the month with guest 
speakers, show and tell, 
hands-on demonstrations 
etc. We have many 
subgroups, and have 170 
members. 

1. Mohawk Valley 
Microcomputer Club 

2. POB 331, RFD 1, W 
Carter Rd, Rome NY 
13440 

3. Varies 
4. Third Tuesday of the 

month 
5. Micros Along the 

Mohawk 
6. Mike Troutman 
7. (315) 336-0986 
8. $2 per year (includes 

newsletter) 
9. Several special interest 

groups: 6800, 8080/280, 
and beginners. 

10.Membership of approx
imately 100. Very high 
predominance of SwTP 
6800 systems ( = 75 % ver
sus 25 % for all others). 

1. Apple Byter's Corps 
2. 225 Walton Dr, Snyder 

NY 14226 
3. Buffalo Savings Bank, 

Sheridan-Harlem Branch, 
3980 Sheridan Dr, 
Amherst NY 14226 

4. Every third Friday at 7:30 
PM 

5. Monthly, no particular 
title 
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6. Gary Weir, President and 
typist 

7. (716) 839-3486 
8. $10 per year 
9. Exchanging programs; 

helping new Apple II  
owners. We have begun 
a computer network and 
special interest groups in 
assembly language pro
gramming and computer
assisted instruction pro
gramming. Newsletter 
enhancement is the cur
rent rage . 

10. We are growing too 
quickly to settle on any 
firm objectives (as our 
numbers grow, so do our 
problems and potentials). 
We do want growth, but 
could use the help of 
well-established, similar 
groups. 

1. Rochester Area 
Microcomputer Society 
(RAMS) 

2. POB Drawer D, 
Rochester NY 14609 

3. Rochester Institute of 
Technology Room 1030 
Bldg 9 

4. Second Thursday of each 
month 

5. Memory Pages 
6. Mike Ciaraldi 
8.  $7.50 per year 

(1978-1979) 
9. URTH (University of 

Rochester FORTH), 
6800/6809/68000 special 
interest group, and a 
Pascal interest group. 

10.As a club, our largest 
problem is getting pro
grams that most of the 
membership can run. 

1. AM-100 Users Group 
2. 616 Long Pond Rd, 

Rochester NY 14612 
4. Local meetings arranged 

by invitation. 
5.  Newsletter for AM-100 

Users Group 
6. Lefford F Lowden 
7. (716) 227-0841 
8. $15 in US and Canada, 

$36 International 
9. System software and user 

developed software; bugs 
and their fixes; program
ming techniques; and 
feedback among members. 

10.Aimed at owners, users, 
and potential owners of 
the Alpha Microsystems 
AM-100 computer 
system. 

1. Central Pennsylvania 
Computer Club 

2. 3263 Bull Rd, York P A 
17404 

3. Varies, York-Lancaster 
area 

4. Third Friday of even 
months, and the fourth 
Wednesday of odd 
months 

5. Data Dump 
6.  Cletus Hunt III, York area 

Joseph Pallas, Lancaster 
area 

7. (717) 764-4977, (717) 
569-3137 respectively 

8. Currently being re
evaluated 

9. Many 6800 users, but no 
organized special interest 
group. 

10.Emphasis is on informal 
exchange of information 
among club members and 
display of members' com
puters. 

1. Philadelphia Area Com
puter Society (PACS) 

2. POB 1954, Philadelphia 
PA 19105 

3.  LaSalle College Science 
Building 

4. Third Saturday of each 
month 

5. The Data Bus (monthly) 
6. Dick Moberg 
7. (215) 923-3299 
8. $10 per year, $5 for 

students 
9. Subgroups in the follow

ing areas: Apple; TRS-80; 
PET; Robotics; 
spaceflight simulation; 
and others. Courses in 
BASIC; Pascal; home
brewing; computers for 
kids; Selectric repair; and 
others. 

10.Current membership is 
approximately 350. 
Average meeting atten
dance is over 100 people. 
Meetings consist of 
courses and subgroups 
followed by the main 
meeting at 2 PM. A mini 
flea market and mapping 
session follow the 
meeting. For more infor
mation call the P ACS 
Hotline (215) 925-5264. 

Z I PS 20000-30000 

1.  Washington Amateur 
Computer Society 

2. 4201 Massachusetts Ave, 
#168, Washington DC 
20016 



Subscribe now to Strategy & Tactics -and get a 

SPI, the world's largest publisher of historical simula
tion games, wants you to subscribe to Strategy & 
Tactics - a fascinating and authoritative bi-monthly 
magazine of military history. Because we're confident 
that exposure to Strategy & Tactics and simulation 
gaming will be the beginning of a long-term customer 
and reader relationship with SPI , we'd like to give you 
a free, full-fledged simulation game to start you off 
(see description at right). Moreover, Strategy & Tactics 
itself has a simulation game in every issue (as a com
panion piece to its main article) so you'll get a new 
game as part of each issue in your subscription. 
Strategy & Tactics and SPI games are a fresh and ex
citing way to gain insights into the great conflicts of 
history. This offer is open only to brand new 
subscribers. Act now ! 

With the first issue of your new subscription to S& T we'll 
send you a free copy of StarGate, an action-filled game of 
intergalactic conflict. As the Virunian oppressors, tyrants of 
the Milky Way, return home in tatters from a conflict in 
another galaxy, they are pounced upon by the long down
trodden races who rise in rebellion. Includes fewer than 100 
cardboard playing pieces (for easy playability) ,  1 1 "  x 17" 
map, and complete rules, all folding to a handy 5 Y2 x 8 Y2 
size that slips into a re-usable plastic envelope. 

* Great 
Articles 

* A Game 
in every issue 

* Winner for 
three years running 
of the hobby's award 
for BEST MAGAZINE 

Circle 331 on inquiry card_ 

Game Normally sells for $3 .. 95-
it's yours FREE for subscribing to S&TI 

. . . . . . ••.. -. . ........ . 
SPI has been serving customers by mail since 1970 r• Send check or money order to: 

'I §��u�io���094 

New York, New York 1 00 1 0  

Send me my free game and enter my S& T subscription for: 
0 1 yr.  (6 issues) $ 1 6  0 2 yrs. $30 0 3 yrs. $42 

We recommend the purchase of one or more of the follow
ing games if you are a player new to the hobby. 

0 Freedom in the Galaxy 
$19.95 

0 John Carter, 
Warlord of Mars 
$ 19.95 

0 StarForce 
$12.00 

name _______________________________________ __ 

stree.__ ___________________________ apt #, ____ __ 

city state zip•------

FOREIGN ORDERS: Add 20% handling charges. Payment must be by Postal Money 
order (in US funds) or check drawn against US bank. Customer pays all duties and 
tariffs. 
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3. First floor hall, Keane 281-2125 . 2. POB 17523, Raleigh NC 
Hall, Catholic University 1 .  Tidewater Computer 

27514 
of America 3.  Dreyfus Auditorium, 

4. First Friday of the month 
Club Research Triangle In-

2. 677 Lord Dunmore Dr, 
at 7:30 PM stitute, Triangle Park NC 

Virginia Beach VA 23462 
5. ]WAC 4 .  Last Sunday of  the 

3. Electronic Computer Pro-
8. $3.50 per year month 

gramming Institute, Janaf The club is dedicated to 9. Organized to provide a Office Building, Janaf 9. 
the advancement of in-forum for the computer Shopping Center 

hobbyist and student of 4. First and third Tuesday 
terest in amateur or per-

computing science. of each month 7:30 PM 
sonal computing. 

5. Hardcopy (quarterly) 
1 .  Amateur Radio Research 1 .  Carolina Apple Core 

and Development Corp 
6. C Dawson Yeomans, 2 .  5212 Inglewood Ln, 

President 
(AMRAD) 7. (804) 420-6379 

Raleigh NC 27609 
2. 1524 Springvale Ave, 8. 5011: per month 3.  Different locations 

McLean VA 22101 9. A general interest in 4. Third Tuesday of the 
3 .  Patrick Henry Branch microprocessors. Club month 

Library, 101 Maple Ave members own at least 5.  Yes 
E, Vienna VA 22180 one of all major micro- 8. $5 per year 

4 .  First Monday of  each processors. Subjects at month at 7:30 PM 
5. AMRAD Newsletter 

meetings and special pro- Zips 30000-40000 
jects often are useful on 

6. Paul L Rinaldo, President many microprocessors. 
7. (703) 356-8918 10. Special interest classes 1 .  Indian River Computer 
8. Regular $10; second in precede each meeting at Society (IRCS) 

family $5; full-time 6:30 PM. Special projects 2. c/o Florida Institute of 
students $2. are conducted at times Technology (Electrical 

9. Computers and amateur convenient to par- Engineering Dept) 
radio .  Melbourne FL 32901 

10.AMRAD operates a ticipants and are reported 
3.  Florida Institute of at meetings and in the Computerized 'Bulletin Technology Campus 

Board System (CBBS) in Newsletter. 
4. Meetings are held twice a 

the Washington, DC 1 .  Triangle Amateur Com- month 
area. Phone No. (703) puter Club 6. Lee Zaretsky 

H ow About POSTI NG 1 ,000 RECO RDS to the 
G E N ERAL L E D G E R  in 7 M I N UTES? * 

I t ' s  p o s s i b l e  w i t h  N e w W a r e ' s  
INTERACTIVE system that h a s  been 
S E RVICE B U R EAU TESTED and 
CPA APP ROVED! 

Individual Packages Are: 
1 . General Ledger 4.  Inventory 
2. Accounts Receivable 5. Payroll/Personnel 
3. Accounts Payable 6. Order Entry 

7. Mail List 

Order Today: Each Package $120.oo· 
· Disk with Source Code. add $ 1 0.00 

(shipped only with packages) 
· Disk with Demo Data. add $ 10.00 

(shipped only with packages) 

402/339· 7352 
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Packages Available lor Various Configurations 
Standard N o  Charge Features: 
• Terminal or printer report selection 
• High Speed Journal to Ledger Posting 

A. Automatic General Ledger 
Journal Transaction generation 
8. Automatic Inventory transaction generation 
C. Automatic Accounts Receivable transaction generation 
0. Real t ime accounts receivable application system 

* Prolong Your Apple · Get 1 0,000,000 
Bytes with Corvus Hard Disk Drive . 

Call  or Write for full details 

7. (305) 723-3701 (Electrical 
Engineering Dept Exten-
sion) 

8 .  $2 per 10-week quarter 
9. IRCS is dedicated to 

hobbyist microcomputers 
and their many applica-
tions. 

10. Although IRCS meetings 
are geared to fit into the 
quarter schedule of the 
university, it does not 
mean that members must 
be students. Anyone in-
terested in microcom-
puters is invited to attend 
our meetings and join if 
they like what they see. 

1. Space Coast Microcom-
puter Club 

2. 315 Inlet Ave, Merritt 
Island FL 32952 

3. Merritt Island Public 
Library Auditorium 

4. Fourth Thursday of each 
month 

5. Enterprise (monthly) 
6 .  Ray 0 Lockwood VP, 

Editor 
7. (305) 452-2159 
8. $5 per year 
9. Primarily S-100 systems. 
10.Affiliated loosely with 

Kennedy Space Center. 

All of our packages 
are guaranteed to operate 

within  design specifications. 

Circle 290 on inquiry card. 



Circle 334 on inquiry card. 

Software 
Too l s  

Have you thought 
about text editing ? 

Our ED-80 Text Editor offers a refreshing new approach for the 
creation and erliting of program and data files conversationally - and it 
saves money! Its powerful editing capabilities will satisfy the most 
demanding professional - yet it can still be easily used by the inexper
ienced beginner. 

Look at these 
outstanding features: 

• By fa r the best text editor avai la ble for m icrocomputer
based systems.  

• Repays its i n itia l cost m a ny t imes over  w ith its u n ique 
time-saving edit ing ca pa b i l it ies. 

• F U L L  S C R E E N  w i n dow d isplays for view ing and ed it
ing data a page-at-a-t ime, rather tha n l ine-by- l ine .  

• Forward and backward scrol l ing in the FULL SCRE E N  
mode. 

• Displays the resu lts of every edit com m a n d .  

• Com m a nds inc lude forw a rd or backwa rd Locate a n d  
Cha nge, I n sert, Delete, Replace, l n l i n e ,  I n put, Pr int, 
List, Window, Get, Put, Macro, Tabset, Append , Case, 
Sca le,  a n d  D u m p .  

• Simple l i ne-oriented com m a n d s  w ith cha racter string 
m a n i p u lation ca pa bi l it ies.  

• Text may be located by str ing value, by l ine n u m ber ,  
or by relative l i ne n u m be r .  

• G lobal  str ing search a n d  replace ca p a b i l it ies.  

• Com mands for moving, copying, and merging edit files 
on the same or d ifferent d iskettes. 

• Self-expla natory d i agnostic m essages. 

• Single keystrokes for the most com m o n ly used com 
a nds.  

• Safeguards to prevent catastrop h ic user errors that 
result in  loss of the edit f i le .  

• Designed for today's high speed CRT's,  video monitors, 
a nd teletypewriter term inals .  

• Thorough ly f ie ld  tested a n d  docu m ented with  a U ser's 
M a n u a l  of over 60 pages. 

• Com patib le w ith existing CP/M edit files a nd deriva-
tive operating system s .  

And remember - in  today's interactive programming environment - the 
programmer's most important software development tool is the text editor. 
Our ED-80 Text Editor is working in industry, government, univer· 
sities, and in personal computing to significantly cut program develop· 
ment time and high labor costs. Why not let ED-80 begin solving your 
text editing problems today? 

� - - - ;.i;-;,:-;�A; ;;;_;,;�N�& TR�ING�z - -· 
1 P. 0. Box 451 1 ,  Huntsville, AL 35802 z· , • 

I ED-80 is protected by copyright and furnished under a paid-up license . . 
lor use on a single computer system. . 

I 0 Please send additional information. I 
I 0 Send Diskette, User's Manual, and paid-up license agreement . . . . . . . . . .  $99.00 I 
1 Specify SINGLE DENSITY Diskette size . . . . . . . . . . . . . . . . . . . .  0 5" 0 8" 1 
I 

0 Send User's Manual (credited on purchase of a paid-up license) . . . . . . . . .  $10.00 
I 0 Check or money order enclosed lor . . . . . . . . . . . . . . . . . . . . . . . . .  S ___ _ 

I O Please charge to my creditcard . . . . . . . . . . . . . .  0 VISA 0 Master Charge I 
I Card No. Bank No. Exp.Date I 
I �ME I 
I ADDRESS I 
I CITY STATE ZIP I L:'��u� - - - - - - - - - - - - - - - - - - _:.-� , 

SOFTWARE DEVELOPMENT & TRAINING, INC. 
Post Office Box 4511 -- Huntsville, Alabama 35802 

Dealer lnauiries Welcomed 
® CP/M is a trademark of Digital Research 

Circle 260 on inquiry card. 

With our new IEEE-488 Interface 
Our popular series 40 printers are now available with an 
I EEE-488 compatible interface or an industry standard Buffered 
Parallel interface. Both interfaces include a line buffer and 
software addressability. Featuring our famous commercial 
quality construction, the new models start at $ 585 in singles. 
Other models available are the low cost Parallel ASCI I  
starting at  $425 and an RS 2 3 2 / Cu rrent Loop interface begin
ning at $ 5 7 5 .  Generous OEM discounts are available. All 
models are complete stand-alone units with a 40 column 
impact dot matrix printer and a 64 character ASC I I  set. 
Includes power supply, casework and interface electronics. 

TERMS:  

H&K serial 
I nterface 

Bidirectional 
parallel 
to serial 
converter 

C.O.D. and 
Cashier's Check 

Shipping and 
Handling $10.00 ea. 

Circle 1 60 on inquiry card. 

For more Information write to: 
Mrt 2099 West 2200 South, 
Salt Lake City, U tah 84 1 1 9 
or call (80 1 )  9 7 3-6053 

RADIO SHACK 
CR1 

RS232C - $150. 

20 MIL - $185. (optional) 

1 5  East 31 st Street 
Kansas CitY, Missouri 64108 

(8161 561-1776 
COMPUTER CORPORATION 

H&K COMPANY 
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We are 3 years old, and 2. c/o Lewis E Garrison, 2. 107 7th St NW, Barber- by members: TRS-80, 
have close to 100 mem- Secretary, 6375 ton OH 44203 Apple, OSI C28P, 
bers. Pinebrook Dr, Mont- 3. Kenmore Public Library, IMSAI, KIM, PET, 

gomery AL 36117 2200 14th St SW, Akron Homebrews, North Star 
1. The Birmingham Micro- 3 .  Normandale Community OH Horizon, RCA 1802, and 

processor Group (BMG) Center 4. Fourth Wednesday of the M-6800. Have had joint 
2. 3548 Stonehenge PI, Bir- 4 .  Third Tuesday of  each month at 7 PM meetings with Akron 

mingham AL 35210 month 6. Lou Laurich chapters of the Associa-
3.  South Side library 5.  None 9. The club programs are tion of Computing 
4 .  Fourth Sunday of  each 6 .  Lewis E Garrison or planned toward the small Machinery (ACM) and 

month at 2 PM Walter Bray systems hobbyist with the Institute of Electrical 
5.  The Printout 7. (205) 272-8462 or (205) tips on programming and and Electronic Engineers 
6. Tom Bowen 272-3621 respectively hardware application. (IEEE) Computer Society. 
7. Home (205) 956-9576 8. $2 per month or $24 per 

Business (205) 870-1367 year 1 .  Goodyear Computer 1 .  Alliance Micromputer 
8. $6 per year 9. TRS-80 Club Club 
9. The BMG is a general in- 2. c/o J F Derry D-109E 2. 3885 Norwood Ave, 

terest organization with Zips 40000-50000 PL Tl, Goodyear T and R Alliance OH 44601 
special interest as Co, Akron OH 44316 3. Harter Bank Community 
follows: Apple Corp - 1 .  Amateur Computer So- I McLeod or R Flower Room 
Apple II owners and ciety of Central Ohio D-471 G3, Goodyear 4 .  First Tuesday of each 
users; TRS-Can-TRS-80 2. 2589 Brookwood Rd, Aerospace Corp, Akron month at 7 PM 
or Radio Shack Users; Columbus OH 43209 OH 44315 5.  None 
Hardware Hackers - 3. Center of Science and In- 3 .  Goodyear Hall 6. Gary S Fix, President 
Homebrew. dustry 5. The Late Edition 7. (216) 823-8996 

10. We currently have 116 4. First Wednesday of each 6. J F Derry or R Flower 8. None 
members on the books month 7. (216) 794-4010 or (216) lO.About 20 members cur-
with 25-30 being active 5. 110 794-3573 respectively rently with about half 
participants in the general 6. Fred Hatfield K8VDU 8. $10 per year owning a personal micro-
interest area and another 7. (614) 888-9287 9. Hardware - modem computer system in-
25 that are active in 8.  $10 per year design and building etc; eluding several TRS-80s. 
special interest activities. 9. Personal networks, com- investment analysis; new 

puter chess, and graphics. hardware/software devel- 1 .  Dayton Microcomputer 
1 .  Central Alabama TRS-80 opments; and education. Association 

Computer Society 1 .  Akron Digital Group lO.Personal computers used 2 .  c/o Dayton Museum of 

from Computer Headware 

. . .  the Self-Indexing Query System 

Distributed by: 

• Information Unlimited / 219-924-3522 

P.O. Box 8372, Merrillville, Indiana 4641 0 

for your Apple I I ,  North Star, or CP/M machine 

• Lifeboat Associates / 212-580·0082 (CP/M model only) 

2i48 Broadway, Suite 34, New York City 1 0024 

• Structured Systems G roup, Inc. I 41 5-547-1 567 

5208 Claremont Avenue, Oakland, California 94618 
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CONTROL PROGRAM FOR MICROCOMPUTERS 
NOW BETTER THAN EVER 

You've probably heard about C P/M. But 
if you haven' t, it's the world's most popular 
operating system. CP/M is considered the 
" software bus" for 8080 and Z80 microcom
puters because it gives you the hardware

. independent interface you need to make your 
computer work for you. Because it 's hardware
independent, you can get programming lan
guages, word processing software, and busi
ness applications packages from scores of 
suppliers at affordable prices. 

CP/M 2.0 is the latest in the evolution of 
a proven reliable and efficient software system. 
It's the kind of reliability that comes from five 
years of field testing in thousands of installa-

TM 

MULTI-PROGRAMMING MONITOR 
NEW INDUSTRY STANDARD 

Digital Research announces a deluxe 
operating system that provides big computer 
facilities at small computer prices. MP/M is a 
monitor program which operates with your 
microcomputer to provide multi-terminal ac
cess with multiprogramming at each terminal. 
Best of all, it 's CP/M compatible which means 
you can run a wide variety of programming lan
guages, applications packages, and develop
ment software. 

If you want, you can run simultaneous 
editors, program translators, and background 
printer spoolers. Or you can use MP /M for data 
entry or data-base access from remote ter
minals. Or you can use MP/M real-time fea
tures to monitor an assembly line and auto-

tions. And it's supported by an experienced 
staff dedicated to maintaining CP/M as the best 
product in the industry. 

CP/M 2.0 gives you many new features, 
with an enhanced upward compatible file sys
tem, powerful new random access capabilities, 
and unprecedented field alteration facilities 
which allow you to tailor CP/M 2.0 to manage 
virtually any disk subsystem. From minidisks, 
floppy disks, all the way to high-capacity hard 
disks, the flexibility of CP/M 2.0 makes it a truly 
universal operating system. Get yourself or 
your company on the software bus: contact us 
for further details, or ask your dealer about 
CP/M 2.0 availability for your computer. 

DISKETTE and DOCUMENTATION 
Single Quantity Prices: $150 

matically schedule programs for execution 
throughout the day. MP/M makes an excellent 
focal point for a cluster of connected micro
computers. The possibilities are limitless. 

Like C P/M, M P/M is especially built to 
adapt to most 8080 or Z80 microcomputers, 
with an 8086 version on the way. You can 
operate your 1/0 devices either interrupt
driven or polled, and you can even write your 
own system processes which are combined 
with MP/M through a simple system genera
tion. It's an exciting new product from the 
most experienced systems software supplier 
in the microcomputer industry. Contact us 
for details, or ask your dealer about MP /M 
availability for your computer system. 

DISKETTE and DOCUMENTATION 
Single Quantity Price: $300 

((ill lJ�lJ�T ftl RESERRCI1 ® 

Circle 95 on inqu i ry card. 

Post Office Box 579 
Pacific Grove, California 93950 

(408) 649-3896 
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Natural History, 2629 2. c/o National Sharedata 9 .  This organization was 8. $1 periodically (for 

Ridge Ave, Dayton OH Corp, POB 3895, formed to help stamps) 

45414 Evansville IN 47737 microcomputer users 9. Mostly TRS-80 owners. 

3 .  Same as above 3.  Blind Association, Se- discover and exchange 10.Club library open to 

4. Last Tuesday of the cond Ave and Virginia ideas on user projects, to members. 50<t per pro-

month at 7:30 PM 4. Second VVednesday of the promote business or gram copying fee. Cass-

5 .  DMA Data Bus month at 7:30 PM financial gain, and for ettes and diskettes are 

6. Dan VVatson 6. Robert Heerdink enjoyment . sold at a discount 

7. (513) 223-2348 7. (812) 426-2725 through the club. 

8.  $10 dues 9. The group is varied with 1. Educational Recreational Meetings consist of short 
9. 8080 Users - First Sunday interest in several types Computer Club presentations on BASIC 

1 PM - 274-1149; 6800 of microcomputers. 2 .  c/o Paul Heimnick, 1415 or machine language, 
Users - First Tuesday, 7 Olmstead St, Owosso MI some program swapping, 
PM - 435-9297; 6502 1 .  Purdue University Com- 48867 and equipment and soft-
Users - First and Third puter Hobbyist Club 3. Salvation Army, 302 E ware demonstrations. 
Monday, 7:30 PM (PUNCH) Exchange St, Owosso 
-426-7711; TRS-80 Users 2. Rm 67 Electrical En- 5.  ERCC Newsletter Zips 50000-60000 
(DARSUG) - call for time gineering Building, VVest (monthly) 
and place -426-1601; Lafeyette IN 47907 6. Paul Heimnick, President 1 .  Eastern Iowa Computer 

Apple II Users -Second 3 .  Rm 117  Mathews Hall 7. (517) 723-7602 Club 

VVednesday 7:30 PM 4. Mondays at 7 PM 8. Dues $5 per year/$2.50 2 .  POB 164, Hiawatha IO 
-223-2348. 5 .  None subscription for 1 year .52233 

10.A special session for 6. John Eaton 9. Emphasis on TRS-80 to 3 .  REC building in Marion 
novices is held at 6 PM 7. (317) 742-8521 help educate others about 4. The last Sunday of the 
immediately before the 8. None at present computing. month at 7 PM 
regular meeting on the 9 .  Various microcomputer 5 .  Yes 
last Tuesday of the systems; predominately 1 .  Battle Creek Area Micro- 6 .  Mark Bergemann 
month. All other special M6800 users. computer Club 7. (319) 377-1959 
groups meet at various 2. 8587 Q Dr N, Battle 8. $10 per year 
locations - call for infor- 1 .  Detroit Personal Com- Creek MI 49017 9. Just started bit-slice 
mation. Visitors always puter Network 3. Pennfield High School microprocessor special in-
welcome. 2 .  13043 McNichols, Detroit (above address) terest group with plans to 

MI 48219 5. Yes build one sometime in 
1 .  Evansville Computer 6.  Andrew Fellman 6. Jeff Stanton the future. 

Club 7. (313) 865-4374 7. (616) 763-9685 10.VVorking on a club 

SPECIALIZING IN 
0 QUALITY MICROCOMPUTER HARDWARE 

INDUSTRIAL • EDUCATIONAL • SMA.LL BUSINESS • PERSONAL 

BUILDING B LOCKS FOR MICROCOMPUTER SYSTEMS, CONTRO L  & TEST EQUIPMENT 
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R2 110 
2K ROM 
2K RAM 

3 Serial Ports 
1 Paral lel  Port 

WIRED: $295.00 

RACK MOUNT 
CARD CAGES 
KIT: $200.00 
WI RED: $250.00 

I 1 6  K RAM 
FU LLY STATIC 
M EMORY 
KIT: $279.00 
W I R ED: $31 0.00 

TT-1 0 
TABLE TOP 
MAI N FRAMES 
KIT: $340.00 
WIRED: $395.00 

Circle 120 on i nquiry card. 



O N E  PACKAG E D O ES I T  ALL 
I ncludes these Appl ication Programs . . .  

Sales Activity, I nventory, Payables, Receiva bles, C heck/Expense Reg ister, 
Library Fu nctions, Mai l ing Labels, Appointments, C l ient/Patient Records 

RANDOM, MULTI-KEY RECORD RETRIEVAL under CP/M, COOS, I MOOS, ADOS . . .  
S E L E C T O R I l l  A L L O W S  
I N STANT RECALL O F  ANY 
RECORD USI N G  ANY IN
FORMATIO N  ITEM IN THE 
R E C O R D .  T h at state m e n t  
d e s e r ves r e - r e a d i n g ,  b e 
c a u s e  t h a t a b i l i t y m a k e s  
S E L E C T O R  I l l  t h e  m o s t  
p o w e rf u l  D at e  B a s e  M a n 
agement System i n  m i c ro
computers today!  

W i t h  S E L E C T O R  I l l  
you can . . .  
• d ef i n e  a rec o rd f o r m at ,  
ass i g n  ret r i ev a l  k e y s ,  a n d  
beg i n  enteri n g  data i n  m i n
utes. 
• create sorted poi nters to 
reco rds m atc h i n g  yo u r  s pe
cif or range of req u i rements.  
Circle 2 13  on i nqu i ry card. 

• a u t o m a t i c a l l y  g e n e r a t e  
reports with control-break 
s u m m a r i e s a n d  u n l i m i t e d  
variety. 

• br ing an app l i cat ion on
l i n e  i n  h o u r s i n s t e a d  o f  
m onths. 

SELECTOR I l l  comes com
p l ete with e ight ap p l i cat i o n  
p rog rams that perform t h e  
tasks I isted at t o p  o f  page. 
A n d ,  s i n ce it 's d istri buted i n  
so u rce code fo rm,  you can 
eas i ly  ad d su brouti nes to d o  
s p e c i f i c  c o m p u t at i o n s  o r  
f i l e  u pdates. 

SELECTOR I l l  ru ns u n der  
C BAS I C  Vers. 1 o r  2, and is  
pr iced at $295. S E L ECTOR 

I I I -C2 i s  ded i cated to Vers. 2 
o n l y ,  r u n s  a b o u t  tw i c e as 
fast, and costs $345. 

Both systems a re avai lable i n  
a variety o f  C P/M , d iskette 
s i z e  a n d  d e n s i t y f o r m a ts 
i n c l u d i n g  I B M  8";  N o rth Star; 
M i c r o p o l i s ;  T R S - 8 0 ;  P r o 
cess o r  Tech Hel ios I I ;  Altai r; 
i C O M ;  D y n a b y t e ;  l m s a i ; 
and others .  

- - - - - - - - - - - - -
1 Available from computer stores nationwide: I 
I LIFEBOAT Associates I 
1 2248 Broadway, Suite 34, I 
I New York, N.Y. 1 0024 • (212) 580-0082 I 
I Or order d i rect from I M I CR O-AP I 9807 Davona Drive, San Ramon, CA 94583 I 
1 (41 5) 828-6697 J - - - - - - - - - - - -
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modem to use in a per- processing; and docu- 3. Moorhead MN 1.  Microprocessor User 

sonal computer network. mentation distribution. 4.  First and third Wednes- Group 

10. Users group covers the days of the month 2.  641 Woodlawn, Aurora 
1 .  Fox Valley Computer twin cities of Minneapolis 5. XXX-11 Newsletter IL 60506 

Society and St Paul metropolitan 6. C R Corner 3. Fermi National Ac-
2. POB 2742, Appleton'WI area. 'Local' members live 7. (218) 233-7894 celerator Laboratory, Hi-

54913 roughly within a 100 mile 8. $9 per year Rise, Main floor, SW 
3. Room D-104, Fox Valley radius. Newsletter sub- 9. Languages. meeting facility 

Technical Institute scribers are in all parts of 4.  Third Monday of  the 
4. Second Tuesday of the the country. month at 8 PM 

month Zips 60000-70000 6. Mike Urso 
6. Daniel K Dannells 1.  Minnesota Computer 9. Primarily an Apple user 
7. (414) 734-7161 Society group, but we include all 
8. $5 initially 2. POB 35541, Minneapolis 1. CACHE (Chicago Area processors in discussions. 
9. Diversified. MN 55435 Computer Hobbyists Ex-

3.  Future location to be an- change) 1 .  Chicago TRS-80 Users 
1 .  Mini 'App'les nounced 2. POB 52, South Holland Group 
2. 13516 Grand Ave S, 5. MCS Newsletter IL 60473 2. 3950 N Lake Shore Dr, 

Burnsville MN 55337 6. Jean Rice 3. Northern Illinois Gas Apt 2310, Chicago IL 
3. Minnesota Federal 7. (612) 941-1051 Building, Golf and 60613 

Savings and Loan, B. $7 regular; $3 student Shermer, Glenview 4. Third Wednesday of the 
Hopkins MN 9. Special interest group 4. Third Sunday of the month 

4. Third Wednesday of the projects; general interest month, main meeting at 1 5 .  Yes 
month computer presentations; PM 6. Emmanuel B Garcia Jr 

5.  Mini 'App 'les technical presentations; 5. CACHE Register 8. $9 per year 
6. Daniel B Buchler, Presi- presentations to civic 6. POB 52 

dent groups. 7. Recorder on (312) 1. QuadCity Computer 
7. (612) 890-5051 10.0ur meetings consist of 849-1132 Club 
8. $10 per year general business speakers, 8. $10 per year 2. 4211 7 Ave, Rock Island 
9. Apple users group; user show and tell, and special 9. Business; TRS-80; C P /M; IL 61201 

contributed program interest groups. communications; North- 3. Rock Island Arsenal 
bank; monthly meeting star; PET; Apple; LSI-11; 4 .  First Sunday of  the 
and program; games; 1.  XXX-11 robotics; ham; Pascal; pro- month at 7 PM 
business; computer-assis- 2. 514 So 9th St, Moorhead gramming languages (not 5. QC3 News 
ted instruction; word- MN 56560 BASIC or Pascal) .  6.  John Greve 

FO R TH E V E RY B E ST I N  

N O RTH STAR ® C O M PATAB L E  SO FTWAR E  

BUSINESS 
CRS · Client Record Syllam. A complata program package for tha Insurance agant. CRS will 
provida you with vary fast online access to your client records, print reports and mail labels, and give 
you all the information you will need to increase your sales through the usa of CRS as a MARKETING 
TOOL. 

CRS stores a com plate record for each client that includes the name, address, telephone # , as wall 
as provisions for customer #, salesman # and up to six policies (expandable if needed). The policy 
information is complete with both the type of convarage and the company that is underwriting it, as 
wall as axp. date, premium, term, and payment schedule. You also have a remark field. 

You can search the files by any field, and CRS supports a powerful 'sieve' search to provide you 
with all the information you need to increase insurance sales. CRS comas with twol2l users manuals, 
one for the owner, and one for office personnel! (minimal system: one drive, 40K RAM starting 
2DDDH) 1250.00 (manual: $40.001 

TEXT PROCESSORS 
TFS · Taxi Formatting Systam. At last a full foaturad text processor for NorthStar that you can 
rely on! TFS has left & right margin justification, page numbering, chaptaring, page headings, 
cantering, paged output & MORE. Supports powerful taxi manipulations including: global & local 
'search and change,' fila margas and block moves. This means that you can restructure your text file 
at any time to look the way you want it to, you can even 'chain' files together from disc for 
documents larger than your currant memory. 

TFS is completely 'load and so' therefore you can start using it at once. You gat two(2) users 
manuals: one is a Quick Start manual to get you going in minutes, tha other is an in depth study of 
TFS. [TFS raquiras RAM from DDDDH to 2DDDH) I75.DD (manual only: t2D.DDI 

ASSEMBLERS 
ARIAN · A complata HDHD assamblar that intarfacas diractly to your ODS. ARIAN is complataly 
'load and go'. Features include: dynamic fila and RAM allocation, custom disc and RAM command cap· 
ability, savaral library routines directly ,accessabla by the user. Also, a complete text editor, and 
system executive. ARIAN is both powerful and easy to learn and usa; it is an assembler that you can 
grow with. Comas complete with a 51 page users manual {ARIAN requires RAM from OOOOH to 
2DDDH) t5D.DD (manual alona: II D.DDI 

ARIAN Utility Package · Several disc basad utilitias. lncludas a complete DEBUG Package: 
150.00 

PROGRAMMING LANGUAGES 
'Tiny' PASCAL · This is tho famous ChungiYuan 1iny' PASCAL. FAST . ELEGANT . 
STRUfTURED. local and global variables plus procedure and function independence make iiny' 
PASCAL great for high speed applications. Compiles to 8080 code that executes up to 25 times faster 
than BASIC. You also raciave SOURCE to 1iny' PASCAL writtan in PASCAL. This moans that you can 
compile tha compilarl Add features, ralocata, etc. )you will need 36k to do this) 140.00 

UTILITIES 0 E B E · (Does Everything But Eatll This is a must for NorthSier users. You can: COMPACT & 
EXPAND BASIC programs. Compacting removes un·nucessary spaces and remarks. This saves 
memory and makes for programs run faster. Expanding puts tham back again. 

Cross-reference BASIC programs by variables and transfer statements. 
Global substitutions of variable names in BASIC programs. 
Formatted print outs of BASIC programs as well. $40.00 

SPECIFY S I N GLE OR DOUBLE DE NSITY 
ALL O R DERS PREPAID OR C . O . D .  

/UPC�/OrJ 
P.O. Box 1 628 

C hampa ign, IL 61 820 
(21 7) 344-7 596 

I LLI N O I S  RESIDENTS ADD 5 %  SALES TAX 
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FROM THE 
ORIGINATOR 

OF THE 
TRS-80® PROJECT 
PASCAL 
UCSD Pascal, the powerful general p urpose 
language system ,  deve loped for large and 
complex systems is now available for your 
TRS-80. 

The FMG/UCSD Pascal system opens a new 
generation of value for your TRS-80. Package 
includes: 
Operating System 
Screen Editor 
Z80 Macro Assembler 
Library 
Pascal Compiler · 

Utilities and System Reference Book 
(Requires 48K system with 2 drives . )  

Price $1 50.00 
Available without Macro Assembler 
Linker and Library (for Run-Time use only) 

Price $100. 00 
MANUALS: 
UCSD Reference Manual . . . . . . . . . .  $25 .00 
Problem Solving using Pascal . . . . . . $14.95 

(The beginner"s book for UCSO Pascal) 

Programming in Pascal . . . . . . . . . . . . $14.95 
Pascal Primer . . . . . . . . . . . . . . . . . . .  $1 7 .95 

MICROSOFT BASIC  
An extensive implementation of BASIC for the 
TRS-80 Z80 microprocessors. Its features are 
comparable to those of BASI C s  found o n  
minicomputers a n d  large mainframes. Re
quires TRS CP/M Price $1 1 0.00 

TEXTWRITER I I  
Exclusively from F M G 

A text formatting program that prints fi les cre
ated by an editing program. Contracts, per
sonal ized form letters and other documents 
can be printed from a stored l ibrary of stan
dard paragraphs. 

Specially priced s 75.00 
. Regular Price $130 .00 

Manual . . . . . . . . . . . . . . . . . . . . . . . S 25.00 

NEW TRS-80 
COMMUNICATO R  
RS-232 Communication Program allows the 
TRS-80 to transmit or receive programs or 
data fi les. Also makes the TRS-80 into a re
mote terminal . Requires Radio Shack RS-232 
and CP/M Price $25. 00 

NEW Z80 SID 
Symbol ic  Instruction 
Debugger 
Sym bol ic  memory reference with bu i lt- in 
assembler/disassembler.  Uses Z80 mnemon
ics.  
ZBO S ID  Diskette and Manual  Price $150.00 

CP/M O PERATI NG 
SYSTEM 
New 1 .46 Version 
I ncludes RS-232 and 1/0 Byte implementa
tio n ,  Editor Assembler,  Debugger and Utilities 
for 8080 and Z80 system s .  For up to four 
TRS-80 floppy disks. Package includes: 

CP/M System Diskette 5114'' 
C P/M Features and Facilities Manual 
CP/M Editor's Manual 
CP/M Assembler Manual 
CP/M Debugger Manual 
CP/M I nterface Guide Price $150.00 

(Updates for 1 . 4 Version owners . .  S 1 5 .00) 
(Requires 1 6K and one d rive min imum) 
Set  of  5 Manuals . . . . . . . . . . . . . .  S 25.00 

� Call or write for _ 
� Complete Information � i t� 

A Division of Applied Data Corporation 

P . O .  Box 1 6020 (B1 0 ) ,  Fort Worth 
Texas 761 33 • (81 7) 294-251 0 

Your excl usive dea ler  for 
U CS D  PAS CAL and 

TEXTWRITER I I  

F M G for H igh  Leve l Languages - BASI C - FORTRAN - C O B O L  & now PASCAL 
CP/M is a registered trademark of  Digital Research Corp. 

TRS·BO is a registered trademark of Radio Shack 
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7. (309) 786-8187 Our meetings consist of programmable calcula- 8. $6 per year 
8. $6 per year club business, a formal tors, and grievance om-
9. We cater to all brands of presentation, and a rap budsman).  Broadly 1. The Computer Hobbyist 

computers and deal with session. varied membership in- Group of North Texas 

software and hardware . eludes all types of users. 2 .  2405 Briarwood, Car-
1.  Silly-Corn Hills Com- 10.Plans for September 79 rollton TX 76006 

1. St Louis Area Computer puter Club -September 80 member- 5.  Printed Circuit 

Club Inc 2. 2145 W Central Ave, ship year include: public 6 .  Warren Bean 
2. POB 28924, St Louis MO Springfield MO 65802 ombudsman program for 8.  $7 per year 

63132 3 .  Varies . 16 main meetings computer grievance; swit-
3. Thornhill Branch of St a year and section ched network, personal 1 .  Alamo Computer En-

Louis County Library, meetings computing network; a thusiasts 
Fee Fee and Willowyck 5.  ASCII Code (Association computer fair at a local 2 .  5411 Cerro Vista, San 
Roads of Computer Interested mall; ASCII Code to Antonio TX 78233 

4. First Thursday of month Individuals) move from 6 to 12 issues 3. Norris Technical Center, 
at 7 PM 6.  Andrew A Griffin, annually; several pro- Room 208, St Philip's 

5. SLACC Stack Secretary gramming schools; public College, San Antonio TX 
6. Noel Moss 7. (417) 866-2447 (8 to 4 access center; and a 4. Third Friday of the 
7. Days (314) 862-4040 or PM central time) television program (in month 

(314) 367-3189 evenings 8.  Area computer users $12 production ! ) .  5 .  Yes 
8.  $5 per year per year. Computer users 6 .  Dave Fashenpour 
9.  8080 homebrew; modems; outside SW MO and 

and data communications nonuser interested per- Zips 70000-80000 1 .  North American Com-
and networking; 1802 sons $7 per year puter Association 
group; TRS-80 group; 9. All phases of computer 1.  The Tulsa Computer 2.  Suite 811, 1001 Main St ,  
Pet group; and Apple use; relationship to com- Society Lubbock TX 79401 
group. puters in all phases of 2 .  POB 1133, Tulsa OK 3 .  Dallas TX 

10. Club serves as an infor- human life; 7 computer 74101 4 .  Second Friday of each 
mation clearing house. users groups; 9 computer 3.  Tulsa Vocational- month 
Approximately l!J of the applications groups Technical School 3420 S 6. Tom Crites 
members own 6800 (games to medical Memorial Dr 7. (806) 747-4119 
systems; the balance have systems); 4 computer 4. Last Tuesday of the 8.  $200 
other processors, especially related interest groups month at 7:30 PM 9. Independent computer 
8080/Z80 and 650X. (history, public access, 5 .  The 110 Port representatives. Must sell, 

Creative Software Introduces: Programs & Products for the TRS-80 (1 6K level II) 
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Household Finance I & I I  . . . . . . $ 15 .00 
Pari 1 :  lnpuls dala on each household expendi lure:  l isls . adds. upda1es. 
changes or deleles previously inpul i lems. Wriles da1a lo casse 1 1 e  lape. 
Pari I I :  Reads da1a 1ape. Provides monlhly and yearly summaries ol 
financial dar a. s ingle cal egory sum maries. and graphs a spending profi le . 

ALSO: New Programs for the PET: 

PET Word Processor . $75.00 
Complete word processing capabilities including upper/ lower case. 
siring search, s tring change and many ot her features found on com· 
mercia! word processors. Pac kage includes bot h text editor and 
format te r  and requires 16K or 32K PET 

PET Space War II $ 10.00 
Fantastic real - t i me actionl You are in complete cont rol of I he Enler· 
prise as· you fend · orr aliens to search the universe for colonizable 
planets. Requires the Creative Software single joystick for t he PET 

PET Road Race $ 10.00 
Another great machine-language program gives you a choice of t hree 
different t racks as you battle with your opponent to finish t he race. 
Includes oil slicks, automatic lap counters, and an elapsed time cloc k 
showing t ime lo tenths of seconds. 
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NEW! A super JOYSTICK inter/ace for t he TRS-80! 
Three sockel s  allow you l o u se one Fairchild '" or lwo Al ari '" joysl icks 
wi1h no modificalions 1 0  1 he TRS-80. Joysl ick inl erface wi l h 1wo 
programs. separale power supply and insl ruc lions. 

Only 

Joysticks (Faii"child'" or A tori'"). each 

Household Utility I 
(Includes Calendar. Loans and Buy or Rent Programs) 

. . .  $65 .00 
$ 12 . 50 

$ 12 .00 

Household Utility 2 $ 12 .00 
( includes Compound Interes t .  Amortizalion and Car Cosl s Programs) 

Many ot her Creative Software products are available for t  he 
PET and TRS-80. If your local dealer doesn't carry Creative 
Software products or program informat io n ,  write d irec t ly t o  t h e  

address below. When p lac ing an order please note:  

Specify computer  & program(s) .  Add $1 .50 shipping for eac h 
program ordered. $2.50 for joyst ick inte rface. California residents 
add 6"., sales tax. VISA/MASTERCHARGE accepted .  Include 
card number and e x piration da te .  

Creal iue So llware 
P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 



Now! 
For the 
S-100 bus 

8086 Power 
WITH 16-B/T WORD LENGTH 

8086 CPU 
This card brings state-of-the-art performance to the S-1 00 �us. It .ma.¥ be used to .upgrade existing 8-bit

. 
systems by 

swapping the CPUs or 1t may form the foundat1on for a high 
p�rformance 1 6-bit system .  I t  wil l operate with 8-bit, 1 6-bit, or 
m1xed �emory and peripherals. It has a 1 -megabyte 
address1ng range. It can be factory upgraded at nominal cost 
from 4 M hz. to 8 Mhz. when the faster CPU chip is available. 
Price - $895. 

CPU Support Card 
This is a companion to our 8086 CPU. It includes a 2K 

monitor with machine language debugger and disk bootstrap 
loader, serial port with software-selected baud rate, time-of
day clock with battery backup capability, two general purpose 
timers/counters, and a vectored interrupt controller with 7 
interrupts generated on board and 8 accepted from the bus. 
Price - $395. 

8/16 Memory Card 
Through the use of the sXTRQ l ine of the proposed IEEE 

Standard, this memory board wil l  appear to be 8K by 16 bits to 
our 8086 CPU or 1 6K by 8 bits to 8-bit CPUs. It is offered with 
250 nsec. memory chips only and will perform without wait 
states with our 8086 CPU using an 8 M hz. clock. It has 24-bit 
extended addressing. Price - $595. 

Z80!8086 Cross Assembler 
This cross assembler runs under CP/M and its derivatives. 

Its mnemonics are the same as or simi lar to Intel's ASM-86. It 
is available in 5" soft-sectored, 5" North Star, or 8" soft
sectored ( IBM) formats. Price - $250. 

Microsoft BAS/C-86 
Microsoft's BASIC interpreter for the 8086 is essentially 

identical in features to their 5.0 release for the 8080 and is 
ANSI compatible. It is a "stand-alone" version and includes all 
disk and terminal 1/0 drivers. Programs written for any earlier 
version of Microsoft BASIC will run under BASIC-86 with little 
or no modification. Price - $350. 

MCS-86 User's Manual 
By Intel - Feb. ,  1 979, edition. This is the primary hardware 

and software reference manual for the 8086 CPU. Price 
$6.25. (Includes shipping) 

Circle 330 on inqu i ry card. 

(Prototypes shown) 

A VAILABLE NOW! 
STOCK TO TWO WEEKS 

Call for more information 
or the name of 

our nearest dealer 

_A_ eattle Computer Products, Inc. � 1 1 1 4  Industry Drive, Seattle, WA. 981 88 

(206) 575- 1 830 
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program, and service 10.Annual Computer Show, 1 .  Compucolor and Intecolor puter Club meetings. 
business systems. called the "Computer Users Group 

Corral," at the Denver 2. 5250 Van Nuys Blvd, 1 .  Apple Core 
1.  Permian Basin Computer Merchandise Mart Van Nuys CA 91401 2 .  POB 4816, San Francisco 

Group October 27th and 28th . 3.  Same as above. CA 94101 
2 .  c/o Ector School District, 4. First Saturday of each 3. Homestead Savings, 22nd 

POB 3912, Odessa TX 1 .  Southern Nevada Per- month from 12 to 3 PM and Geary St, San Fran-
79760 sonal Computing Society 5. Users Bulletin (quarterly) cisco 

3.  Midland Chapter: Stu- 2. 1405 Lucilee St, Las 6. Stan Pro 4. First Saturday of each 
dent Union Building, Vegas NV 89101 7. (213) 788-8850 10 to 6 month at 10 AM 
Midland College. Odessa 3 .  Society Headquarters, PM weekly 5.  Cider Press 
Chapter: Electronic 1405 Lucilee St 8. $25 per year; foreign add 6 .  Ken Silverman 
Technology Building, 4. Second Saturday of each $8 7. (415) 878-5382 
Room 209, Odessa month at 12 noon 9. Business; games and 8. $15 per year 
College. 5 .  Hard Copy (monthly) graphic programs ex- 9. Apple owners only. 

4. Midland Chapter: 6. Cy Wells, President change; unpublished 
monthly, the second 7. (702) 642-0212 ports; poke positions and 1 .  Pacifica TRS-80 Users 
Tuesday, 7:30 PM. 8.  Corporate: $12 per year; machine data; addition of Group 
Odessa Chapter: mon- family: $18 per year; cor- peripherals to Com- 2. 637 Brussels St, San Fran-
thly, the second Satur- responding: $6 per year; pucolor and Intecolor; cisco CA 94134 
day, 1 PM student: $3 per year and machine updates. 3. Eureka Square Shopping 

5. None 9 .  Both hardware and soft- 10.International in scope. Center 
6. John Rabenaldt ware; exchange of infor- 4 .  Second and Fourth 
7. (915) 697-4607 (after 6 mation and experience; 1 .  Ventura County TRS-80 Thursdays of the month 

PM), (915) 332-9151 Ext and guidance and en- Club 6.  John F Strazzarino 
43 (9 AM to 5 PM) couragement for the 2. 567 W Loop Dr, 

8 .  No dues new hobbyist .  Camarillo CA 93030 1 .  Solano TRS-80 Users 
9.  Selectric interfaces, color 3. Camarillo Public Library, Club 

displays, and MECA 1.  Northern Nevada Com- 3100 Ponderosa Dr, 2 .  550 Marigold Dr, Fair-
tape. puter Club Camarillo field CA 94533 

10.The Permian Basin Com- 2 .  c / o  Mathematics Dept 4. First Tuesday of the 3.  Owens-Illinois, 2500 
puter Group consists of 2 University of Nevada, month at 7 PM Huntington Dr, Fairfield 
chapters. Reno NV 89557 5. Yes CA 

3. University of Nevada 6. Lee Steinmetz 4 .  Third Thursday of  the 
1 .  TRS Users - Permian 4. (TBA) 7. (805) 484-1724 month 

Basin Group 5. Meeting Announcements 8. $10 per year 6 .  Steve Irwin 
2. Rt #4, POB 1455, Odessa 6 .  Professor AI  Brady 9. The group's �Tiain pur- 7. (707) 422-3347 

TX 79763 7. (702) 784-6831 pose is to share informa- 9.  Informal group that gets 
3.  Rm 209, Electronics 8. None tion relating to the prac- together to discuss 

Technology Building, 9. Personal computing and tical applications as well mutual TRS-80 problems 
Odessa College educational computing. as the entertainment and experiences. 

4. Second Saturday of the possibilities of the 
month at 1 PM TRS-80. 1. ABACUS (Apple Bay 

5. None Zips 90000-99999 Area Computer Users 
6. Allan D Emert 1 .  Homebrew Computer Society) 
7. (915) 381-3138 Club 2. Hayward BYTE Shop, 
8.  None 1. San Fernando Valley 2.  POB 626, Mountain View 1122 B St, Hayward CA 
9. Information and software 6502 Users Club CA 94040 94541 

exchange . 2. 3816 Albright Ave, Los 3.  Fairchild Auditorium, 3. Same as above 
Angeles CA 90066 Stanford Medical Center 4. Second Monday of the 

Zips 80000-90000 
3. Computer Components 4. Meeting dates are month 

Inc of Burbank, 3808 W published in the club 5 .  Yes 
Verdugo Rd, Burbank newsletter 6. Ed Avelar, President 

1. Denver Amateur Com- CA 91505 5.  Homebrew Computer 7. (415) 583-2431 
puter Society 4. Second Tuesday of every Club Newsletter 10.Have an active member-

2. 1380 S Santa Fe, Denver month at 8 PM 6. Robert Reiling, President ship of 40, and have 
co 80223 5.  SFV 6502 Users Club 7. (415) 967-6754 developed a club library 

3.  Same Notes 8. Donation requested of 200-plus programs. 
4. Third Wednesday of 6 .  Larry Goga 9. Information exhange on 

every month. General 7. (213) 398-6086 all systems and providing 1 .  RETUG (Redwood Em-
board meeting - first 8 .  None at this time "vectors" to people and pire TRS-80 Users Group) 
Wednesday of every 10.The club is open to all groups with similar in- 2 .  7136 Belita Ave, Rohnert 
month . owners of 6502-based terests. Pk CA 94928 

5.  Interrupt computers including 10.A newsletter copy will be 3. Santa Rosa Computer 
6 .  Carl Grimes KIM, SYM, and AIM. sent upon request, in- Center 
7. (303) 759-8969 PET and APPLE owners elude a self-addressed 4. First Saturday of each 
8. $12 per year membership are also welcome. stamped envelope. month 

fee Formerly known as the Anyone interested in 6. John Revelle 
9. Pascal, 6502, 280/8080, San Fernando Valley computers is invited to 7. (707) 545-2860 

CP/M, and TRS-80. KIM-1 Users Club. attend Homebrew Com- 9. TRS-80s. 
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\Ne Specialize in High Technology 
at Lovv Prices. 

Econoram* boards are generally available in 3 forms: un kit (sockets and bypass 
caps are pre-soldered in place for simple, one-evening assembly), assembled 
and tested, or qual ified under our high-reliabil ity Certified System Com
ponent (CSC) program (200 hour burn-in, immediate replacement in event of 
fai lure withi n  1 year of i nvoice date). 1 year l imited warranty on al l  products. Refer 
to chart below for pricing. 

Name Storage Buss Configurations Notes Unkit Assm esc Econorarn IIA 8K X 8 S-100 2-4K blocks 1 $ 1 49 $ 1 79 $239 Econroarn IV 1 6K X 8 S-100 1 - 16K 1 $269 $329 $429 Econorarn VIIA-16 1 6K X 8 S-100 2-4K, 1 -8K 1 $279 $339 $439 
Econorarn VIIA-24 24K X 8 S-100 2-4K, 2-8K 1 $398 $485 $605 Econorarn IX-16 1 6K X 8 Dig Grp 2-4K, 1 -8K 1 $31 9 $379 n/a Econorarn IX-32 32K X 8 Dig Grp 2-4K, 1-8K, 1-16K 1 $559 $639 n/a Econorarn X 32K X 8 S-100 2-8K, 1·16K 1 $529 $649 $789 Econorarn XI 32K X 8 SBC/BLC 2-8K, 1-16K 1 n/a n/a $ 1 050 Econorarn Xll-16 1 6K X 8 S-100 see notes 1 ,  2 $329 $4 1 9  $5 1 9  Econorarn Xll-24 24K X 8 S-100 see notes 1 ,  2 $429 $539 $649 Econorarn XIII 32K X 8 S-100 see notes 1 ,  3 $559 $699 $849 Econorarn XIV 16K X 8 S-100 see notes 1 ,  4, 5 $289 $349 $449 Econorarn XV-16 16K X 8 H8 1 -16K 1 ,  6 $329 $395 n/a Econorarn XV-32 32K X 8 H8 2-16K 1 ,  6 $599 $729 n/a 

Notes: 
1. Works at 5 MHz with 8085 or at 4 MHz with Z·80. 4. Bank select board - 1 bank addressable on 4K boundaries. 
2. Bank select board - 2 independent banks addressable on 8K boundaries. 5. 24 address lines for extended addressing. 
3. Bank select board - 2 independent banks addressable on 16K boundaries. 6. Bank select option for implementing memory systems greater than 64K. 

* Econoram is a trademark of Bill Godbout Electronics . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• Corning soon: This month,  we're announcing the 
Econoram XIV with extended addressing, two new Econorams (XV-16 and XV-32) for the H8 buss, and our Memory Management 
Board. In  the next few months, we' l l  be introducing . . .  

• 4 MHz Z-80 CPU board 
• 5 MHz 8085 CPU board 
• Triple Parallel + Single Serial board, with 3 ful l  duplex paral lel ports and 

serial port with fu l l  RS-232 handshake 
• 12 and 18 slot motherboards - double sided, shielded, and actively 

terminated 
• And, a rack mount or desk top enclosure, with power supply, to hold all 

this neat stuff 

Just thought you ought to know. 
••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1&K Memory Expansion 
Chip Set $87. 20 (regular 
$ 1 09 ; 2 0 %  off whi le they last) 

This Godbout quality product expands memory in Radio Shack-SO, Apple, 
and Exidy Sorcerer computers. Our chip set features low power, high speed 
(250 ns) parts that work with 4 MHz systems. DIP shunts incl uded. Easy-to· 
follow instructions for Radio Shack·80 modification make conversion simple. 1 
year l imited warranty. 

. . . . . . . . . . ... . . . ..... . . . . . . . . ... . . ... . . . . . . ... . . . . . . . . . . . . . . . . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . .  
-------------------------------------
"INTERFACER" S-100 1/0 Bd 

$189 unkit, $249 assm 
Dual serial port with 2 fu l l  duplex paral lel ports for RS-232 handshake; 

EIA232C l ine drivers and receivers (1488, 1 489) along with current loop (20 rnA) 
and TIL signals on both ports. Onboard crystal-controlled timebase with in-

Econoram II Closeout $129 unkit (3 / $375) , $155 assm 
This is a l imited quantity item. Our brand new Econoram IIA i s  out, but even 

by today's standards the original Econoram II  is an excellent memory. 2 MHz 
operation, low power, configured as two independent 4K blocks, and one of the 
best track records in the industry for reliability and cost-effective operation. 
Easy one-evening assembly, 1 year l imited warranty on all components. 

. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

18 Slot Motherbd Closeout - was $ 1 2 4 ,  now only $109 
Includes on-board active termination, with all  1 8  edge connectors pre

soldered in place for easy assembly. Limited quantity . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Memory Management 
$59 kit, $85 assm , $100 esc 

Now you can add bank select and extended addressing to older S-100 
machines like the IMSAI, Altair, Sol, Polymorphic, etc. Either use this board 
with our new extended addressing boards, or retrofit our high density 
Econorams (the ones with phantom or extra qualifier l ines) for use with the 
Memory Management Board to get more than 64K of memory space for your 
computer. 

•••••••••••••• ••••••••••••••••••••••• 
2708 EROM board 

unkit S85 
4 independently addressable 4K blocks, with selective disable for each 

block. Built to CompuPro/Econoram standards (dipswitch addressing, top 
quality board, sockets wave-soldered in place), and incl udes di pswitch selec
table jump start built right into the board. Includes all su pport chips and 
manual, but does not include EROMs. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
dependently selectable Baud rate generators for each part (up to 1 9.2 KBaud). 

ACTIVE TERMIN A..,.QR This board has hardware LSI UARTs that don't tie up the computer's CPU, .,.. • 
operates with 2 to 5 MHz systems, includes software programmable UART 

k•t $34 50 parameters/interrupt enables/handshaking lines, offers provision for custom I • 
frequency compensation on both receive and transmit sides to accommodate Our much imitated design plugs into any S-100 motherboard to reduce ring-
varying speed/noise situations or unusual cable lengths . . .  and even a l l  this ing, noise, crosstalk, and other buss-related problems. This is  a simple, effec· 
isn't the ful l  story on what this no-excuses board can do for you. live, low cost way to upgrade your machine. 

!�-�---��-�.!.�-������� -!!!.!!!!.!!l�!!!!.!!l-l!!.!!!!l-l!!.!!!!.!!l-11!!! 
SEE COMPUPR01"' AT A STORE NEAR YOU . 

TERMS: Cal res add tax. 
Allow 5% for shipping, excess 
refunded. VISA"'IMastercharge"' 
call our 24 hour order desk at 
(415) 562·0636. COD OK with 
street address for UPS. Prices 
good through cover month of 
magazine. 

C i rc l e  1 50 on i nq u i ry card. 

Many Godbout computer products are available under the Com pu Pro name 
at leading computer stores world-wide. Want to see for yourself exactly what kind of 
quality and effort we put into turning out cost-effective, high performance boards? 
Then see our products in person at a computer store near you. GmeuPro'M from 

Bldg. 725, Oakland Airport, CA 94614 

FREE FLYER: We'll be 
glad to tell you more than the 
space of this ad permits. Just 
send your name and address, 
we'll take care of the rest. If 
you're in a hurry, enclose 41¢ in 
stamps for 1st class delivery. 
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1. 68XX(X) Computer Club 
2. POB 18081, San Jose CA 

95158 
3. University of Santa Clara 
4. Second Tuesday of each 

month 
5. None 
6. Ray Boaz 
7. (408) 269-9522 
8. None 
9. All 68XX(X) microcom

puters and related equip
ment. Latest develop
ments in hardware and 
software for 68XX(X). 
Further the use of 
68XX(X) computers in 
personal applications. 
Mutual aid in hardware 
and software problems. 

10.Meetings are for the in
formal exchange of infor
mation. A software 
library is maintained for 
the common use of all . 

1. Sacramento Microcom
puter Users Group 

2. POB 161513, Sacramento 
CA 95816 

3. SMUD Training 
Facilities, 59th St 

4. Fourth Tuesday of the 
month at 7:30 PM 

5. Push & Pop 

1 .  Aloha Computer Club 
2. POB 4470, Honolulu HI 

96813 
3. Kaimuki Regional Library 

(usually) 
4. Usually the second 

Wednesday of the month 
at 7:30 PM 

5. Debugga (monthly) 
6. Paul Lancaster or Gerry 

Cramm 
7. (808) 235-3880 or (808) 

254-2319, respectively 
8. $6 per year 
9. Anything goes, as long as 

it is microcomputers. 
10.0ur users group meeting 

is followed by a short 
business meeting after 
which is a special presen
tation, then "mapping" 
and "random access. "  

1 .  Apple Portland Program 
Library Exchange 
(A.P.P.L.E. )  

2.  c/o Will Newman II, 
Secretary IT reasurer, 1915 
N E Couch, Portland OR 
97232 

3. Varies 
5. Stems From A . P. P. L. E. 

6. Will Newman II 
7. (503) 233-5711 (days and 

evenings) 
8. $2 application (one time) 

$6 per year membership 
includes subscription (12 
issues a year) 

9. Wide variety of profes
sional and hobby users. 
We trade programs and 
programming techniques 
and hold training classes 
(beginning to advanced) 
with local retailers. 

10.Inquiries must be accom
panied by a self
addressed, stamped 
envelope. 

1. Northwest Computer 
Society 

2. POB 4193, Seattle WA 
98104 

3. Seattle University Library 
Auditorium, Rm 115 

4. First and third Thursdays 
of each month at 7:30 
PM 

5. Northwest Computer 
News 

6. Roy Gillette, President, 
John Aurelius, Secretary 

8. $7 January thru Decem
ber; $10 June thru the 

2nd December 
9. Beginners, business, and 

hobbyists. Special sec
tions: Tacoma chapter, 
TRS-80 group, and Heath 
H-8 group. 

10.First meeting each month 
is formal with a speaker; 
the second meeting is in
formal. 

1. Apple Pugetsound Pro
gram Library Exchange 

2. 8710 Salty Dr NW, 
Olympia WA 98502 

3. Rotates through various 
computer stores in the 
Seattle/Tacoma area 

4. Third Tuesday of every 
month 

5. Call - A . P. P. L . E. 
6. Val Golding 
7. (206) 932-6588 
8. $10 for 1979. 

Newsletters 
Zips 00000- 1 0000 

1 .  Harvard Newsletter on 
Computer Graphics 

2. Harvard University 

6800 SYSTEM SOFTWARE 
U n matched • Field Proven • Doc u mented • I nd ustry Wid e 

SODS TM 

A total ly  interrupt-driven (both disk and other peripherals) disk 
operating system, including type-ahead. Provides device i ndependent, 
byte addressable random files. Supports any mixture of disk drives up 
to 2 .5  B I L L I O N  bytes per drive. Disk fi les can grow dynamically to 
match appl ication needs. Automatic, overlapped read-ahead on 
sequential files and LRU sector buffer pool ing on random-access files 
optimize disk 1/0. System util ities al low operator file manipulation,  
disk i n it ial ization, backup with wi ldcard f i le  selection, and disk 
structure repair facilities to handle the i nfrequent but unavoidable 
disasters that occur in  the real world. Turn-key appl ication systems can 
be easily bui lt ,  coupled with SO B us iness Basic. 242 pages of 
documentation. 

lOB  
A RAM or EPRO M-based assembly language debugger. Provides 
s ing le-step with register display, multiple real-time conditional 
breakpoints, memory dump, mult ip le data d isp lay and entry modes. 
C a n  be  u sed to debug i nterru pt-d r iven  cod e .  39 pages of 
documentation . 

6800 Hardware supported: 
Conrac M odel 480 (AMI  M DC) + I C O M  floppy 
WaveMate + Persci floppy (1771 + D M A) 
Electronics Product Associates + I C O M  floppy 
Motorola EXO Rcisor + EXORdisk I or I I  
SWTP + min i  o r  DMAF floppy (FLEX) 
CMI  6800 + Winchester (1.6M) + Calcomp floppy (1771 + D MA) 
MSI  6800 + F D-8 min i-floppy or 10M cartridge disk 
M izar Labs + double density M icropolis dr ives (1 791 + D M A) 
SSB C h iefta in-min i  or 8-inch floppy 
Computer and Data Machines ( Eng land) 
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BUSI NESS BASIC C O M PILER 
A super fast appl ication oriented BAS I C .  1 0  d ig i t  B C D  for values to  1 00 
mi l l i on  dollars with pennies. Random access to variable size, variable 
content records. Long, mean ingfu l variable names, formatted output, 
I F-TH E N-ELSE with mult ip le statements per line, and error-trapping 
make this BASIC extremely powerfu l .  Compi led code, automatic 
integer optimization, and fast floating point make appl ications written 
in SO Basic run faster than on virtually any other microcomputer, and 
protect the source code of the application. 1 04 pages of documentation. 

E D IT 
A powerful and easy to use text editor with change, delete, insert, and 
remove commands. Automatic display of text or context changes, 
macro faci l ities for complex or repetitive editing.  44 pages of 
documentation. 

ASM 
A lovely 2 pass assembler with conditional assembly, long labels, 
symbol table dump and cross-reference, error cross-reference, 
extensive arithmetic and l isting control . 1 03 pages of documentation. 

Write for a free catalogue or contact the hardware manufacturer. 

All SO software comes with a 1 year warranty. 

INNOVATION IN SOFTWAII( 

'li==i� 'i::t.l 
SOFTWARE DYNAMICS 
21 1 1  W. Crescent, Suite G 
Anahe im,  CA 92804 
(714) 635-4760 

Circle 327 on inqu iry card. 



Laboratory for Computer 
Graphics, 520 Gund Hall, 
Cambridge MA 02138 

6. William Nisen 
8. $125 per year; $45 for 9 

issues 
10.The newsletter monitors 

important commercial, 
technological, and pro
duct developments, as 
well as market, applica
tion and learning oppor
tunities. 

1 .  Sorcerer Users Group 
2. 1395 Main St ,  Waltham 

MA 02154 
3. None as of yet 
5. The Exidy Monitor 
6. Bruce R McGlothlin 
7. (617) 899-4540 
8. $10 per year 
9. The main purposes of the 

group are to make hard
ware and software 
developments known and 
available to the Sorcerer 
user, to supply software 
to the user, and to in
itiate an information ser
vice. 

1. Computers in Psychia
try /Psychology 

PROFESS ION A L  

2 .  26 Trumbull St, New 
Haven CT 06511 

5. Computers in Psychia
try/ Psychology (formerly 
Micro-Psych) 

6. Marc Schwartz MD 
7. (203) 562-9873 
8. $15 per year for member

ship and 6 issues of the 
13-page newsletter 

9. Clinical, research and in
teresting mental health 
uses of computers, office 
management, and ad
ministration. The 
newsletter contains ar
ticles, reviews, ongoing 
bibliography, psychology 
program catalog, training 
opportunities, job open
ings, and news of 
members' activities. Now 
publishing Vol . 2 of 
newsletter. Vol. 1 
available for $12. 

1. Physicians Microcom-
puter Report 

2. POB 6483 
3. Lawrenceville NJ 08648 
6. Dr Gerald M Orosz 
8. $25 per year; $12.50 for 

students 
9. Monthly publication for 

doctors who wish to 
become better informed 
about the computer and 
its application in the field 
of medicine. 

Zips 1 0000-30000 

1 .  Digital Group Indepen
dent Users Group 

2. POB 316, Woodmere NY 
11598 

5. BRIDGE (Bi-directional 
Reflections for the Il
lumination of Digital 
Group Enthusiasts) 

6. Lloyd Kishinsky 
8. $10 for 10 issues of 

newsletter 
9. A newsletter devoted to 

helping digital group 
users over the voids. 

10.Newsletter published 
every 6 weeks. Vol. III 
starting in Fall '79. 
Newsletter includes 
helpful hints from users, 
items for sale, software 
exchange, applications, 
hardware and software 
fixes, Phideck special in
terest group, and articles 
submitted by members. 

Membership is approx
imately 350. 

1 .  BUSS 
2. 325 Pennsylvania Ave 

SE, Washington DC 
20003 

5. Buss: The Independent 
Newsletter of Heath 
Company Computers 

6 .  Charles Floto 
7. (202) 544-0484 
8. $8.50 for 12 issues 
9. Software and hardware 

compatible with com
puters made by the 
Heath Company. 

10.Sample issue availabe 
upon request mentioning 
BYTE. 

1. ARESCO 
2. POB 1142, Columbia MD 

21044 
5. Four newsletters: The 

Paper, VIPER, RAIN
BOW, and The Source. 

6. Rick Simpson or Terry 
Laudereau 

7. (301) 730-5186 
8.  $15 for 10 issues 
9. The Paper - for owners 

of the Commodore PET. 
The VIPER - for owners 

I NCOME TAX PROGRAMS 
FOR TRS- 80 TM 

Acco u ntants,  l awyers,  tax consu l tants nat i o nw i de,  p re p ared ove r 30,000 1 978 
Fede ra l  tax ret u rn s  u s i n g  o u r  system .  

D i s p l ays a n d  f i l l s  i n  Form 1 040 and re l ated sc hed u l e s  o n  t h e  sc ree n ,  t h e n  
pr i nts out  t h e  com p l eted forms automat ica l ly .  

Change yo u r  m i nd ?  M ake an e rror? Correct a s i n g l e  e n t ry and you h ave a b rand 
new form w i t h  al l  re-com putat i o n s  made automat i ca l ly .  

N o  tax syste m ,  ru n n i n g on any comp uter anyw here,  h as al l t h e  featu res of our  
p rofes s i o nal  syste m ,  and yet-

Our base program,  which does 1 040 and Schedule A costs only $1 89.95 

And ! You can ad d s c h ed u l es for o n ly $37.95 eac h ,  c u st o m i z i n g  y o u r  system 
to you r  req u i re m e n t s .  

CONTRACT SERVICES ASSOCIATES 
706 SOUT H E U C L I D  

TELEP H O N E  (71 4) 635·4055 
FREE CA TA LOG A ND BROCHURE TO PROFESSIONA LS :z: 

Circle 82 on inqui ry card. 

A N A H E I M ,  CA 92802 

• 
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The Comprint912 printer. 
No one else can J11atch 
otJr speed,oorprint 
qualii)!oorquiet : = ·' ·'· :' �;'�;'�" " , �,;,.. , 

t
. : . � . .  r .. - hr.;- �:;_;� ;:�:.�:������� �����:�� , � � : .��. ::7 : :: : 1  opera ton, or 011r i� �=,�;:����� ��� : ;��;:��������������: � : = : :: �� �: : ·� ; : � 

reliability. Not ior 
$660 theycan't. 

Our Comprint 912 is 
the best printer for 
the money. 
Period.  Any 
printer 
that can 
match our 
pnce 
can't 
even begin 
to match our 
performance .  
And any printer 
that boasts perfor
mance like ours doesn't 
even come close to our 
price .  No matter what 
your application; com
puter reports1 listings1 
CRT hard cop)'i message 

CRT hardcopy is an excellent 
application for the Comprint 912. 
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receiving/ scientific/ 
_...... industrial data 4 logging/ or any

.� thing you can 

� �� think ot the 
Comprint 912 
is the perfor
mance leader in 
printers under 
$1000. 

First consider 
our perfor
mance. 

The Comprint 912 prints nearly 3 
lines every second. 

Speed. 
At 225 

characters 
per second 
(170 LPM) 
the Com
print 912 
is up to 4 

times faster 
than impact 

printers costing hun
dreds of dollars more. 
With our printer you 
don't waste time and 
money waiting for your 
print-out. 

Print Quality. 
Our 9x12 matrix pro

vides sharp 1 crisp 
characters . Compare 
that with our competi
tion. Their very best is a 
9x7 matrix/ which 
means no lower case 
descenders and 
cramped letters . With 
the Comprint 912 you 
don't have to put up 
with the irritation of 
fuzz.Yi hard to read 
computer printing. This 



x c e p t  i o n a  1 p r i nt qu a 1 i t y i n  offer � 6 mo�th warran-

1 y b �  t h e  Co mp r i n t 9 1 2  i n  7 ty. tWice the Industry 
n 1 e s s  re 1 i a b i 1 i t y , 6 mo n t h  standard. The key to all 
r a l l e l  I / 0  a n d  8 l /2 " w i d e  this superior peifor-

. b e e n  s h i p p e d  t o  h a p p y cu s t a mance is our special 
The superior print quality provided 
by the Comprint 912 is obvious in this 
actual size sample. 

means increased prod
uctivity. And because 
the Comprint 912 makes 
better originals, our 
originals make better 
Xeroxes .  

Quiet Operation. 
Most computer 

printers are irritat
ingly noisy. They can 
disrupt concentration 
and reduce the effi
ciency of anyone work
ing near them. They're 
noisy because they're 

The Com print 912 is quiet because it's 
electronic not mechanical. 

impact.  The Comprint 
912 has no mechanical 
print head banging on 
the paper. It's elec
tronic . lt's quiet .  

Reliability. 
Since the Comprint 

912 prints electronically. 
rather than mechani
cally like ordinary im
pact printers, we have 
fewer moving parts and 
less vibration. The 
Comprint 912 has fewer 
things to go wrong and 
less wear. That's why we 

Circle 52 on inqu i ry card. 

Fewer moving parts in the Com print 
912 mean greater reliability. 

paper. This aluminized 
" silver paper" works just 
like ordinary paper. It 
won't fade or discolor 

and actually costs less 
than plain paper and 
one time ribbons . For 
the vast majority of 
printing applications 

it's just plain better 
than plain paper. Espe
cially when you con
sider the hidden costs 
of plain paper printers 
due to their inferior per
formance compared to 
the Comprint 912 . And 
on those rare occasions 
when you really do 

need a plain bond 
paper copy. just run 
your Comprint 912 
printout through your 
plain bond copy ma
chine and you've got it . 
Even though our paper 
is special, it 's available 
everywhere; from your . 
dealer or distributor, or 
from us.  
Now consider our 
price .  

The Comprint 91.2. 
$660 with parallel 

interlace, $699 with 
serial interface .  
We could talk about 

our other advantages, 
like our SO-character 
lines on 8-1/2 " wide pa
per, or our compact, 
light-weight size, and 
the fact that the Com
print 912 has no ribbons 
to mess with, no chemi
cals, nothing to add but 
paper. 

But you have to see 
for yourself. Before you 
buy any printer, insist 
on seeing the Comprint 
9121 the perlormance 
leader1 at your local 
computer store or in
dustrial distributor. Or 
contact us for a de
s criptive brochure, a 
sample print-out, and 
applications literature. 

The perlormance leader. 

Computer Printers International, Inc. 
340 E. Middlefield Rd. 

Mountain View, California 94043 
415 969-6161 
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of the RCA VIP. Rain-
bow - for owners of the 
APPLE II. The Source -
for owners of the Exidy 
Sorcerer. 

10.A subscription is for all 
10 issues of one volume. 
Back issues are sent 
automatically. 

1 .  Microcomputer Investors 
Association 

2. 902 Anderson Dr, 
Fredericksburg VA 22401 

3. As called 
4. As called 
5 .  The Microcomputer In-

vestor 
6. J Williams 
7. (703) 371-5474 
8. $30 per year 
9. An association of persons 

who utilize microcom-
puters to assist in making 
and managing invest-
ments. 

10.Each participating mem-
ber is required to publish 
one article per year in 
The Microcomputer In-
vestor. 

1. TRS-80 Users Group 
2. 7554 Southgate Rd, 

S100 FULLY ASSEMBLED MOTHERBOARDS
FULLY SOCKETED. INDUSTRIAL GRADE 

• 8 SLOT ASSEMBLED S1 49.0D 
• 19 SLOT ASSEMBLED $1 99.00 

64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO, VECTOR GRAPHICS, 
SOL, AND OTHER 8080 OR Z·80 BASED S100 
SYSTEMS • 4MHZ Z-80 WITH NO WAIT STATES. 
* SELECTABLE AND OESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES. 
* LOW POWER-8 WATTS MAXIMUM. 
• 200NSEC 4116 RAMS. 
* FULL DOCUMENTATION. 
* ASSEMBLED AND TESTED BOARDS ARE 

G U A R A N TEED F O R  ONE YEAR A N D  
PURCHASE PRICE IS FULLY REFUNDABLE I F  
BOARD IS RETURNED UNDAMAGED WITHIN 
1 4  DAYS. 

ASSEMBLED I 
TESTED KIT 

64KRAM . . . . . . . . . . . . . . . . .  1595.00 1565.00 
48KRAM . . . . . . . . . . . . . . . .  1529.00 1499.00 
32K RAM . . . . . . . . . . . . . . . .  1459.00 $429.00 
16K RAM . . . . . . . . . . . . . . . .  13B9.DO $359.00 
WITHOUT RAM GHIPS . . . . . . 1319.00 S2B9.00 

Fayetteville NC 28304 (input/output) devices 
5.  TRS-80 Users Group such as 24 by 80 video 

Newsletter display, digital cassette 
6. Mr Robert G Lloyd and floppy disk. Also, 
7. (919) 867-5822 system support software 
8. $15 per year published. 
9. To exchange programs 10.Complimentary issue 

with the members of the sent for a self-addressed 
group at no cost. stamped envelope. 

10.We are an international 

1 .  
2 .  

5.  
6 .  
7 .  
8 .  
9. 

group with over 1500 
members from more than 
20 countries. 

TIPS Newsletter 
101 Brookbend Cr, 
Mauldin SC 29662 
TIPS Newsletter 
Fred Holmes 
(803) 288-5664 
$3 for 4 issues 
Support all micropro-
cessor products produced 
by National Semiconduc-
tor from a hobbyist point 
of view, plus related 
semiconductor products 
from other companies. 
Microprocessors sup-
ported include IMP-16, 
SC/MP and INS 8070. 
Co)Tiplete construction 
plans for microprocessor 
systems including I/0 

VISTA V-200 MINI-FLOPPY SYSTEM 

* S100 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
S695.DD 

* EXTRA DRIVE, CASE & POWER SUPPLY 
$395.00 

1 6K X 1 DYNAMIC RAM 

THE MK4116-3 IS A 16.384 BIT HIGH SPEED 
NMOS, DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK, TEXAS INSTRUMENTS, OR 
MOTOROLA 4116-3. 
* 200 NSEC ACCESS TIME, 375 NSEC CYCLE 

TIME. 
* 16 PIN TTL COMPATIBLE. 
* BURNED IN AND FULLY TESTED. 
* PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR. 
I 

Zips 30000-80000 

1 .  6502 User Notes 
2. POB 33093, N Royalton 

OH 44133 
5.  Yes 
6. Eric C Rehnke, Publisher 
7. (216) 237-0755 
8. $13 for Volume 3 in N 

America, $19 for Volume 
3 elsewhere. 

9. The newsletter supports 
KIM, SYM, AIM, and 
OS! 6502-based 
machines. We have 
special sections dealing 
with BASIC, Forth, 
FOCAL, Tiny BASIC, 
KIMSI, interface, music, 
etc . 

1 .  The International In-
stitute for Robotics 

MOTOROLA DYNAMIC MEMORY CDNTRDLLER-
MC348DL 

MEMORY CONTROLLER DESIGNED TO SIMPLIFY 
CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 
* GENERATES RAS/CAS AND REFRESH TIMING 

SIGNALS FOR 16K TO 64K BYTE MEMORIES. 
* GENERATES MEMORY READ/WRITE TIMING. 
* DIRECT INTERFACE WITH MOTOROLA OR 

INTEL 3242A ADDRESS MUX AND REFRESH 
COUNTER. 

* PART GUARANTEED. 
$1 3.95 EACH 

* WI SOLID FRONT PANEL $239.00 
* WI CUTOUTS FOR 2 MINI-FLOPPIES S239.DD 
* 30 AMP POWER SUPPLY S 1 1 9 0D 

BETA COMPUTER DEVICES CALIF RESIDENTS PLEASE ADO 6% SALES TAX 

P.O. BOX 3465 MASTERCHARGE & VISA ACCEPTED PLEASE 

ORANGE, CALIFORNIA 92665 ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 

(714) 633-7280 PHONE ORDERS WELCOME 

Z-BO CPU • Z-8D CPU • Z-80 CPU • Z-8D CPU 

• 2M HZ OR 4MHZ SWITCH SELECTABLE 
* 2 SERIAL PORTS 
* 2 PARALLEL PORTS 
* SELECTABLE BAUD RATES 1 50-9600 
* POWER ON JUMP TO ON BOARD 2708 OR 

2716 EPROM (BOARD DELIVERED WITHOUT 
EPROM 

$325.00 
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2. POB 615, Pelahatchie MS 
39145 

5.  Robotics Newsletter 
7. (601) 854-5339 
8.  $8 for 12 issues 
10. The newsletter solicits ar-

tides on all facets of 
robotics; we pay $15 to 
$50 per page for accepted 
articles. The Institute also 
offers free parts to 
hobbyists for articles; this 
is in addition to the pay-
ment above. The Institute 
also makes available a 
basic and an advanced 
course in robotics .. 

1 .  SR-52 Users Club (Inter-
national) 

2. 9459 Taylorsville Rd, 
Dayton OH 45424 

3 .  No meetings 
5.  52-NOTES 
6.  Richard C Vanderburgh 
7. (513) 233-3698 
8. $1 per issue of 52-NOTES 

($1 .67 abroad, excluding 
Canada and Mexico). 

10.Back issues are available 
at the same rates, begin-
ning June 1976, monthly 
through February 1979. 
Texas Instruments-58/ 59 

KIM/SYM/AIM-65-32K EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOAROTR ANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
S Y M / A I M -65 AND O T H E R  6502 B A S E D  
MICROCOMPUTERS. 
* PLUG COMPATIBLE WITH KIM/SYM/ AIM-65. 

MAY BE CONNECTED TO PET USING ADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR. 

• USES •SV ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

* BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

* BUS BUFFERED WITH 1 LS TTL LOAD. 
* 200NSEC 4 1 16 RAMS. 
• FULL DOCUMENTATION 
• ASSEMBLED AND TESTED BOARDS ARE 

G U ARANTEED F O R  ONE Y E A R .  A N D  
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 

TESTED KIT 

WITH 32K RAM . . . . . . . . . . . . .  $495.00 $45!1.00 
WITH 16K RAM . . . . . . . . . . . . .  1425.00 1389.00 
WITHOUT RAM CHIPS . . . . . . .  1355.00 1319.00 
HARD TO GET PARTS ONLY (NO RAMS) . . . . . . $180.00 BARE BOARD AND MANUAL . . .. $65.00 

TRS-80 16K MEMORY EXPANSION KIT 
THIS KIT PROVIDES THE IC'S TO EXPAND THE 
TRS-BO MAI NFRAME FROM 4K BYTES TO 16K 
BYTES OR MAY BE USED IN THE EXPANSION 
CHASSIS. THE KIT INCLUDES: 
• 8 MSK 4 1 1 6-4 16K X 1, 200 NSEC RAMS. 
* 1 DIP PROGRAMMING SWITCH. 
* 1 SETOFEASYTOFOLLOWINSTRUCTIONS 

THAT ONLY REQUIRES A SCREWDRIVER TO 
S U C C E S S F U L L Y  C O M P L ET E  T H E  
INSTALLATION. 

SBO.OO PER KIT 



GO FROM THIS . . .  �@FORmS 
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STOCK CONTINUOUS 
BUSINESS FORMS 

TO THIS! just Program and Go! 
You can p roduce co m m e rcial  qual ity output i n  a few short  m i n u tes w i t h  o u r  

"off-the-sh e l f" b l a n k  head i ng forms.  

S imply p rogram you r  com pany i nformation and r u n .  

Software dependent format al lows fo r easy mod i fication o f  i n fo r m at i o n . 

M u l t i p l e  com pany o r  m u l t i p l e  divis ion output i s  eas i l y  acco m p l i sh ed on a s i ngle 

p r i n ter without changing forms.  

Exce l l e n t  for systems h o u ses and software dealers.  

F u l l  s ize 8 112. x 1 1 for mat provides l arge work s pace and i s  com pati b l e  with 

letter s ize fi les .  

W i ndow posit ion for standard commercial  n u m be r  1 0  e n ve l o pes. 

Hal f- i nch g rey bars for easy readab i l i ty.  

lc=:=) : INVOICE 
' � 

-=...}... 
I!: -= 

INVOICE 3 PART #1013 
-

i 

STATEMENT 

STATEMENT 3 PART #1023 

. 

· ' 

PURCHASE ORDER 3 PART #1033 

ORDERING INFORMATION 

Packed 1 ,000 to a carton Shi pping weight 35 pounds per 1 ,000 
F . O . B .  Valencia, CA 

U n i t s  may be purchased in any combination of 1 ,000's 
Suggested list price: $79 .00 per 1 ,000 

Minimum order to q u al ify for dealer d i scount: 5 , 000 (may be assorted). 

TERMS 

In itial order C . O . D .  

CGJ@FORIDS 
BOX 55247 . VALENCIA,  CA 9 1  J55 
© Copywright 1 979 Circle 151  on inquiry card. 



coverage began June Granger IN 46530 Users Society) Group 
1977. 3 .  Mail only 2. POB 132, Knob Noster 2. 104 N St Mary, Dallas 

5.  No MO 65336 TX 75214 
1. The Target-an Aim 65 6. Joe Torzewski 3 .  None 3 .  None, a national group 

Newsletter 7. (219) 272-4670 4. None for -exchange of informa-
2. RR#2, Spencerville OH 8. None 5.  SCAMPUS Newsletter tion. 

45887 9. Support of Apple 6. Tom Bohon, Coordinator 4. Newsletter, 4 times a 
5.  The Target-an A im 65 computer. 7. (816) 563-2650 year. 

Newsletter 10.Send self-addressed 8.  $2 per year plus large, 5. TCUG NOTES about 4 
6. Donald Clem stamped envelope, self-addressed stamped times a year 
7. (419) 647-6576 please. envelopes for newsletter 6. Mike Firth 
8.  $5 in US and Canada, mailings 7. (214) 827-7734 days or 

$12 elsewhere 1. Mid-Michigan Computer 9. Composed of members evenings . 
9. The newsletter is for pre- Club who are interested in or 8 .  $4 to  cover costs of  4 

sent and future Rockwell 2. 9274 Marinus Dr, Fenton actually building systems issues of the newsletter 
Aim 65 users. The Aim is MI 48430 based on the National (about a year). 
built around the 6502 3 .  No scheduled meetings Semiconductor SC/MP-II 9. The uses of computers in 
microprocessor, so the in- 5.  None processor. live drama (theater) 
formation is useful for all 6 .  Tony Preston 10.AII members have access operations such as light 
6502s. The newsletter 7. (313) 629-0363 to a growing library of control, administration, 
contains software and 8.  None both articles and pro- design, and sales. 
hardware usable with the 9. Games, artificial intelli- grams for cost of 
Aim. gence, and operating reproduction and 

Zips 80000-90000 10.The newsletter is pub- systems. postage. The newsletter is 
lished bimonthly. Six approximately monthly. 
issues a year per 1. The Target Current newsletter is 1 .  COSMAC Users Group . 
subscription. Past issues 2. Custom - Tronics, POB available to interested (CUG) 
have contained articles 4310, Flint MI 48504 parties for large, self- 2. POB 7162, Los Angeles 
on the printer, the 8.  $15 per year addressed stamped CA 90022 
display, power supplies, 10. Bimonthly newsletter for envelope . Group is trying 3 .  Local chapters may be 
product reviews, as well owners or prospective to design a project com- formed in the future 
as other information. owners of Aim 65 sys- puter for interested 5.  The 1802 Peripheral 

terns. members to build. 6 .  Patrick Kelly, Director 
1. Apple Library 7. Inquiries to above ad-
2. 51625 Chestnut Rd, 1. SCAMPUS (SC/MP 1. Theater Computer Users dress; please include self-

CGS-808 INTE LLIGENT COLO R GRAPHICS 
- •. -Wi-W.i.:lo''-

The CGS-808 is an intel l igent color graphics 
board for the S- 1 00 bus. With its own on-board 
microprocessor, the CGS-808 can plot points, 
draw l i nes and circles, generate upper/lower 
case cha racters, as well as custom character 
sets - a l l  in  color. 

Not only is the CGS-808 simple to use, j ust 
plug it in and run - it requi res no memory 
space and l ittle software overhead. It has its 
own para l lel  1/0 port to interface di rectly with 
keyboards, j oysticks, l i ght pens or di giti zers. 
Call or  write for a free brochure. 

BIOTECH ELECTRONICS 
P.O. Box 485, Ben Lomond, CA 95005 
( 408) 338-2686 
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Features: 
• Motoro la MC6847 video display generator. 
• On- board 8085 microprocessor. 
• Eight colors - g reen , yellow, blue,  red, 

buff, cyan,  magenta, orange. 
• 1 1  progammable modes. 
• 1 al phanumeric mode with 32 x 1 6  charac

ters and inverse video. 
• 2 semi graphic modes with 8 colors in 64 x 

32 and 64 x 48. 
• 8 ful l  graphic modes with 2 sets of 4 colors 

ranging from 64 x 64 to 1 28 x 1 92 ,  and 2 
sets of 1 color in 256 x 1 92.  

• 1/0 mapped for true S- 1 00 compatibi l ity. 

CGS-808B (Bare " kit") . . . . . . . . . . . . .  $ 99.00 
( incl udes PC board, documentat ion, 
MC6847, MC 1 372, 8085 and 2708 with 
graph ic driver subroutines) 

CGS-808A (Assembled & Tested) . . . .  $ 385.00 
Firmware Pack II . . . . . . . . . . . . . . . . .  $ 99.00 

Phone Orders Welcome - Visa/Mastercharge 
Add $3.00 for Shipping and Handl i n g .  
California Residents A d d  6 %  Sales Tax. 

Circle 3 1  on inqu i ry card. 
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T.D.Q. TAPE DATA QUERY 
: PET -8 K TRS-80-LEVEL II 
� *FILE MANAGEMENT SYSTEM 

;: -UTILIZES DUAL AUDIO CASSEITE RECORDERS �: *INTERACTIVE QUERY LANGUAGE 
-ENGLISH-LIKE COMMANDS 

= -POWERFUL I NFO RETRIEVAL CAPABILITY 
§ *COMPUTERIZED BUSINESS & PERSONAL RECORDS 

-CUSTOMIZE YOUR OWN FILE STRUCTURES 
-CREATE & MAINTAIN DATA FILES 
-NO PROGRAMMING EXPERIENCE REQUIRED 

*IMPLEMENTED IN BASIC 
T.D.Q. CASSETTE WITH MANUAL & REF. CARD $50.00 

THE FOLLOWING PRE-DEFINED T.D.Q. FILE STRUCTURES 
ARE AVAILABLE TO SOLVE YOUR DATA PROCESSING NEEDS: 

INVENTORY CONTROL $35.00 
ACCOUNTS RECEIVABLE $35.00 

§ ACCOUNTS PAYABLE $35.00 
: ORDER PROCESSING $35.00 
§ CUSTOMER DIRECTORY $25 .00 

EACH WITH CASSEITE AND MANUAL 

SEND SELF-ADDRESSED STAMPED ENVELOPE FOR 

COMPLETE SOFTWARE CA TALOGUE. 
SEND CHECK OR MONEY-ORDER TO: 

H. GELLER COMPUTER SYSTEMS 
DEPT. B, P.O. BOX 350 
NEW YORK, NY 1 0040 

(NEW YORK RESIDENTS ADD A PPLICABLE SALES TAX) 

;8111111111111111111111111111 II 11111111111111111111111111111111111 1111111111111111111 II 111111111 II II II II II I; 

TRS-80 d isk software 
DISKETIE DATA BASE IDM-111 32K $49 
You can use i t  to maintain a data base & produce reports without any 
programming. Define f i le parameters & report formats on-line. Features key 
random access, multi-keys, sort, select, field arith, audit log. Almost use up 
all 32K. 

ACCOUNT manage c l ient accounts & account receivable. Automatic b i l l  in[ & 
transaction recording. Print invoices and reports. 32K req. $59. 

WORD PROCESSOR 16K $39 
Our WORD-Il l is the first word processor specifically desi9ned for TRS-80 
that uses disk storage for text. Written in BASIC. No spec1al hardware and 
text limit. Use for letters, manuals & reports. 

MAILING LIST 16K $35 
It lets JOU maintain data base and produce reports & labels sorted in any 
field. Random access. 2-d igit selectiOn code used. 

INVENTORY 16K $39 
While others use inefficient sequential file, we use 9-d igit alphanumeric key 
for fast on-line random access. Record has key, description, level, safety 
level, order amt., unit cost & price, annual usage, location and vendor code. 
Reports give order info, performance summary, etc. 

KEY RANDOM-ACCESS UTIL 1 6K $19  
lets you access a record b y  specifying a key. Features hashing, blocking, 
buffering technique, auto 170 error retry, etc. 

MICRO ARCH ITECT 
96 Dothan St. 

Arl i ngton, MA 02174 

Circle 214 on inqu i ry card. 

Circle 359 on inquiry card. 

'T I N Y' PASCA L 
tor T R S-80® 

& N O RT H  STA R® 
Now you too can have Pasc a l !  The C hu ng/Yuen 'T i ny' Pascal has 
been spec i a l l y  des igned for T RS-80 & North Star owners. The fu l l  
power & elegance of  ' T i ny' Pasca l  is  a t  your  command.  Programs 
wr i tten in 'Ti ny' Pascal  run a t  least 4 t imes faster than the same 
program in BAS I C !  ' T i ny' Pascal  is  a l so a great way to learn 
Pasca l Progra m m i ng, & fun too. 

The m i n imum system requ i rements a re: Level l I ,  1 6K for T RS-80, 
(no d isk  req u i red) & 24K for North Star ( specify density). 

SOURCE TOO! 
But most i m portant, you a l so get source to 'T iny' Pascal written 
in  Pascal with eac h purchase!  You can even compile the com
pi ler!  ( Requ ires 36K for North Star systems, & 32K, Level I I  for 
TR S-80). You can customize your own version, or just use i t  the 
way i t  i s .  

'T iny' Pascal i s  a su bset of Standard Pascal  & i nc ludes: 

RECURSIVE PROCEDURE/FUNCTION, I F-TH EN-ELSE, 
RE PEAT/UNTIL, 'PEEK & POKE', W H I LE, CASE, & MOREl 

(P lus  full graphics for TRS-80 as  wel l )  

A lso you can save & l oad programs.  

You get a l l  th i s  & more, p lus  a user's  manual  for $40.00. 

available from: 

/UPC�/Orf 
P.O. Box 1 628 

C hampaign, I L  61 820 
(21 7) 344-7596 

All orders pre-pa id, I llinois residents add 5% sales tax 

..... TR����;:·;�;;:·�fi���:�;� ......... l 
� 

CP/M Operating System (w/Ed itor, Assemb l e r, �g 
Debugger, Ut i l ities & 6 manua l  set) . . . . . . . $1 50 I 

CBASI C2 Compi ler  (w/manua l )  . . . . . . . . . . . . $ 95 1 
D ESPO O L  Print Spooler (w/manua l )  . . . . . . . . .  $ 75 
*Osborne & Assoc.  PAY R O L L  W/COST 

ACCT N G  . . . . . . . . . . . . . . . . . . . . . . . .  $250 I *Osborne & Assoc. A C CTS. R E C E I V A B L E  & · 

AC CTS. PAYA B L E  . . . . . . . . . . . . . . . . .  $250 
*Osbo rne & Assoc. G EN E R A L  L E D G E R  . . . . . .  $250 

* =CBAS I C2 sou rce programs; add $ 1 5  (each ) for  
appl icable 0 & A boo k . � �!g 

APH - Se l f-adm in iste red Automated Patient 
H isto ry . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 75 

DOWN LOAD - TR-80 (or  other) 
CP/M to CP/M . . . . . . . . . . . . . . . . . . . . . .  $ 95 
data/program (sou rce o r  object) transfer over 
RS232 l i n k  

Send 30<£ SASE for add' l .  Software ava i l .  ( i ncl ud ing 
CP/M Users Group software) and F R E E "CP/M Primer ."  

CA res idents add  6% tax . Visa, M/C,M/O ,Check O K. 

������l!.-�lS� ( 7 1 4) 848-1 922 �l! 
� 
lS 

8041 NEWMAN A V E N U E  • S U I T E  208 • HUNTI NGTON BEACH. CALIFORNIA 92647 
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addressed stamped envel- 3 .  None 8. Bulletin free, TRS-80 compatible hardware .  
ope. 5. Poly 88/Poly 8813 Users Computing 2 for $15 Send $2 for a sample 

8. Membership is free; Group Newsletter 9. TRS-80 uses. issue of the newsletter. 
subscription to newsletter 6 .  Pat o r  Roger Lewis 
is $5 for 12 issues 7. (213) 477-8478 after noon 1. PROTEUS, The Pro- 1 .  Cromemco User Systems 
(minimum 8 pages, each) .  8 .  $5 US and $15 foreign for cessor Technology Users and Software Pool 
All subscriptions must 12 issues Society (CUssP) 
start with Volume #1, 9. Software exchange or 2. 1690 Woodside Rd, Suite 2 .  POB 784, Palo Alto CA 
Issue #1. hardware tips. 219, Redwood City CA 94302 

9 .  The CUG is  a user's 10.$2 .50 for programs 94061 4. Locally arranged 
group for all 1802-based without trade. $2 for 3.  Various chapters 5.  CUssP Newsletter 
microcomputers, in- cassette . $3 for disks. throughout USA and 6. David Dameron 
eluding Basic ELF, ELF-II, Canada 7. (415) 321-5998 
Super-ELF, UC-1800, 1 .  Business Computing Press 5. PROTEUS/News 8 .  $10 for 3 issues; $12 out-
DSD-1802, VIP, home- 2. POB 55056, Valencia CA (bimonthly, equivalent to side USA, Canada and 
brews, etc. 91355 48 pages per issue) Mexico 

10.The CUG is a nonprofit, 5. Business Computing 6. Stan Sokolow 9. Users of Cromemco com-
national syndicate of Newsletter 7. (415) 368-3331 puters and boards. 
1802-based computer 6 .  Alan Bartholomew, 8.  $12 in USA, $15 in 10. The purpose of CUssP is 
owners and users. Our Publisher, Greg Scott, Canada or Mexico, $20 the exchange among users 
members provide copies Editor elsewhere (US funds of operating notes, hard-
of their own software 7. (805) 255-8543 or (213) only, please) ware and software mod-
and hardware to other 881-8076 respectively 9. A balance between hob- ifications, user written 
CUG members, charging 8.  Newsletter - available byist and commercial in- software, evaluations, 
only for actual copying free at computer stores. terests: tutorial articles, and Cromemco 
and postage costs. Each hardware reviews, soft- announcements. 
member receives a detail- 1 .  Computer Information ware reviews, news, 
ed listing in our newslet- Exchange group discounts, program 1 .  LISP Users Newsletter 
ter, which publishes both 2. POB 158, San Luis Rey library, tape recorded lee- 2 .  18215 Bayview Dr, Los 
software and hardware CA 92068 tures, and communica- Gatos CA 95030 
articles and reviews. 3 .  None tion among members. 6. John R Allen 

5 .  TRS-80 Bulletin, TRS-80 10.Formerly known as 9. This newsletter is design-
1 .  Poly 88 Users Group Computing Solus, we are now open ed to spread information 
2. 1477 Barrington #17, Los 6 .  Bill McLaughlin, Editor to anyone owning a Sol, about applications, im-

Angeles CA 90025 7. (714) 757-4849 CUTS, or Helios, or any plementation and general 

ANALOG FU NCTIO NS 
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. . .  in touch with real ity 

Dealer Inquiries Invited 

'a d ivis ion of j . r . conwell corporation 

Circ le 203 on inqu iry card. 
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CY-480· 
UPCTM: . 
THE WORLD'S 
ONLY SINGLE CHIP 
LSI UNIVERSAL PRINTER 
CONTROLLER! ONLY $35.00 
The CY-480 UPC'" . • •  providing the kind of service and special features 
others don't! 

And that means for oil-the-she� low prices, the CY-480 provides great flexibility and 
easy interfacing. Cybernetic Micro Systems' amazing CY-480 will control and 
interface standard 5" x 7" dot matrix printers (including those from Victor. LAC, 
Practical Automation and Amperex) with speeds up to 200 CPS! Operating from a 
single + 5V power supply, the flexible CY-480 will interface easily w1th any 
microcomputer or minicomputer system through standard 8-bit ports. The CY-480 
accepts either serial (RS232C) or parallel ASCII input from the. host system's data 
channel. 
The CY-480 replaces bulky, expensive, dedlcate'd controllers. 

This small, single LSI package offers a 5 x 7 dot matrix character generator, full 
upper and lower case ASCII 96-character font, and a 48-character (expandable by 
daisy-chaining) internal line buffer storage. Standard features include a 10, 12 or 16 
characters/inch variable character density command, and horizontal and vertical 
independently expanded print command. The CY-480 provides graphics capability 
and includes a '11ip·print" operating mode for 180• viewing, and ready lines provide 
full asynchronous cpmmunicatlons with handshaking. · 

Stock delivery • . •  only $35.00 a single unit . . .  send for YOURS today I 
CYBERNETIC MICRO SYSTEMS 
2378-B Walsh Ave., Santa Clara, CA 95050 VISA and 
Phone (408) 249-9255. MASTER CHARGE accepted. 

L------------ - - - -------- ------------� 

FREE Catalog 
New 4-way rel ief from problems with 
minicomputer suppl ies and accessories. 

1 .  One-stop shopping. 
I nmac (formerly known as 

Min icomputer Accessories 
Corporation) has a catalog 
of over 1 000 products. Every
thing from racks and l ine
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- I puler or word processing 
system up and running. 

2. Hassle-free ordering. 
l nmac lets you order by . 

mail or phone. So keep our new 
. .  --·�·-·�--

Fall '79 catalog close. li makes those once-tough tasks 
like ordering magnetic media easy, fast and foolproof. 

3. Fast shipment of just the quantity you need. 
l nmac ships your order within 36 hours from centers in 

Cal iforn ia and New Jersey. In a bind? Call us for many 
special services that insure you get your order to your 
installation within 24 hours. Call now and give us a chance. 

4. Field-proven quality means precision performance. 
l nmac guarantees every product in these 70 pages for 

at least 45 days. And even some for up to ten years. 

• Send for your FREE 

•nUJCJC tnmac catalog or call 
'""'""�"'' M'•'<-poo"Aum�'<o CMpM.O;oo (408) 727-1970 today/ 

2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 
o 1 979 International Minicomputer Accessories Corporation 

Circle 1 79 on inqu i ry card. 

Circle 204 on inqu i ry card. 

North Star* and 
PASCAL Users: 
u\JtMi{Qe'g announces 

Hard disk and 8" drive interfaces to North 
Star DOS and BASIC and PASCAL 

TIMESHARING 
for the Horizon-

Interrupt-driven, bank switching 
timesharing software; supports 
North Star DOS and BASIC and 
PASCAL 

A complete selection of business applica
tion software is available for North Star* 
systems. 

Write or call for descriptive literature. 

Micro Mike's, Incorporated 
905 South Buchanan * Amarillo, Texas 79101 * USA 

(806) 372-3633 

NO FRILLS! NO GIMMICKS! JUST GREAT 

D I S C O U N T S  
M A I L  ORDER ONLY 

HAZELTI N E  DIGITAL SYSTEMS 
1 400 . . . . . $679.00 

995.00 
1 495.00 

Computer . 
Double Density 

Dual Drive 

. . $ 4345.00 
1 500 . . . . . . . . . . .  . 
Mod 1 

CENTRONICS 
779· 1 
779·2 
700·2 
761 KSR lractor 
703 tractor . . 
M icro Prinler 

NORTHSTAR 
Horizon I assembled 

kit 
Horizon I I assembled . 

kit 
Disk System 

TELETYPE 
Mod 43 . 

. 954.00 

. 995 . 00 

. 1 3 50.00 
1 595.00 
2195.00 

395 . 00 

1 629.00 
1 33 9 . 00 
1 999.00 
1 599.00 

589.00 

995 . 0 0  

I MSAI 
VDP 80/ 1 000 . 
VDP 44 . 

2433.00 

. . . . .  $5895.00 

4 1 95 . 00 

1 6K Memory assem. . 399.00 

PCS 80/ 1 5  . 679.00 

15% oil on all other l msai products 

DEC 
LA 34 . . . 1 1 49.00 

CROM EMCO 
System I l l  $1 000 off . 4990.00 

10% oil o n  all other 
Cromemco products 

TEXAS I N STR U M ENTS 
8 1 0  Printer . 1 595.00 

Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER P.O. Box 1 00 
135-53 Northern Blvd., Flushing, New York 11354, 212/465-6609 

N .Y.S . residents add appropriate Sales Tax. S h i pping FOB N .Y. 
BankAmericard, Master Charge add 3%.  COD orders req u i re 25% deposi t .  
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information on LISP-like 
languages. 

1. Quest Electronics 
2. 2322 Walsh Ave, Santa 

Clara CA 95051 
5. Questdata 
6. William Haslacher 
7. (408) 988-1640 
8. $12 per year 
9. Monthly newsletter for 

1802 microprocessor 
users. 

1. HEX Users Group 
2. 360i2 Military Rd S,  

Auburn WA 98002 
3. None 
4. None 
5. Irregular, 3 to 4 issues 

per year. 
6. Charles C Worstell 
7. (206) 927-6038 
8. $4 
9. Devoted to systems 

without American Stan
dard Code for Informa
tion Interchange (ASCII) 
keyboard (mostly 6800 
D2) 

1. SO-Northwest Publishing 
Co 

2. POB 7112, Tacoma WA 
98407 

* ' 
* 

THE 
ONLY 

5. The 80-US Journal (bi-
monthly) 

6. Mike Schmidt, Editor 
7. (206) 759-9642 
8. $16 per year (US) 
9. The Journal is devoted 

entirely to the TRS-80 
microcomputer system. It 
covers all aspects in
cluding business, scien
tific, educational, 
tutorials, hardware and 

games . 
10.ln less than 1 year, the 

Journal has gone interna
tional. It  also pioneered 
the use of animated 
graphics with sound on 
the TRS-80. It  gave birth 
to ANDY (Android Nim) 
and others, and introduc
ed advanced "string 
packing" techniques. 

Foreign Clubs and Newsletters 
1 .  MICOM (The Microcom

puter Club of Melbourne) 
2. MICOM, POB 60, 

Cantebury, Victoria 3126 
AUSTRALIA 

3. AMRA Hall, Wills St, 
Glen Iris 

4. Third Saturday of the 
month. 

5. Newsletter (monthly); 
magazine (quarterly) .  

6 .  Andrew Stewart, 
Secretary 

7. (03) 277-1613 
8. $7.50 per year 
9. None; we try to interest 

all microcomputer en
thusiasts. 

10.Membership : 120-plus. 

1. Australian 9900 Users 
Group 

2. GPO Box 835, 
Melbourne, Victoria 3001 
AUSTRALIA 

3. None - correspondence 
only 

5. None - direct contact 
6 .  Barry Day 
7. (03) 661-2523 
8. None 
9. Anything and everything 

to do with the 9900 or 
associated devices. 

10.We are by necessity a 
correspondence group 
and are now in touch 
with groups in the USA 
and the United Kingdom. 

Crunchers Corner - Bryant (A monthly prog ramming 
tutori a l )  • Flex '" to BFD - Puckett • Tiny Music -
Thompson • Semiconductor, Part 1 - Ki nzer • Soup Up 
Your TVT - Pass • Hints & Kinks - fixes (soft & hard)  • 

50 pages plus E ach Month! 

We will always answer 
all correspondence 
promptly and would be 
glad to make new con
tacts in both hardware 
and software fields. 

1. COM-3 
2. POB 268, Niddrie, Vic

toria 3042 AUSTRALIA 
5. COM-3 
6. Timothy Mowchanuk, 

Editor 
7. Work (03) 336-1855 

Home (03) 379-6812 
8. $10 (in Australia) ,  $15 

(Foreign - surface mail), 
$25 (Foreign - airmail) .  
All checks i n  Australian 
dollars. Make check 
payable to :  C.E.G .V. 

9 .  Educational uses of com
puters. 

1. Brazilian Microcomputer 
Club, and TRS-80 Users 
Group 

2. Attention: Douglas 
Gilson, Rua Sambaiba, 
No. 516, Leblon, Rio de 
Janeiro BRAZIL 

3. Same as above 
4. Weekly 
5. None 
6. Douglas Gilson 

MAGAZINE COMPARISON 

(2 years) 

Monlhly Averages 
6800 Articles 

TOTAL 
KB BYTE CC DOBB'S PAGES · 

7.8 6.4 2.7 2.2 19. 1  ea. mo. 
Average cost for all four each month: $5.88 

(Based on advertised l·year subscription price) 
'68' cost per month: $ 1 .21 

That's Right! Much. Much More 
for About 

1 f5 the Cost! 
EFFECTIVE SEPT. 1. 1 979 

1 -Year 51 4.50 2 Years 526.00. 3 Years 536.50 

OK, PLEASE ENTER MY SUBSCRIPTION 
Bill My: Master Charge 0- VISA c· 

Crunchers Corner - Bryant • A Look at 
the SWTPC CT-82 - Ferguson • 6800 
Relat ive Branch Calcu lation (Hand) -
Berenbon • Relat ive Calcu lator (Machi ne) 
- Heatherington • Mail l ist (Disk) - Lilly • 

Modems - Schuman • Semiconductor -
Part 2 - Kinzer • Locate - Pigford • A20 
MA, Pr inter-SWTPC - Perdue • AS-50 
Monitor Board - Pentecost • TSC Basic 
for 6800 - Shirk • Plus Much-Much More! 

Card = _ Exp. Date_ _ . _ -·-

For 0 1-Year 0 2 Years 0 3 Years 
Enclosed: $ _ _ _ _ 

Name _____ _ 

SlreeL-______ _ 

City_ -- --- State ___ Zip_ � _ 

My Computer Is: ____ _ 

USER-ORI ENTE 
MAGAZIN E  

Crunchers Corner - Bryant • A 
Case for the Smal l  DOS - Mauch 
• MF-68 Motor Fix - Sorrels • 

Transfer (FLEX 1 to 2 or 5) -
Womack • 6800 Delay - Beren
bon • Make Like a 6809 - Fein
tuch • Games (Basic) - H armon 
• Boot (Fiex-BFD) - Puckett • 
Freeze Display (SSB) - Johnson 
• Paper Tape Reader - Adams • 
FLEX'" Fixes and Much More! 

68 MICRO JOURNAL 
301 8  Hamill Road 

HIXSON, TN 37343 

FOREIGN ADD :  
$9 .50 Per Yr. Surface 

$ 29 .00 Per Yr. Air Mail  

* MORE 6800 ARTICLES THAN ALL OTH ERS COMBIN ED * 
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YO U 'VE R EAD T H EM ALL
N OW G ET T H E  B EST ! 

The 80-US Journal 
A P U B L I CAT I O N  FO R T RS-80 
US ERS · COV E R S  ALL T RS-80 

C A PA B I L ITY ! 

Bl-MONTHL Y, SEND $16. 00 CHECK OR 
MONEY ORDER FOR A 1 YEA R 

SUBSCRIPTION TO: 
80 us 
PO Bo·x 7 1 1 2  
TACOMA, WA. 9 8 407 

MASTER CHARGE, V ISA O K - (206) 475-22 1 9  
WAN T  TO CHECK I T  O U T  FIRST? SEND $3.00 

for current sample ·copy. 

A SELECT CHOICE OF SOFTWARE IS AVAILABLE 

FINALLY! 
SECURITY FOR 

CP/M FILES! 
With LOCKER© and 

CSPOOL!© 
LOCKER© 

Rewrites disk files in scrambled format with a 64 
character "lock code". Added parity for Self-Correcting ! 
CSPOOL© 

Transfers CP/M files to/from cassette tape! 

Mail to: INFINITY MICRO 
P.O. BOX 4627 
SANTA CLARA, CA 95050 
(408) 988-1867 

D LOCKER @ $38 
D CSPOOL for Sorcerer @ $38 
D CSPOOL for Sol/CUTS @ $38 
Please specify disk as CP/M on 8" IBM standard or 5%'' 
Micropolis. 
NAME ____________________________________ ___ 

ADDRESS __________________________________ __ 

CITY ---------------------STATE ____ ZIP ___ _ 

Copyright © 1979 Infinity Micro. 

Circle 1 78 on inqu i ry card. 

C i rc le 332 on inqu i ry card. 

ED SMITH'S SOFTWARE WORKS 
NEW 

6809 SOFTWARE TOOLS 

CROSSMAC A 6800 TO 6809 CROSS ASSEMBLER version of RRMAC 
which runs on your 6800 to produce relocatable 6809 object code from ex
isting (6800) or new (6809) source Iiles. Handles deleted 6800 instructions 
via macros. Supplied with 6809 machine language linking loader. 

M68CX . . . . . . . . .  . .  . . .  . . . .  $200.00 

RRMAC RELOCATABLE RECURSIVE MACROASSEMBLER and LINKING 

LOADER lor 6809. The one macro assembler with real macro capabilities. 
Retains all features of 6800 version. 

M69RR . . . . . . . . . . . . . . . . . . .  $150.00 

M6809 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE 

TEXT GENERATOR. An invaluable tool for modifying large object pro
grams lor reassembly on your system. 

M69RS . . . . . . . . . . . . . . . . . . . .  $50.00 

M6809 RELOCATING ASSEMBLER and LINKING LOADER is a version of 
RRMAC without its macro capabilities. Retains all of RRMAC's program-
mer convenieuce features. 

M69AS . . . . . . . . . . . . . . . . . . . .  $75.00 

All programs come complete with Programmer's Guide and extensively 
commented assembly listing. Available on cassette or mini-floppy. Specify 
cassette, SSB disk, mini-Flex disk or FLEX 2.0 disk. 
Order directly by check or MC/Visa. California residents add 6% sales tax. Customers 

outside of U.S. or Canada add $5 for air postage & handling. 

Dealer inquiries welcome. FLEX is a trademark of TSC 

Ed Smith's SOFTWARE WORKS 
P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 

the ULTIMATE in 
CHEAP VIDEO 

BOOK & KIT 
ONLY $42.95 

Don Lancaster s "Cheap 
unlimited options, including: 

* Scrolling · Full performance cursor. 
* Line/Character formats of 16/32, 24/80, 32/64 . . . .  

or almost anything. 
* Graphics - up to 256 X 256 B &W ; 96 X 128 COLOR 

( requires low- cost option modules ) 

* Works with 6502 . 6800 and other micros.  

SPECIAL OFFER: Buy the Kit (upper case alpha· 
numeric option included ) & get the Book at 1/2 price. 

IlDiA ELECTRONICS. OEPT.tO ·B, 1020 W. WILSHIRE BLVD . .  OKLAHOMA CITY. OK 73116 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I'm Sold, PLEASE RUSH . . . . . ( ) SEND FREE CATALOG 

( ) TVT-6 518 Kit & Cheap Video Cookbook - $42.95 {enclosed) 

( )  TVT-s 5;s Kit only (book required for assembly) -$39.95 

name:: __________________________________ ___ 

address: __________________________________ _ 

city: state: zip: __ _ 

1 11DiA.  ELECTRONICS DEPT.lO ·B .  1020W. WILSHIRE 8LVO .. OKLAHOMA CITY. OK 73116 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Belais' Master Index to Computer Programs 
in BASIC Gives You Access to $1 4,836.1 4 
Worth of Computer Programs for Just $7.95! 

Now A vailable Off- The-Shelf 

You paid hundreds or even thousands of dollars when someone else has probably already done 
for your new microcomputer. By now i t  may be the work for you? These programs are working. 
dawning on you that a 51.000 computer with no documented. and ready-to-go. 
soltware is just $1.000 worth of scrap metal' Programs like: Circuit Design. Psychoanalysis. 

But computer programs cost money. In a recent PASCAL Compiler. Forrester's World Simulation. 
survey of 1 .984 computer programs offered for and Color r V. Tester. Never again will you have 
sale in  the top three home computer magazines . trouble answering that question. "But what are 
the average price was found to be $27.94. What a home computers good fo(l" 
rip-off' Then again. there's always MONEY. Maybe you 

You don't need to spend hundreds of dollars to haven't thought of all  the ways your "fun" com
get a complete library of programs for your com- puler could turn out a little of the green stuff for 
puler. That is. you don't if you have Belais 'Master you. Maybe you haven't-but a lot of other people 
Index to Computer Programs in BASIC. have. and they've written up their ideas for you 

Bela is' Master Index g ives reviews of 531 pro- to use. Belais ' Master Index lists dozens of pro
grams that have appeared i n  10 major home grams that you can use to set up your own business. 
computer magazines-programs that you can If you already have a business. Belais ' Master 
type into your cumputer for free' Index has the programs to turn your home com· 

This large 8 112 x 11 .  192-page directory is puler into a full-fledged business system. General 
packed with information. This is not just a simple ledger. billing. payroll. mailing lists. word proces
listing of article titles. but a complete reference sing-no matter what type of business you have. 
work' Belais' Master Index has the programs you need. 

Each BMI review i s  complete-it has everything All this and save 52.00. too' The cover price of 
you need to know about a program. A brief index Belais' Master Index to Computer Programs in 
line capsulizes the review for quick reference. BASIC is $9.95. But because you're buying by mail. 
Source information shows you where the program we don't have to pay a commission to a bookstore. 
can be found . Any updates or corrections are So we're going to pass the savings along to you. 
shown so you know the program is accurate and Order now and you can get your copy of Belais ' 
complete. The text of  the review gives you a full Master Index for just $7.95' 
description of what the program does. ln addition. To order. write your name. address. and the 
the review gives detailed technical information words "Belais· Master Index" on a piece of paper. 
about what hardware and soltware the program Make out your check for $7.95 plus $1 shipping 
needs. Everything you need to know is right at (Calif. residents add 54c sales tax). 
your fingertips' If you want to use your VISA or Master Charge 

We don't provide the program listings them- card. give the total for your order. your account 
selves. of course . But we do tell you where you number. the expiration date of your card. and your 
can pick them up-even ones thai appeared in signature. 
print years ago. Send your  o r d e r  to F a l c o n  P u b l i s h i n g .  

You don't have t o  b e  a programming wizard t o  Dept. X. 1 4 0  Riverside Ave. P.O. B o x  688. Ben 
use Belais ' Master Index. Thai's because BMI Iists Lomond. CA 95005. 
only finished. ready-to-run programs in BASIC. We absolutely guarantee you' l l  find Belais · 
the easy-to-use language enjoyed by millions. Master Index one of the most useful books on your 

Even if you're a master programmer. you'll shelf. II you're not completely satisfied. return it 
appreciate Belais' Master Index. Why slave away to us within 30 days and we'll refund every cent 
hours. days. or even weeks writi ng a program you paid. You can't lose. so order NOW' 

TRS-80 PERIPHERALS 

DISK DRIVES $320 1 6k MEMORY KITS $70.00 
40 tracks. 2 sides for TRS·BD. APPLE, SORCERER 
with power supply & case w/jumpers and instructions 

VERBATIM DISKETTES $ 3.00 LIFETIME GUARANTEE!III!  

DYSAN DISKETTES $4.60 

TRS-80 computers in stock!! 

PRINTERS from $379 
CENTRONICS, INTREGAL 
DATA, NEC SPINWRITER, 
TEXAS INSTRUMENTS. 
All AT GREAT SAVINGS II 

We also ca�ry APPLE, SORCERER, PET, SO SALES products. WE Will NOT BE UNDERSOLD. 

GAMES 
TRS-80 SOFTWARE 

UTILITIES 

ANDROID NIM . . $ 1 4.00 NEWDDS+ . . . $99.00 
nim robots that wink and respond. Enhanced DOS. Contains many 
Excellent graphics and sound. improvements over TRSDOS. 7 
STAR TREK Ill . . $ 1 4.00 useful utilities buill in. For 40 
Travel through the galaly on the track use also. 
Enterprise and destroy kilingons. NEWDOS . . $49.00 
New updated version. Same as above without utilities. 
AIR RAID . . . $ I  4.00 SYSTEM INTEGRATION TEST 
Real time shooting gallery. $29.00 
SARGON:CHESS . . . . .  $ 1 9.00 tests memory, disk drives, and 
Best chess for TRS·BO printer. 
LIBRARY 100 . $49.00 MICROSOFT FORTRAN$325.00 
100 games, utilities, and business CPM . $ 1 50.00 
p10g1ams in one package. RENUMBER $ 1 4.00 
Great value! disk . . $ 1 7.00 

G2 LEVEL Ill . . . . . . . .  $49.00 
FOUTH by MSS . .  $35.00 

BUSINESS 

Gl. AR, AP, INTERACTIVE$350 
reports include unbilled invoices, 
open/dosed accounts, ageing. Trial 
balance, income statement. 
balance sheet. Handles 200. 
accounts, 1 750 transactions. 
Based on Osborne method. Stand· 
alone of each . $ 1 25 
INVENTORY II . . . $99.00 
activity listing, complete listing, 
selected listing, minimum quantity 
search, 1 000 llems per disk 
All ABOVE PROGRAMS 
BY SBSG 
ELECTRIC PENCIL . . . $99.00 
by Michael Shrayer 

disk . . $ 1 50.00 
BEST word processor for the 
TRS-80 

The above list is just a brief �ummary of some of our most popular software. We have a large selection of other 
software for many uses and for many computers. Oocumentation for any of our programs is available on re· 
quest. If you have any questions, please call. We would like to hear from you. 

TO ORDER, CALL OR WRITE: 

238 

MIDWEST COMPUTER PERIPHERALS 
1467 S. MICHIGAN AV. 

CHICAGO. ll. 60605 
(3121 251 -5028 

FALL SPECIAL 
1 0 %  Discount on 

all Software orders 

over $ 1 00 

C.O.D. • TRS-80 is a Registered Trademark o f  Tandy Corp. 
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7. 274-0308, 274-2439 
8. None 
9. We receive 

manufacturer's news, 
software publisher's 
news, exchange pro
grams, and exchange 
ideas. 

lO.Most of our club's 
members have the 
TRS-80, but we are open 
to anyone who has a 
microcomputer. 

1 .  The Ottawa Computer 
Group 

2. POB 13218, Kanata, On
tario, CANADA K2K-
1X4 

3. National Research Coun
cil, Sussex Dr, Ottawa 

4. General meeting second 
Monday of each month 

5.  OCG Newsletter 
6. Don Sharkey, President 
7. (613) 824-0909, (613) 

992-6858 
8. $10 (Canadian) for first 

full year $5 (Canadian) 
for renewals 

9. Active local user groups 
for most popular systems 
and processors. We have 
a locally designed and 
produced central pro
cessor board and ex
pansion boards - The 
Mimic System. There 
also is an active Mimic 
users group . 

lO.Currently we are 
cooperating with the Na
tional Museum of Science 
and Technology in estab
lishing a computer 
display . Weekly seminars 
or discussions are held 
for specific areas such as 
hardware, software and 
technical topics. Member
ship is approaching 250, 
monthly meetings are at
tended by an average of 
110 members and guests. 

1. Association of Computer 
Experimenters (ACE) 

2. 102 McCrany St, 
Oakville, Ontario, 
CANADA L6H 1H6 

3.  Hamilton, Ontario 
4. Monthly (September to 

May) 
5.  IPSO FACTO 
6. Bernie Murphy 
8. $15 per year in Canada; 

$18 per year elsewhere 
9. Microcomputers based on 

the 1802 microprocessor. 
Our members have 

various types of machines 
(ELF, VIP, Tektron, etc), 
and are involved in both 
hardware and software 
experimentation. 

1. Toronto Region Associa
tion of Computer En
thusiasts 

2. POB 6922, Postal Station 
A, Toronto, Ontario 
CANADA MSW 1X6 

3.  Ontario Science Centre 
and Humber College 

4. Meetings are every 
second Sunday of month 
at 2 PM in the Ontario 
Science Centre and every 
fourth Friday at 7:30 PM 
at Humber College 

5.  TRACE 
6. Ross Cooling 
7. (416) 488-3314 
8. $13 

1. Vancouver PET Users 
Group 

2. POB 35353 Station E, 
Vancouver, BC 
CANADA 

3. 404 East 51st Ave (Sunset 
Community Center) 

5.  Vancouver PET News 
6 .  Niels Hansen-Trip 
7. (604) 274-2064 
8. $20 per year including 

newsletter. Nonmember 
newsletter is $1 per issue. 

9 .  Support for the Com
modore PET 2001 com
puter al')d every other 
conceivable computer 
device. 

lO.Meetings consist of 
presentations, demonstra
tions, and program 
swaps. 

1. Kitchener - Waterloo 
Microcomputer Club 

2. E2-3354 - Reading Room, 
Electrical Engineering 
Dept, University of 
Waterl�b_, Waterloo, On
tario CANADA N2L 3Gl 

3.  Room 3388 Building Eng 
4 University of Waterloo 

4. First Wednesday of the 
month 

5. None 
6. Roger Sanderson 
7. Home 885-2122, Work 

885-1211 Ext 3815 
8. None 
9. All areas of microcom

puting, especially hard
ware, 

1. North London Hobby 
Computer Club 
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A special ly designed SF TACT I CA L  BATT LE GAME for 
your PET, TRS-80 or APP LE Com puter. 

The man cal led Sudden Smith watched the five blips on 
his screen spread out to meet the enemy. Two freighters 
converted into someth i ng l ike battlewagons, powerful 
but slow, and three real cruisers:  the most powerful group 
of warsh ips ever seen near the Promethean system - except 
for the Stel lar Union fleet opposing them. Everyone was 
cal l ing it Starfleet Orion, though it existed for only this 
day. It was l ife or death, a nd,  after the object lesson on 
the planet Spring, everyone knew it. 

STA R F LE ET O R IO N  is a complete 2 p l ayer game system 
• ru le  book • battle manual • cassette 
• sh ip control sheets • program I ist ings 

I nc ludes 2 programs, 22 space sh ip types, and 12 playtested 
scenarios. Game mechan ics a re extremely simple, but p lay 
is excit ing, chal lenging, and rich in deta i l .  Specify PET (8K) ,  
TR S-80 ( Level I I ,  1 6K ) ,  or APPL E  II ( 1 6 K &  32K )  $1 9 .95. 

Ask your local d ealer or send you r check to: 

Automated Si mulat ions 
Department Y 
P.O. Box 4232 
Mountain View, CA. 94040 

Cal ifornia residents please add 6% sales tax 

TERMINALS 
FROM TRANSNET 

PU E 
FULL OWN ERSH I P  AND LEASE PLANS 

PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS.  24 MOS. 36 MOS. 

LA36 DECwriter II . . . . . . . . . . .  S1 ,595 s 1 52 s 83 s 56 
LA34 DECwriter IV . . . . . . . . . .  1 , 295 1 24 67 45 
LA1 20 DECwriter I l l .  KSR . . . .  2 . 295 2 1 9 1 20 80 
LA 1 80 DECprinte r  I ,  RO . . . . . .  2 , 0 9 5  200 1 09 74 
VT1 00 CRT DECscope 1 ,895 1 8 1  9 9  6 6  
VT 1 3 2  CRT DECscope . . . . . . .  2 , 29 5  2 2 0  1 1 9  80 
DT80-1 CRT Terminal . . . . . . .  1 , 795 1 72 93 63 

Tl745 P o rta b l e  Te rm ina l  . . . . .  1 , 875 1 79 98 66 
Tl765 Bubb le  Me mory Term . .  2 , 795 267 1 45 98 
Tl81 0 RO Printer . . . . . . . . . . .  1 , 895 1 81 99 66 
Tl820 KSR Pri nter . . . . . . . . . .  2 , 395 229 1 25 84 
ADM3A CRT Te rminal  . . . . . . .  875 84 46 31 
Q U M E  Letter Qua l i ty KSR . . . . .  3 , 1 95 306 1 66 1 1 2  
Q U M E  Letter Qua l i t� RO . . . . . .  2 , 7 95 268 1 45 98 
HAZELTINE 1 4 1 0  CRT . . . . . . .  895 86 47 32 
HAZELTI NE 1 500 CRT . . . . . . .  1 . 1 95 1 1 5  62 42 
HAZELTINE 1 552 CRT . . . . . . .  1 ,495 1 43 78 52 
DataPro d u cts 2230 . . . . . . . . . .  7 , 900 755 4 1 0  277 
DATAMATE M i n i  F loppy . . . . . .  1 . 750 1 67 91 61 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
1 0% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUI PMENT 
ACOUST IC COUPLERS • MODEMS • THERMAL PAPE R  

RIBBONS • INTER FACE MODULES • FLOPPY D I S K  U N IT S  
PROMPT DELIVERY • EFFICIENT SERVICE 

.X TiiANSNEr CoRPORATION 
2005 ROUTE 22, UNION, N.J. 07083 

201-688-7800 
Circle 366 on inquiry card. 

C i rcle 93 on inqu i ry card. 

25 START-AT-HOME 
COMPUTER BUSINESSES 
In  "Low Capital, Startup 
Computer Businesses" 

CONSULTING • PROGRAMMING • M I CRO COMPUTER 
OPPORTUN IT IES • SOFTWARE PACKAGES • FREELANCE 
WRITING • SEM I NARS • TAPE/DISC CLEAN ING • FIELD 
SERVICE • SYSTEMS HOUSES • LEASING • SUPPLIES • 

PUBLISH ING • HARDWARE D ISTRIBUTORS • SALES 
AGENCIES • USED COMPUTERS • FINDER'S FEES • 

SCRAP COMPONENTS • AND MORE . . .  ·· 

Plus - ideas on moon lighting, going 
full-time, image bui ld ing,  revenue 
bui lding, bidding, contracts, marketing, 
professionalism, and more. No career 
tool like it. Order now- if not completely 
satisfied, return with in 30 days for ful l  
immediate refund.  
• 8V2 X 1 1  ringbound • 1 56 pp.  • $20.00 
Phone Orders 901-761-9090 

DATASEARCH 
incorporated 

4954 Wil l iam Arnold Road, Dept. B, Memphis, TN 381 1 7  
Rush m y  copy o f  "Low Capital Startup Computer Businesses" at $20. 

NAME/COMPANY-------------

ADDRESS ---------------

CITY/STATE/ZIP--------------

0 Check Enclosed 0 VISA 0 Master Charge 

--------- Exp. Date 

CAT C H  T H E  
S- 1 0 0  I N C .  
B U S !  

l m sa i  "8080" K i t  co m p lete 
w/Front Pane l  

S - 1  DO ' s  T h ree  R i n g  B i nd e r  
wiT en V iny l  Jackets fo r  5 %  
M i n i  F l o p p i e s  ( H o l d s  
Twe nty D i s kettes P l u s  
D i recto ry Po cket)  

S h u g art SA400 5 114'' D i s k  
D rive 

I ntertec · s "I  ntertu b e "  

Th i n ker Toys 8 "  A d d  O n  D r ive 

l m sa i  M P U  -A Kit  

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

750 . 00 625 . 00 

1 3 . 00 7 . 00 

450 . 00 295 . 00 

995 . 00 779 . 00 

79 5 . 00 675 . 00 

1 90 . 00 95 . 00 
We carry all major lines such as 

S . D .  Systems. Cromemco. SSM. Vector Graphic. North Slar. Sanyo. ECT. TEl. 

Godboul. Thinker Toys. Hazeltine. IMC 

For a special cash price lelephone us. 

S u bJeCt to Available Quant i t ies • Prices Ouoled Inc lude  Cash Discounls . 
Sh ipp ing & I n surance Extra . 

Bus . . .  s - � D D � • n c .  
Add ress . . .  7 White Place 

Clark, N . J .  07066 
I nte rface . . . 201 -382-1 3 1 8  
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2. c/o D.E .C .E .  Polytechnic 
of North London, 
Holloway Rd, London 
N78DB ENGLAND 

3. Polytechnic 
5.  Gigo (bimonthly) 
6. Robin Bradbeer 
7. 01-607-2789 
8. £10 (1978/9) 
9. Hornebrew workshop; 

PET users group; games 
workshop; business users 
workshop; and Nascorn 
workshop. 

10.Regular courses on pro
gramming, digital elec
tronics etc run by 
Polytechnic of North 
London for the NLHCC. 
£5 per course per 
member. 

1. Japan Microcomputer 
Club 

2. Kikaishinko-kaikan, 
JEIDA 5-5-8, Shiba-koen, 
Minato-ku, Tokyo 
JAPAN 

3. Tokyo 
5. Microcomputer Magazine 

(monthly), Microcom
puter Circular (monthly), 
Microcomputer News 
(English version, un
periodically), Micro
computer Handbook (an
nually) 

6. Koji Yada 
7. 0424-61-2141 
8. Y3000 subscription, 

Y6000 dues, Y4800 for 
students 

9. Microcomputer contest 
(twice a year); microcom
puter seminar (20-30 
times a year); and a Sun
day school. 

10.The main language is 
Japanese. We have about 
2500 members in our 7 
branches in Japan. 

1 .  Microtel-Club 
2. 9 rue Huysrnans� 75006, 

Paris FRANCE 0 544 70 
23 

5 .  Yes 
8. $35 per year 
9. The club's aim is to 

develop the interest of 
the French population in 
the microcomputer and 
telecommunications 
areas. We strive to give 
our members the oppor-
tunity to use and corn-
pare microcomputers. We 
support the most in-
teresting projects of the 
club's users and promote 
exchanges among them. 

1. Microcomputer Club 
2. fte de Quijote #5, MEX-

ICO 10, D.F .  
6 .  Alfredo Buzali 
7. 5-89-22-79 between 7 and 

8 PM 
9. Primarily concerned with 

the Apple II and Ohio 
Scientific products. 

1 .  Hobby Computer Club 
2. Christinastraat 171, 5 615 

RK Eindhoven, NETHER-
LANDS 

3.  At 12 places throughout 
Belgium and the 
Netherlands . 

4. Meetings are held at least 
monthly depending on 
the organizer. 

5 .  Hobby Computer Club 
Nieuwsbrief (Dutch) 

6. Erik Visser, Secretary 
7. Netherlands 040-514017 
8. 15 guilders for 1979, will 

increase for 1980 (225 
Belgian franc) 

9 .  No special favor for any 
computer or 
microprocessor. The 
main goal of the HCC is 

to increase contacts bet- B. R10-00 per year, no en-
ween computer amateurs, trance fee 
to exchange ideas and ex- 9. All aspects of small corn-
periences. puters. 

10.0ur AS-sized bimonthly 10. T AC2 was formed in July 
Nieuwsbrief will be a 1977. Paid membership is 
full-sized monthly in now 210. Club members 
1980. Once a year we have developed and built 
organize the HCC Day their own machine, based 
with a complete exhibi- on Motorola 6800 pro-
tion and a program of cessor with their own 
readings. Our yearly 42-pin bus. 
members list shows 
which computer is used 1 .  Central Program Ex-
and each member's ap- change (CPE) 
plications. The HCC now 2. Department of Corn-
has over 2300 members puting and Mathematical 
in Belgium and the Neth- Sciences, The Polytech-
erlands. nic, Wulfruna St, 

Wolverharnpton WVI 1LY 
1 .  Singapore Microcomputer UNITED KINGDOM 

Society 5. Program Exchange 
2. 43K, Ponggol Rd, Singa- 6. Dr G Beech, Project 

pore, 19, REPUBLIC OF Director 
SINGAPORE 7. 0902 27371 Ext 159 

6. Jack Page 8. Annual subscription 
7. 4680944 United Kingdom and 
8. $25 per year Europe £25. Overseas £40 
9. To develop and en- 9 .  New category of 

courage by all ap- membership to encourage 
propriate means the schools and other small 
wider understanding and users. Small user 
general use of rnicrocorn- subscription is £10 per 
puters and related year and £20 overseas. 
systems in new and pro- CPE has published a 
ductive applications. booklet of computer pro-

grams suitable for use in 
1 .  Transvaal Amateur Com- schools: Computer Re-

puter Club sources for Education 
2. POB 6639, Johannesburg, and Training - Schools 

SOUTH AFRICA Education price £3.50 per 
3 .  University o f  the Wit- copy. 

watersrand, Johannesburg 10.0ur library contains 
4. First Wednesday of every about 300 programs in 

month, excluding January various subject areas. • 
5. Newsletter published 

monthly 
6. Angus Anderson, Peter 

Hers 
7. 784-3532 and 793-1576, 

respectively 

PET ANALOG INPUT 
Analog to Digital Conversion System for the Commodore PET Computer 

Give � PET Lhe abi l i L� Lo sense, 

n.easure, and conlrol t.he wor ld around 
it. wiUh [� SYSTEMS n�les. Just. Plug 

the PETSETl in t.o t.he PET t.o set. 16 

channels of analoS inPut.. Screw 

t.ern,inals are Provided for each channel 

SO YOU can hoof< UP Joyst.icf<.S ,  POLS, or 

what.ever aPPrDF- r i at.e sensors YOU have. 

Each of t.he 16 analog in�t.s, in 

Uhe ranse of 0 t.o 5 . 1 2 volt.s, is 

conver t.ed t.o a decin.al nuntber bel ween 0 

and 255 ( 20 m i l l ivolt.s Per count. > .  

Conversion lime i s  100 ndcrosconds . 

In addi Lion ,. t.he PETMOD Provides 

� IEEE �t.s and one user Port. as 

we l l  as a DAM SYSTEMS Por t.. 

Sof't.ware i s  Provided. A one � i n e  

Pro!:iram is all t.hat. i s  necessarY t.o 

read a channel . 
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UPANOU 
MOOUL[ 

1 - A1M161 

1 - PETMOO 

PETSET1 
- 16 ANALOG INPUTS-8 BITS-100 MICROSEC 

PET ADAPTER - 2 IEEE PORTS -
1 USER PORT- I DAM SYSTEMS PORT 

1 •  CABLE A24 - Z4 INCH INTERCONNECT CABLE 

1 : MANM001 

1- POW1 

• MAN I FOLD MODULE-SCREW TERMINALS 
FOR INPUTS, REFERENCE , GROUND 

- POWER MODULE 

PETSET1<1 for 110 VAC $ 295 
PETSET1o for 230 VAC $ 305 

Order dlrec:t or eontec::t yo1.1r loul computer 110r1. 

C O N N ECTICUT microCOMPUTE R , Inc.  
150 POCONO ROAD BROOKFIELD, CONNECTICUT 06804 

TEL: (203) 775·9659 TWX: 71 0·456·0052 
VISA AND M/C ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE AND SIBN ORDER. 
ADD $3 PER ORDER FOR SHIPPING a HANDLING - FOREIGN ORDERS ADD 10% FOR AlA POSTAGE. 

Circle 76 on i nquiry card. 



Circle 13 on inqu iry card. 

NAIL ADDRESS 
P . O .  BOX 2 5 2 8  
ORANGE , C A  9 2 6 6 9  

STORE 
2 2 3 1  \<JEST BALL ROAD 
ANAHE IN , CA 9 2 8 0 4  

lf. NOR1'11 S'rAR Rl\010 SHACK Jl. APPLE I I  ·� 
NEED BUSINESS SOFTIVARE FOR YOUR NORTH STAR OR TRS-80 

TRY OUR IN'fEGRATEO BUSINESS SYS1'EM FOR ONLY $ 2 5 0 . 0 0 .  YOU 
GET 1\LL OF T!!E FOLLO\VING SYSTEHS COf.lBINED INTO ONE NEAT 
PACKAGE : 

Accounts Receivable 
Accounts Payable 
General Ledger 
Payroll 
Inventory &. Sales A n a l y s i s  
B u s i n e s s  S t a t i s t i c s  
Letter W r i te r  

DO Y O U  N E E D  A HEAVY DUTY NORD PROCESSOR \VfHTTEN I N  
BAS f C  FOR E I 'I'HER YOUR NORTH STAR OR TRS-80? E/'o1ULATES TilE 
E D I T  FEATURES OF TilE COHPUTER YOU ARE RUNNING IT ON , FULL 
L I N E- BY- L I NE OR CI!ARACTEH-BY-CHAR/\CTER EDITING . YOU CAN 
REPEAT, RE LOCATE OR ALTER 'l'EXT 1-HTH EASE , 'l'AB CONTROL , HIGHT 
OR LEFT JUSTIFI CI\'I' ION , CEN'I'E R!NG AND f1.1ANY fl.IORE OP'I'IONS . OUR 
PRICE FOR T H I S  GREAT SYSTEf>l I S  ONLY $ 9 9 . 0 0 .  

* * 
TRS-80 USERS TRY OUR NEW SECRETARIAL PACKAGE : \�ORO 

PROCESSING - PERIODICAL INDEX - CALENDAR GENE RATOR \-.'ITII A 
BUILT IN APPOT NTI'IENT REI-l i N D E R  - /1. SIGN AND BANNER G ENERATOR .  
ALL THIS FOR $ 1 5 0 . 0 0 .  

APPLE l l  USERS TRY OUR NE\'1 ACCOUNTS RECEIVABLE PACK 
FOR ONLY $ 5 0 . 0 0 .  OR 'I'RY OUR NE\-J S'I'UDEN'l' TESTING SY STEt-1 
FOR ONLY $ ] 5 . 0 0 .  '!'!IE S'I'UDENT TESTING SYSTEM 1>\AKCS TAKING 
NOTES FUN . SEND FOR OUR CATALOG \'/IT!! OVER 1 0 0  SYS'l'ENS FOR 
ANY ONE OF YOUR PERSONAL OR BUSINESS NEEDS . 

IF IN ANA!lE H l ,  CA . ,  SEE OUR NEI-J STORE AT 
2 2 3 1  \·lEST 8;\LL ROAD . P!IONE ORDERS O . K .  13 of 1\ 
AND N/\S'I'EHCl!ARGE ACCEPTED .  \'IE to\AY ALSO BE 
l\13LE TO SATISFY YOUR CUSTOM PROGRNlM ING NECDS , 
GIVE US A CALL. 

JUST DROP IN AT OUR STORE the 2 3 rd Century or 
ORDER BY PHONE. 

BASE X 
M EANS SPE E D !  

BASE X i s  a fast, easy t o  Jearn 
language for 8080, Z80, or 
8085 microcomputers. Its 
commands resemble BAS IC, 
making translation easy. An 
interactive compiler permits 

you to enter, Jist, edit and run programs up to 1 Ox faster than 
similar BASIC programs and use half the memory (2K plus pro· 
gram) .  

Powerful features include: 
* Array variables 
* 16 Bit Arithmetic/Logic 
* Variable name length 

* Text strings 
* Versatile 1/0 Functions 
* Block memory searches/ 

transfers * Named subroutines with 
multiple arguments * Custom commands easily 

added 

CHOOSE YO U R  BASEX 
* 97-Page BASEX manual (pub. by Byte Books) 
* North Star D isk/Meca Alpha Tape/Paper Tape 
* TRS-80 Level 11, 16K tape with graphics commands 
* CPM 8" D isk, with disk handler commands 
* Basex Tape & Disk Guide-provides complete handlers 

for North Star D isk and/or Meca Tape 
(includes manual with source) 

* Add $ .75 shipping (special 4th class) or $1 .50 special 
handling on all orders. 
See BASE X at your local dealer or order d irect from 

$ 8 
$25 
$25 
$35 

$35 

· m· Interactive Microware, Inc. DEALER 

•w• 
Circle 1 82 o n  inqu i ry card. 

�·��ie8���::;e, Pa 16801 INQUIR IES 
( 8 1 4 !  238-8294 INVITED 

1 i I 
I 

Circle 1 77 on inqu i ry card. 

At last . . .  
the mechanical interface 

Turn you r e l ectr ic  ty pew riter  i nt o  a l ow 

cost, h i g h  q u a l i ty h a rd copy pr i nter. 

30 Day Del ivery 
U ser  l ist 
$ 439°0 

Dealer Inqu iries 
Invited. 

Now avai lable with 
interfaces for most 
personal computers : 
TRS-80, Apple, GPIB,  etc . 

The all new 
110 Pak from 

Rochester Data. 
Inc. interfaces the keyboard 

of any commercially available 
electric typewriter with any 

computer. The result: low cost. high 
quality hard copy. 

Write today for more Information. 

ROCHES I ER DATA 
Incorporated 

3 1 00 Monroe Avenue, Rochester, N ew York 1 461 8 
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: � ' ... � -Practical Microcomputer 
Programming: 
The Intel 8080 

· · · ·. :.�-:�· · ·  ·· �: ·· IJ()IJN .. ·flsvis\YS · · 

; ' ,__ ' _... � " • ' ' "' !. ' .- ' " ' 1 -
by W ]  Weller, 
A V Shatzel, and H Y Nice 
Northern Technology Books 
POB 62, Evanston, IL 1 976 
306 pages hardcover 
61/z by 91/4 inches 
$23. 95 

Practical Microcomputer 
Programming: 

The M6800 

by W ]  Weller 
Northern Technology Books 
POB 62, Evanston, IL 1 977 
288 pages hardcover, 
6 1/z by 91/4 inches 
$23. 95 

Practical Microcomputer 
Programming: The Z80 

by W 1 Weller 
Northern Technology Books 
POB 62, Evanston, IL 1 978 
481 pages hardcover, 
6 1/z by 9% inches 
$32. 95 

Practical Microcomputer 
Programming is a series of 
books begun in 1976 and 
masterminded by Walter 
Weller. Mr Weller is an 
applications software consul
tant specializing in the 
industrial, medical, and 
educational uses of small 
computers, and is the 
founder of Northern 
Technology Books, the 
publishers of this series. 

It is quite obvious that Mr 
Weller has a natural feel for 
how to present such 
technical material. Each 
book is presented in lucid, 
readable terminology, and 
the layout is carefully 
designed to treat each topic 
separately and completely. 
This gives the reader not 
only a tutorial workbook to 
learn more about the art of 
assembly language program
ming, but also an excellent 

DATA PRIVACY FOR TRS-80 ' • 

FEATURES: KEY LENGTH= SO bits (more than DES !) 
DATA RATE: Exceeds 15,000 chars./sec. 

Pocket-size encryption device 

Plugs into TRS-80 ready to use 

IS YOUR DATA SECURE ? 
Write for brochure & price list. 

P. 0. Box 425 
Northgate Sta. 
Seattle, WA 98125 

CORPORATION 

(206) 364·8585 
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reference text which will be 
used time and again in 
preparing new projects. 

The objective of the series 
is to directly address the dif
ficulties of microcomputer 
application programming in 
assembly language as simply 
as possible. Although many 
programmers see little need 
to get embroiled in the com
plexities of an assembly 
language when a higher level 
language such as BASIC is 
available, there are indeed 
many applications in which 
a program in assembly 
language is desirable . In 
some applications it is 
absolutely necessary . Two 
important considerations in 
choosing to use an assembly 
language are necessary 
memory restrictions and 
speed. 

First, recall that this series 
was begun in 1976. At that 
time most programmers 
doing work on microcom
puters did not have the 
amount of memory thought 
of as common today. 
Presently programmers think 
nothing of talking about 
64 K byt� systems, and 
while such a large amount of 
memory is still not cheap, 
nonetheless it is within the 
realm of affordability, or at 
least will be in the very near 
future. In 1976, however, it 
was rare to think in terms of 
more than 4 K bytes of 
memory; consequently, get
ting a program to execute 
with the least amount of 
memory was paramount. A 
high-level language was a 
luxury few could afford. 
Therefore, in 1976 minimum 
memory requirements were 
quite important. But what 
about now, when a 64 K 
byte chip is within the 
foreseeable future? 

Obviously there are still 
many times when a mini
mum amount of memory 
should be used. There are 
many industrial applications 
which· still require strict con
servation of available 
memory. Today there is 

hardly a major home 
appliance or piece of office 
equipment that does not 
have a microprocessor 
controlling it, and it cer
tainly is not cost effective to 
provide each of these 
machines with the 16 or 
32 K bytes of memory 
necessary to support pro
gramming them in a high
level language. But there is 
one other consideration for 
using assembly language : 
speed. 

Speed is one of the major 
reasons that assembly 
language programming 
retains strong adherents. 
Assembly language pro
gramming is necessary to 
handle various tasks such as 
interfacing software, input 
and output handlers, and 
real-time controllers, 
because the electronics 
involved keeps getting 
faster. Assembly language 
programming is often a must 
for the transfer of data be
tween any of several devices 
at a rate consistent with the 
speeds at which these de
vices operate. 

There is another good 
reason for wanting to learn 
assembly language program
ming. There isn't an exact 
term to describe it ,  but 
words like fun, self-ful
filling, and fascinating par
tially describe the feeling 
one has after mastering 
assembly language program
ming. It lets you into that 
mystical world of the system 
programmer, it allows you 
to become intimate with the 
most inner workings of your 
computer, it lets you feel in 
total control of the 
sometimes awesome power 
the computer engenders. All 
in all, the individual 
becomes a more effective, 
confident, and efficient pro
grammer. 

What has all this to do 
with this series of books? I t  
i s  Walter Weller's contention 
that learning to program in 
an assembly language should 
be a painless, rewarding 



experience . There is nothing 
inherently intimidating 
about assembly languages, 
yet they have acquired a 
reputation guaranteed to 
frighten the novice pro
grammer. I t  was apparently 
Mr Weller's goal from the 
beginning to present the 
fundamental concepts of 
assembly language program
ming in a completely non
threatening way. He has 
accomplished this goal better 
than any other author to 
date. 

Each book of this series is 
a completely self-contained 
guide to the assembly 
language of a particular 
microprocessor. Each is 
packed with examples of 
assembly language routines 
which perform real functions 
useful to the novice pro
grammer. These routines not 
only supply the reader with 
instant software for a 
variety of applications, but 
also abundantly illustrate 
the usefulness of assembly 
language programming. I 
found each book of the 
series to be logically de
signed, including chapters 
detailing one particular area 
of assembly language pro
grams, appendices with 
source listings of significant 
software, and a comprehen
sive index making it easier 
to use the books as reference 
texts. 

These books are not 
exhaustive discussions of the 
programming characteristics 
of a particular micro
processor, nor do they 
represent complete details on 
all possible assembly 
language programming tech
niques. What these books 
do represent is a suitable 
cross-section of techniques 
that will aid the novice 
assembly language program
mer in sharpening skills, 
while serving as an excellent 
reference resource for the 
experienced programmer. As 
for the particular 
microprocessor each book 
covers, the discussion is 
specific and to the point, 
not theoretical or general. 

One final comment on the 
series as a whole before 
discussing particular details 
of each book: every line of 
code printed in each book 

has been checked and 
rechecked, right up to the 
moment before the book is 
actually printed. This helps 
eliminate annoying typeset
ting errors in the listings. 
While this does not abso
lutely guarantee the correct
ness of the examples or pro
grams listed, it certainly 
goes much further in doing 
so than most publishers care 
to pursue. This represents a 
tremendous plus to the 
reader. 
The Intel 8080 is the first 
book of the series, published 
in 1976. Although the 8080 
is one of the older micro
processors on the market, 
there are several manufac
turers (including Heath 
Company and Compucolor 
Corp) still basing their 
systems on this chip. In 
other words, this book still 
applies to a large number of 
machines currently 
available. 

There are over 80 example 
programs used to illustrate 
the solutions to common 
problems facing the 
assembly language applica
tions programmer. These ex
amples are practical as well 
as explanatory and can often 
be used directly to form 
parts of applications pro
grams. 

The authors cover a lot of 
territory in the 18 chapters, 
3 appendices, and index of 
this book. They naturally 
begin with binary arithmetic 
and logical (AND, OR, 
NOT) operations, bringing 
the programmer familiar 
with high-level languages, 
but not assembly language 
"down" to the proper level 
of thinking. Next, a defini
tion of what constitutes 
memory and how it is 
accessed in a microcomputer 
is covered, which gives the 
novice assembly language 
programmer a basic idea of 
where things are located 
inside the machine. 

After the preliminaries are 
out of the way, the authors 
describe the parts of an 
assembly language program, 
such as labels and operands. 
Also discussed are assem
blers, cross-assemblers, and 
loaders. 

Chapter 4 begins the de
tailed descriptions of 8080 

instructions, including mov
ing data, binary arithmetic, 
software multiplication and 
division, and using the stack 
pointer. Chapter 8 then 
employs what has been 
learned so far to construct a 
number of commonly 
required subroutines. 

Next, binary-to-decimal 
and decimal-to-binary con
versions are covered, allow
ing the programmer to for
mat input and output,  
which is the subject of the 
next chapters: communi
cating with a terminal, and 
controlling a printer. Other 
types of communication to 
the physical world, such as 
digital and analog output, 
are also discussed. 

Chapters 16 and 17 cover 
a topic usually omitted from 
a programming guide, inter
rupt-driven processes. First, 
the concept of a real-time 
clock and its uses are dis
cussed, then the necessary 
considerations of real-time 
input and output are de
tailed. While the novice pro
grammer may not be able to 
use the information in these 

2 chapters immediately, the 
authors clearly show that 
progressing to that level is 
not that difficult, and the 
added flexibility of being 
able to take real-time events 
into account is of great 
benefit to the assembly 
language programmer. 

The final chapter discusses 
many helpful ways to debug 
assembly language pro
grams, the bane of many a 
programmer. Techniques 
here are illustrated using the 
authors' own debugging pro
gram, a tool serious pro
grammers can not afford to 
be without .  It allows inspec
tion and modification of 
memory, single-step execu
tion via breakpoints, and 
many other handy techni
ques. The authors have 
included the source code of 
this program in the book, 
which is a real bonus. 

In addition to the debug 
program listing in the 
appendices, the authors 
have also included the 
source listings of the cross
assembler and loader used 
on the Computer Automa-

MAGS AM™ 
KEYED F I L E 

M A N A G E M E N T  SYSTEM 
Sophisticated applications made simple. 
Pul data at your f i ngert ips . . .  eas i l y  accessed. d isplayed . and 
u pdated by key. MAGSAM'" a l lows your C B A S I C  programs to 
create and access sophist icated keyed f i le  structures t h rough 
simple CBASIC statements.  

Powerful,  affordable, and easy to use. 
MAGSAM'" is  now a v a i l a b l e  in th ree versions offe r i n g  an a r ray of 
featu res and capa b i l i t ies. Standard M AGSAM'" features inc l ude 
random by key. seq u e n t i a l  by key. generic by key. randomly by 
record n u m ber .  a n d  physical  seq uent ia l  access tech n iq ues.  Each 
MAGSAM'" Package incudes the MAGSA M '" file ma nager. tutorial  
progra m .  f i le  dump u t i l i t y .  User G u i de.  Reference Card.  and one 
year update service. 

• MAGSAM'" - Most advanced versi o n .  Secondary I n d e x i n g  with 
any n u mber o f  keys. and Record and Key Delet ion with a u tomat ic  
reuse of freed space. . . . . .  $1 45t 
• MAGSAM I I '" - S i n g l e  Key sup port with f u l l  Record and Key 
Delete capabi l i ty .  . . . . . . . S99t 
• MAGSAM I'" - Entry level versi o n .  S i n g l e  Key support without 
Delete functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $75t 
• MAGSAM'" User Guide o n l y  - com prehensive tutorial  and 
reference manual .  . $15 
Avai lab le  for  8" soft  sect o r .  M icropol is. and T R S-80 d i sk formats. 
Requi res CP/M" o r  der ivative and CBASI C .  Distr ibuted as CBASIC 
subrou t i n es i n  source f o r m .  

Visa and Masterchagre w e l c o m e .  D e a l e r  and OEM i n q u i ries 
i nv i ted . 
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tion LSI/2 to produce object 
code for the 8080. This 
assembler will assemble all 
hardware instructions de
tailed in Intel's document 
#98-004C Rev C, 8080 
Assembly Language Pro
gramming Manual, plus 
"certain compound and 
pseudo instructions."  What 
this means is that, 
throughout the text, the 
authors have chosen to use 
different mnemonics for cer
tain instructions, "for 
clarity." An example is 
ReSet Carry (RSC) instead 
of ORA A. The authors' in
tentions are certainly appre
ciated, but it is unclear 
whether or not this offers an 
advantage to the program
mer just learning 8080 
assembly code, especially if 
he or she has access to an 
assembler which uses Intel 
mnemonics. Certainly i t  is 
easier to remember that RSC 
means reset carry (as 
opposed to ORA A), but is 
it realistic to assume that the 
reader will be in a position 
to take advantage of the 
improvement? 

Only a few of the dozens 
of mnemonics were 
"improved," so hand 
translation is not difficult. 
The authors have been 
careful to identify which 
ones were changed, and the 
comprehensive index makes 
locating references in the 
text simple. 

Once author Weller had 

put together a winning com
bination of information, he 
knew not to tamper with 
success. The M6800 and Z80 
books have essentially the 
same information that the 
8080 book does, but natural
ly there are specific dif
ferences for these micropro
cessors. There are a few dif
ferences in the conclusions, 
such as chapters on floating 
point arithmetic in the 
M6800 and Z80 books, and 
graphic output in the Z80 
book, but by and large, 
each book covers the same 
general territory. In essence, 
then, Weller has written the 
same book 3 times. This cer
tainly has its advantages, 
because now it is easy to 
compare the p

-
erformance 

and instruction character
istics of these 3 
microprocessors. 

In the M6800 book, 
Weller again provided a 
listing for a debugging pro
gram as part of the appen
dices. As in the 8080 book, 
a number of the instruction 
mnemonics as defined by 
Motorola were found not 
suitable, and so Weller made 
a few substitutions of his 
own mnemonics (for ex
ample, DATA instead of 
FCB).  As long as the reader 
is aware that this is hap
pening (which the author 
points out in the preface), 
he or she will not have any 
trouble following the discus
sions. 
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Weller's Z80 book turned 
out to be a more ambitious 
project, however. It  includes 
a complete description and 
source code listing of an 
assembler of Weller's own 
design, in addition to the by 
now anticipated debugging 
monitor. These programs 
are available in paper tape 
or TRS-80 cassette form · 
from the publisher, free of 
charge with the return of the 
coupon from the book. 

In the Z80 book, Weller 
also chose to go his own 
way with the assembly 
language mnemonics, even 
more so than with the 
M6800 and 8080 instruction 
sets. Essentially, he felt 
that Zilog did a great disser
vice to 8080 owners by com
pletely redefining the 
mnemonics of their chip, 
even though a great part of 
the instruction set is exactly 
the same as that of the 8080. 
In actuality, the Z80 
instruction set is an extended 
8080 instruction set, except 
that Zilog used a different 
set of mnemonics for the 
instructions the Z80 has in 
common with the 8080. 

All this means is that 
those who are experienced 
in 8080 assembly language 
are forced to learn an entire
ly new set of mnemonics for 
the Z80, even though the 
actual execution of the 
instructions would be exact
ly the same as before. 
Weller perceived this as an 

injustice to 8080 users; that 
being the case, his assembler 
merely extends the 8080 
instruction set to include the 
full use of Z80 instructions. 
This approach will obvious
ly alienate some Z80 users, 
but no doubt will please 
those upgrading from an 
8080 based system to a 280. 
The author also provides a 
complete table which 
translates the mnemonics he 
uses in his assembler and 
debugger to the Zilog 
mnemonics. I prefer not to 
take sides in this matter, but 
I can't help but admire 
Weller for taking a stand for 
simplicity. 

Practical Microcomputer 
Programming is a very 
powerful series. It is well 
written and full of essential 
techniques for the assembly 
language programmer. The 
final question is: "what is 
next for Walter Weller?" 
The author intends to con
tinue the format used for the 
Z80 book and provide a 
complete assembler for the 
6502. He is hard at work on 
this assembler, and hopes to 
publish the book around the 
beginning of 1980. At long 
last 6502 users will have a 
definitive resource for this 
much neglected micro
processor. I am sure that the 
book will be well worth the 
wai t . •  

Blaise W Liffick 
Senior Book Editor 

Byte Publications 
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Pascal / MT 
from /Meta 1ea\ 

8080 / Z80 
• COMPILER & SYMBOLIC DEBUG! 

• RUNS UNDER CP/M (& Derivatives] 

• Generates Rornable Machine Code 

• Needs only 32K bytes 

• Output is 1 OX faster than P-code 

• Efficently cornpiles a subset of 

Standard Pascal 

Avai lable for ALL CP/M Systems 

$88.85 
Options include: real/business arithmetic 

rnulti tasking, interrupt procedures, etc. 

Call/Write 

Dealer Inquiries 
Invited 

Meta Tech 
3308 Midway Drive 

Suite 289 
San Diego, CA 921 1 0 
[71 4] 223-5566 X289 

� 
A Message 

to our S u bscri bers 
From time to t ime we make 
the BYTE su bscriber l ist 

informati on of interest to 
them in the mai l .  Used are 

avai lable to other com panies our subscri bers' names and 
wh o wish to send our  addresses only (no other 
subscribers prom otional informati on we may have is 
material about their produ cts. ever given ) . 
We take great care to screen 

these companies, choos ing Whi le  we bel ieve the 
only those wh o are reputable, distri butio n  of this 
and whose produ cts, services, informati on is of benefit to 
or informatio n  we feel wou l d  ou r subscribers, we firmly 
be of i nterest to you. D i rect respect the wishes of any 
mail is an efficient medium su bscriber wh o does not want 
for presenting the latest to receive such promotional 
personal computer goods and l iterature. Shou ld  you wish to 

services to our subscribers. 

Many BYTE subscri bers 
appreciate this control led 
use of our  mai l ing l ist, and 
look  forward to f inding 

restrict the use of your name, 
si mp ly  send your  request to 
BYTE Publ icati o ns I nc, Attn: 
Circu lation D epartm ent, 
70 Main St, Peterborough N H 
03458. Thank  you.  

Circle 288 on inqu i ry card. 

PET WORD PROCESSOR 

T h is p rogram perm i ts com posi n g  and pr int ing l etters, 
f l yers, advertisements, man uscri pts, etc. , us i n g  the 
C O M M O D O R E  P E T  and a pr i nter. 
Script d i rectives i n c l ude l i ne lengt h ,  left marg i n ,  cen
ter i ng , and s k i p .  E d it co m m an ds a l l ow the user to 
i nsert l i nes, delete l i nes, m ove l i nes and paragraphs,  
change stri ngs, save onto cassette, l oad from cassette, 
move u p ,  move d own , p r i n t  and ty pe. 
The CmC Word Processor P rogram add resses an R S-
232 pr inter th rough a C m C  p ri n ter adapter. 
The CmC Word Processor p rogra m  is  ava i lab le  for 
$29 .50. Add $ 1 .00 for postage and hand I i ng per order. 

Order d irect or contact your local computer store. 

� I ... 
• 
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CONN ECTICUT m icroCOMPUT E R  

150 POCONO ROAD 

BROOKFIEL D, CONNECTICUT 06804 
(203) 775-9659 

TL X: 7104560052 
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An ASCII 
String Program 

William Comer, 419 Blackman St, Lake Charles LA 70605 

Programming long American Standard Code for Infor
mation Interchange (ASCII) strings or a large number of 
strings can be a tedious job. The Motorola 6800 program 
in listing 1 simplifies the task by automatically setting up 
the proper hexadecimal codes in the ASCII string. This 
program assumes you are using a 6800 system with the 
Motorola MIKBUG monitor program. You simply type 
in the statements you wa11t printeQ during execution of a 
machine language program. The starting address of the 
ASCII string is stored in hexadecimal locations AOOO and 
A001 (high- and low-order byte respectively) before exe
cuting the program. 

Using the Program 
When a point is reached where you want to insert the 

text in your machine language program: 

• Load the program starting at  hexadecimal memory 
location 0100 . 

• Load the starting address of the ASCII string at 
hexadecimal address AOOO and A001 . 

• Load the starting address of the program into hexa
decimal memory locations A048 and A049 (01 in 
A048, 00 in A049) .  

• Start the program b y  typing G .  
• Type in the statements exactly a s  you want them 

printed . 
• Return to MIKBUG control by hitting the reset 

button. 

Listing 1: M6800 program to load ASCII characters into memory using MIKBUG and MP-C Interface. 

Hexadecimal  
Address Code Label Op Code Operand Commentary 

0 1 00 CE 80 04 START LOX #PIAD 
0 1 03 A6 00 I N 1  LDAA O,X Look for start bit. 
0 1 05 2 8  FC BM1  IN1  
0 1 07 6F 02 CLR 2,X Set counter for 1/2 bit. 
0 1 09 80 28 BSR DE Start t imer. 
0 1 0 8  8 0  22 BSR DEL Delay '12 bit  t ime. 
0 1 0 0  C6 04 LDAB #4 Set de lay fu l l  bit t ime. 
0 1 0 F  E7 02 STAB 2, X 
01 1 1  58 ASLB Set up counter with 8. 
0 1 1 2  80 1 8  I N 3  BSR DEL Wai t  1 character t ime. 
01 1 4  OD SEC Mark commentary l ine. 
0 1 1 5  69 00 ROL 0, X Get bit into CFF. 
01 1 7  46 RORA CFF to AR. 
01 1 8  SA DECB 
01 1 9  26 F7 BNE I N3 
01 1 8  80 12  BSR DEL Wait for stop bit .  
0 1 1 0  84 7F ANDA #�' 7F  Reset parity bit .  
0 1 1 F  8 1  7 F  CMPA #:ti 'F  
0 1 2 1  27 EO BEQ I N 1  I f  rubout, get next character. 
0 1 2 3  F E  AO 00 LOX ASSA ASC I I  str ing start address. 
0 1 26 A7 00 STAA O,X 
0 1 28 08 INX 
0 1 29 FF AO 00 STX ASSA 
0 1 2C 7 E  01  00 JMP START 
0 1 2 F  6 0  02 DEL  TST 2, X Is t ime up? 
01 31  2A FC BPL DEL 
0 1 33 6C 02 D E  INC 2, X Reset t imer.  
0 1 35 6A 02 DEC 2, X 
01 37 39 RTS 

Listing 2: To print an ASCII string during a machine language program, insert these 2 instructions into the program. 

H exadec ima l  
Code 

C E  XX XX 

BD EO 7 E  
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Op Code 

LOX 

JSR 

Operand 

# String 

PDATA 1 

Commentary 

Memory location. 
XXXX is the starting address of 
the ASC I I  str ing.  
M I KBUG subroutine to print 
on ASC I I  str ing. 
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FASTGAMMON'" by Bob Christiansen. Thousands of people are already playing FAST
GAMMON on TRS-80 and Apple. Now it is ready for SORCERER, with the sharpest graphics 
ever! Backgammon players love this machine language program that provides a skillful 
opponent. Eight-page instruction manual includes rules of backgammon. $1 9.95 

PLOT by Vic Tolomei. Now Apple owners wi l l  be envious of how easy you can get good · 

graphics on your SORCERER. PLOT includes both a super high resolution mode and a quick 
low resolution mode. Both are accessible from your BASIC programs using simple com
mands. Hi-res & la-res examples included on tape. $1 4.95 

Z-80 DISASSEMBLER by Vic Tolomei. Decode machine language programs, including 
SORCERER'S monitor and ROM-PACs. with this Z-80 Disassembler written in BASIC. In
struction mode prints out machine code and Zilog mnemo.nics in standard format. Or use 
the ASCII mode which converts machine code to' ASCII. $1 4.95 

MAGICMAZE"' by Vic Tolomei. A challe�ging maze game. Ten levels of play. Holding your 
lantern, you wander through a maze trying to stay on the right path and avoid pitfalls. 
Automatic scoring tells you how good a pathfinder you are. $ 1 1 .95 

SOFTWARE INTERNALS MANUAL FOR THE SORCERER byVicTolomei. A must for 
anyone writing software for the SORCERER. Seven chapters: Intra to Machine 
Language, Devices & Ports, The Monitor, Cassette I nterface, BASIC structure, 
Video & Graphics, The Keyboard. Indexed. Includes diagrams and software rou
tines. 64 pages. $1 4.95 

� '!��:�sui����1�E � Telephone 24 hours, seven days a week: (213) 344-65Q9 

WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer 
programs. Or, if you prefer, you may order directly from us. MasterCharge and Visa card
holders may telephone their orders and we will deduct$1 from orders over$19 to compensate 
for phone charges. Or mail your order to the address above. California residents add 6% sales 
tax. Orders outside North America add $5 for registered airmail, pay in U.S. currency. 
• The name "SORCERER" has been trademarked by Exidy, Inc. 

BYTE 
BACK I&)&)UJ:&) 

fOQ &)ALE 
The following issues are available: 

July, November, 1976; March, May thru December, 

1977; February thru October, December 1978; and all of 

1979. 
Cover price for each issue thru A ugust '77 is $1.50 plus 

25<!: postage and handling ($3.50 total foreign). 

September '77 thru '79 issues are $2. 00 plus 50<!: 
postage and handling 

($4. 00 total foreign). 

Send requests 

with 

payment 

to: 

B YTE 
Publications 
70 Main St. 
Peterborough 
NH 
03458 
A ttn: 

Back Issues 
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on ALL Computers, Peripherals, Software, and ALL other fine Radio 
Shack® products. 

llad1e lhaeK 
Authorized Sa les  Center 

1 1 1 7 CONWAY M I SS IO N , TEXAS 78572 (5 1 2) 581 -2765 
NO TAXES on out-of-state sh ipments. 

I i ���; l FREE S u rface del ivery avai lable in the U . S .  
WARRANTIES wil l  be  honored b y  y o u r  local . Radio Shack® sto.re. 

THE BRAND NEW 

EXCE L  TX-80 
DOT MATR IX P R I NTER 

ONLY$560°0 
STANDARD FEATURES: 
• 80 columns on plain paper with adjustable paper width 
• 1 50 characters per second (70 l ines per minute ) throughput; 
• Friction feed standard, tractor feed at $25 more 
• 96 character set ( upper and lower case) p lus PET's· 

graphic set 
• Elongated character ( double width pri nti n g )  
• M icroprocessor control and self-test when power u p  
• Centronics compatible paral lel interface 
• 90 days warranty parts and labor 

OPTIONAL INTERFACE BOARDS & CABLE SETS: 
• PEr, APPLE W, TRS-so· and serial interface board avai lable 

at $60 each 
• All  our  interface boards reside inside the printer and does 

not requ i re extra power supply 
• Cable for each interface is avai lable at extra cost 

SEND ORDERS TO: 

P. 0. Box 1 1 47 
El Cerrito, Calif. 94530 
Phone: (415) 465-4240 

TERMS: 

• Checks, Master Charge 
and Visa accepted • Allow 
up to 4 weeks for delivery 
• Please add $15 per 
printer for shipping & 
handling • Calif. residents 
add 6% sales tax. 
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EXCEL COMPANY 
MICRO COMPUTER SYSTEMS 

618 GRAND AVENUE 
OAKLAND, CALIF. 94610 

We are the orig inal  PEr Keyboard 
I nterface people 

•Trade Marks o f  Commodore, Apple & Tandy Corp. 
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Tremendous Savings 
on Refurbished AJ 
Couplers/Modems 
Your chance to buy the best from the world leader in 
data communications. We have a variety of couplers 
and modems-formerly on lease to our customers 
-fully refurbished. This is a rare opportunity for you 
to have the same models used by the largest compa
nies in the world. 

• Some models under $ 100! 
• 30-day parts/labor warranty 
• Nationwide AJ service network 
• Fast delivery 
• Variety of models-up to 1 200 baud 
• Limited quantities 
• Use your Visa or Master Charge 

Act now. First come , first served. Write Anderson 
Jacobson, Inc . ,  5 2 !  Charcot Ave . ,  S an Jose, CA 
95 1 3 1 .  Or call your nearest AJ office: 

San Jose , CA Rosemont, IL Hackensack, NJ 
(408) 946-2900 (312) 671-7155 (20 1 )  488-2525 

�:! ANDERSON 
� JACOBSON 

MICRO-AMERICA has i t  i n  stock!! 

• COMMODORE • 
8K PET $ 795 

16K PET $ 995 

32K PET $1295 

2040 DISKS $1295 
2022 PRINTER 

(Tractor) $ 995 

2023 PRINTER 
(Friction) $ 849" 

FAST, OFF THE SHELF DELIVERY ON: 
• COMMODORE PETS & Peripherals 
• TEXAS INSTRUMENTS 99/4 Personal Computer 
• CENTRONICS Printers 
• HP-41C 
• Accessories 

For Prices, Information or Phone Orders, Call: 
{61 7) 879-8709 

To Order by Mail, Send a Check or Money Order to: 

MICRO-AMERICA 
P. O. Box 894 

Framingham, Mass. 01 701 
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The address in memory locations AOOO and AOOl is the 
location following the last character in the ASCII string. 
Read this location and insert hexadecimal 04 into the 
memory location listed in hexadecimal AOOO and AOOl . 
This will be used as an end of text marker by a MIKBUG 
routine (PDATAl) .  

To output the ASCII string during a machine language 
program, insert the program section shown in listing 2 .  
This program saves a lot  of  time when programming a 
large number of long ASCII strings. It has saved me 
many hours of tedious programming. • 

Table of Subroutines 

Peter W Meek, 1788 Miller Ave, Ann Arbor MI 48103 

If you have a subroutine in a program, it is very likely 
you wrote the first line on a nice even number like 5000 
or 10000. Now the program is finished, and it is time to 
neaten it up. You type the RENumber command, but 
where is your subroutine now? 

If you put a table of subroutines at  the end of every 
program, as shown below, the renumber command will 
keep track of them for you. 

' 10 REM 

4999 END 
5000 

5900 RETURN 
10000 

10900 RETURN 
20000 
20010 GOTO 5000 
20020 GOTO 10000 
99999 END 

START OF PROGRAM 

REM END OF PROGRAM 
REM START OF SUBROUTINE #1 

REM END OF SUBROUTINE #1 
REM START OF SUBROUTINE #2 

REM END OF SUBROUTINE #2 
REM TABLE OF SUBROUTINES 
REM SUBROUTINE #1 
REM SUBROUTINE #2 

Now the destinations of the GOTOs will be changed 
along with the actual line numbers. A program listing 
will end with a clear statement of where to look for that 
line which seems to have a bug in i t .  

Of course, this can be used to keep track of any part of 
a program that you like. • 



Sharp Introduces 
Alphanumeric Calculators 

Sharp Electronics Corp has introduced 
two handheld scientific calculators in 
which alphanumeric formulae can be 
entered as written without being 
translated into machine language. The 
most complicated formulae can be 
entered into the machine and displayed, 
and can be visually edited, corrected, or 
tested without going through any 
translation phase. The key 'to the ver
satility of both machines in an exclusive 
"rolling writer" dot matrix liquid crystal 
display which shows numbers, letters 

M I SC E L LA N EO U S  

and symbols. Because the entries roll 
across the liquid crystal display, as 
many as 80 entries can be made. 

The EL-5100 has a 24-character 
display which can enter and store up to 
80 steps, because of the rolling writer 
feature. I t  has 61 keyed functions, 10 
data memories, and Memory Safe Guard 
to maintain data and programs even 
when the power is off. The EL-5100 ac
cepts the input of complicated formulae 
with up to 15 levels of parentheses and 8 
levels of pending operations. Complex 
formulae can be stored as long as need
ed. Five formulae, with up to 80 steps, 
can be stored for easy calculations and 
recalled at the touch of a key. Ten 
variables can be stored and used in the 
formulae. 

The EL-5101 has capabilities similar to 
the EL-5100. It has a 16-character 
display which can roll to 80 characters, 
storage up to 48 steps, and six data 
memories. 

Both models are wafer-thin, horizon
tally held, weigh just over 5 ourices, and 
come in a brushed metal finish . The 
EL-5100 is priced at $99.95 and the 
EL-5101 is $79.95. For further informa
tion, contact Sharp Electronics. Corp, 10 
.Keystone PI, Paramus NJ 07652. 
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Encryption Device Secures 
Data in TRS-80 

CRYPTEXT is a hardware encryption 
device designed to plug directly into the 
back of the Radio Shack TRS-80 Model 
I or into the expansion interface via an 
optional cable. The device allows users 
to secure virtually any data stored on 
cassette tapes or on disks against 
unauthorized access. Used with a 
modem, CRYPTEXT allows data or 
messages to be transmitted by telephone 
or other communication channels in 
complete privacy. Other uses include 
generating pseudorandom numbers for 
games or scientific programs. 

Prior to encoding data, CRYPTEXT 
requires a user to enter a 10-character 
key; each of the 280 possible keys results 
in a different and completely incoherent 
version of the data submitted for en
cryption. To decode secured data, four 
elements are essential : the encrypted 
data, the CRYPTEXT unit, the software, 
and the correct user-supplied key. The 
lack of any of these elements prevents 
access to the original data. 

The price is less than $300 and in
cludes demonstration software and user
oriented documentation. Optional cable 
and additional tape or disk software are 
available for a small additional charge. 
For further information, contact 
CRYPTEXT Corp, POB 425 Northgate 
Sta, Seattle WA 98125 . 

Circle 623 on inquiry card 
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What's NswP 

Daisy Printwheels 
These plastic daisy printwheels with 

96 character positions are available from 
AGT Computer Products Inc, 10906 
Rochester Ave, Los Angeles CA 90024. 
They presently offer 27 Qume compati
ble and 13 Diablo compatible typestyles, 
including those which are more com
monly used . These printwheels have 
rubber buttons with a plastic disk on the 
top for ease of handling. All printwheels 

Portable Computer System 
Called the MAScot, this complete 

computer system is housed in a portable 
carrying case. The system contains the 
following modular components: a 
5-inch, 7 by 9 dot matrix video display
ing all 128 characters of the American 
Standard Code for Information Inter
change (ASCII) set, single or dual 5-inch 
floppy disk drives offering 80 to 320 K 
bytes of data storage, 40 or 80 column 
dot matrix printer, 300 or 1200 bits per 
second (bps) modem with built-in 
acoustical coupler, and 8- or 16-bit 
microprocessor featuring up to 1 M 
bytes of programmable memory. The 
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have a metallized period, �xtra heavy 
underscore, and reinforced hub and 
spoke stress-points. In addition, 2 IBM 
compatible printwheels in Orator and 
OCR-B typestyles with

" 
the flip-top clasp 

for use in lhe IBM 6240 system are 
available. The company manufactures 
special wheels to order, and will modify 
existing molds in order to accommodate 
special characters or logos. 

Circle 586 on inquiry card. 

carrying case also contains extra storage 
space, and the top cover is removable. 
The design highlights minimum size and 
weight combined with durability. 
MAScot firmware is extended BASIC, 
featurin'g integrated assembly instruc
tions using a high-level incremental com
piler. The operating system handles 
multidisk files. 

Depending upon configuration, the 
price ranges from $3999 to $9999. For 
further information, contact Micro 
Application Systems Inc, 4345 Lyndale 
Ave N, Minneapolis MN 55412. 
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Microbench 8086 
Software 

A series of computer programs to 
support applications development for 
the Intel 8086 16-bit microprocessor, 
Microbench 8086, has been announced 
by Virtual Systems Inc, 1500 Newell 
Ave #406, Walnut Creek CA 94596. 
These programs operate in conjunction 
with PDP-11 and LSI-11 computers to 
provide an economical program 
development capability for the Intel 
8086. 

Included in Microbench 8086 software 
are a relocating assembler, linking 
loader, librarian, and object file 
formatter. The assembler supports 
extensive macro and conditional 
assembly capabilities, cross reference 
li.stings, and provides for memory 
addressing beyond 64 K bytes. The I t  
loader provides linkage facilities, 
selective loading from libraries, and 
directives for specifying read-only and 
programmable memory alignment 
boundaries. 

The object file formatter produces 
binary modules in compatible formats 
for use with programmable read-only 
memory programmers and emulation 
systems. Microbench software is coded 
in Macro-11 for high throughput, and 
operates under RT-1l, RSX-11M, RSX-
11D and RSTS/E operating systems. 
Perpetual license fees start at $1695 
including documentation and first-year 
m·aintenance. 
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Where Do New Products Items 
Come From? 

The information printed in .the new 
prodl!cts pages of BYTE is obtai�ed from 
"nem·· product" �r· ''press 'relea�e" copy 
sent by the promoters of new products. If 
in our judgement the information might 
be of interest to the persc:mal ·computing 

· experimenters and homebrewers who 
read .BYTE, we pririt it in some form. We 
openly solicit releases and photos from 
manufacturers and suppliers to this 
marketplace. The information is printed 
more .or less as a first in first out queue, 
subject to occasional priority 'modifica
tions. While we would not knowingly 
print untrue or inaccurate data, or data 
from ,_JJ.nr.eliable companies, our capacity 
·to evaluate the products and companies 

· appearing in the "What's New ?" feature is 
necessarily limited. ·We therefore cannot 
be responsible for product quality or com
pany performance. 

' 
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· What's NBWP · 

' 

64 K Byte Microcomputer 
System 

This 2 board microcomputer system 
utilizes DEC's LSI 11/2 central process
ing u'nit model KDll-HA with power 
fail and auto restart, 16-bit 110 (in
put/output) direct memory access 
(DMA) port, real-time clock input, vec
tor interrupt handling, and Chrislin 
Industries' Cl-1103 32 K byte by 16 
memory board. The programmable 

Single-Board 
Microcomputer System 
Designed as · 

Learning Aid 

The TM990/189M, a self-contained 

M I SC E L LA N EO U S  

memory module has an access time of 
300 ns from synchronous active and the 
cycle time is 525 ns. On-board memory 
select is available in 2 K byte increments 
up to 128 K words. Complete power 
consumption is under 6 W. The memory 
is tested and burned in and warranteed 
for a full year. The single quantity price 
is $1250. For further information, con
tact Chrislin Industries, 31312 Via Col
inas #102, Westlake Village CA 91361. 

Circle 592 on inquiry card. 

single-board microcomputer system, has 
been announced by Texas Instruments 
Inc. This microcomputer system is 
designed as a completely assembled 
learning aid for hands-on experience, 
plus instruction in microcomputer 
fundamentals, assembly and machine 
language, and microcomputer 
interfacing. . 

The board is self-contained with 1 K 
bytes of programmable memory 
(expandable on board to 2 K bytes) and 
4 K bytes read-only memory 
(expandable on board to 6 K bytes). The 
read-only memory contains the system 

, monitor (UNIBUG) and a symbolic 
assembler. Mass memory storage can be 
accomplished with the audio cassette 
interface. Built into the TM990/189M is 
a 45 key alphanumeric keyboard and a 
10 digit, 7 segment display . The display 
has a 32 character buffer. It may be 

Single Read-Only Memory 
and 1/0 Timer 

This read-only memory and 110 
(input/output) timer can be used with 
the S6802 microprocessor to form a 
complete S6800 microcomputer with 
only 2 integrated circuits. The new 
device will also work with the S6800, 
S6801, S6808, S6809 or the 6500 family 
microprocessors. 

Designated the S6846, the device 
combines 2 K bytes of read-only 
memory, an 8-bit bidirectional �ata port 
with 2 control lines for a parallel 
interface, a programmable interval timer 
and counter, and programmable 
registers for peripheral 110 data and 
control. The S6846 is the first part in the 
S6800 family to feature an automatic 
hardware power on reset capability. 

The mask programmable device is 
fully compatible with transistor
transistor logic as well as with other 
members of the S6800 family. It 
operates from a single + 5 V DC power 
supply. Read-only memory code for the 
device can be developed on the AMI 
MDC-100 Microcomputer Development 
Center using 6800 assembly language, 
though specific control software for the 
S6846 must be user developed. 

Contained in a 40-pin dual-in-line 
package, the S6846 is priced at $7 in 
plastic and $8.95 in ceramic. For further 
information, contact American 
Microsystems Inc, 3800 Homestead Rd, 
Santa Clara CA 95051. 
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shifted right or left to view any 10 digits 
of the 32 character buffer. Provisions 
are on the board to add an external, 
standard EIA terminal or teletypewriter 

' interface. 
Other features of the TM990/189M 

include a series of addressable light
emitting diodes (LEOs). Coupled with 
these visual indicators is a piezoelectric 
speaker for audio signals. 

The TM990/189M is priced at $299 
and the optional power supply 
(TM990/519) is $65. For further infor
mation, contact Texas Instruments Inc, 
POB 1443 MIS 653, Houston TX 77001. 

Circle 594 on inquiry card. 
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Mkrocomputer With Large 
Characters Ideal for 
Instruction 

The EduCALC 189 GO is a 16-bit 
printed circuit board designed specifi
cally for instruction. The instructor has 
an onboard 45-key alphanumeric 
keyboard and gets input, output and 
status information from the light
emitting diode display . Large characters 
on the other side of the unit repeat this 
display to the audience. 

Assembly-language programming is 
featured with minicomputer instruction 
set; read-only memory resident software 
(including system monitor for program 
debug and symbolic as�embler); single 
step execution; cassette interface; EIA 
and Teletype interface; 1 K byte pro
grammable memory and 4 K byte read
only memory (expandable); 16-bit pro
grammable 1/0 (input/output) con
troller and interrupt monitor; 2 MHz 
clock; also software and firmware com
patibility with the entire TI 9900 family 
of microprocessors. 

The price of the EduCALC 189 GO is 
$1074 which includes TM 990/189 board 
and power supply, a 570-page tutorial 
text, a 300-page user's guide, and a rigid 
carrying case. There is a one-year 
warranty on the neon display and inter
face and a 90-day warranty on the TM 
990/189. Contact Educational Calculator 
Devices Inc, POB 974, Dept 14B, 
Laguna Beach CA 92652. 

Circle 61 1 on inqu i ry card. 

Acoustically Coupled 
Modem 

CAT is an acoustic modem which is 
designed to transmit data over all 
telephone lines. I t  allows one computer 
or terminal to talk to another. Data ex
change can occur at any speed up to 30 
characters per second (300 bps). The 
device offers features that include Bell 
103 compatibility; answer, originate, 
and test modes with full and half 
duplex; and light-emitting diodes for 
displaying unit status. Standard on the 
modem are an acoustic self-test and a 
compact power supply that plugs direct
ly into wall sockets to reduce heat and 
voltage hazards. For further informa
tion, contact Hamilton Avnet Elec
tronics, 10950 Washington Blvd, POB 
2647, Culver City CA 90230. 

Circle 618 on inquiry card. 
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M I SC E L LAN EO U S  
8085 Microcomputer Card 

The SSM-85/2 is a general-purpose 
single-board applications control com
puter measuring 4 .5 by 6.5 inches (11 .43 
by 16.51 em) .  The card features a 4-level 
programmable interrupt; 256 bytes of 
programmable memory; 1 K bytes of 
erasable read-only memory (expandable 
to 2 K bytes); 1/0 (input/output) con
sists of 22 parallel lines with an addi
tional 6-bit memory-mapped port; a 
serial ElA level 1/0 port; a program
mable 14-bit binary counter and timer 
which is controlled by the system 3 
MHz crystal and a software-readable 
switch. The processor has an instruction 
cycle time of 1 .33 !iS and is software 
compatible with the 8080A. 

The SSM-85/2 assembled circuit card 
is priced at $197. For further informa
tion, contact System Service, 3627 
Longview Valley Rd, Sherman Oaks CA 
91423. 

Circle 612 on inquiry card. 

Manual Aids TRS-80 Users 
in Utilizing Level II BASIC 
Read-Only Memory 

The Software Technical Manual has 
beep written by the technicians at 
Houston Micro-Computer Technologies 
Inc to provide the assembly programmer 
with documentation of the TRS-80 Level 
II BASIC read-only memory entry 
points and provide working examples of 

High-Quality S-100 
Cabinet 

Designated the Model 2150, this 
industrial-quality electronics cabinet is 
for hobbyists and system designers using 
the S-100 bus. The Model 2150 features 
a split construction design permitting 
rapid, easy access to all components by 
the removal of two screws. Heavy duty, 
22-gauge steel is used throughout. A 
louvered bottom panel and louvered 
sides plus a fan facilitate air flow for 
efficient thermal characteristics. Com-

their use. The manual is for the person 
that understands and programs in Z80 
assembly language and is interested in 
writing fast, computer-oriented pr<J,;; 
grams. It is organized in sections which 
emphasize different aspects of computa
tion. The Software Technical Manual 
sells for $49.95. The address of the com
pany is 5313 Bissonnet, Bellaire TX 
77401 . 

Circle 613 on inquiry card. 

ponents are mounted on a separate, 
removable chassis enabling rapid 
troubleshooting. One or two 5-inch disk 
drives are mounted in electrically 
shielded enclosures protecting media 
from spurious noise. A fully shielded 
and terminated 8-slot backplane is 
totally compatible with the S-100 bus. 

The Model 2150 electronics cabinet is 
priced at $795. For further information, 
contact Advanced Computer Equipment 
Inc, 3 Republic Rd, N Billerica MA 
01862. 

Circle 619 o n  inquiry card. 



Video Timer and Con
troller Device from Texas 
Instruments 

This single device video timer and 
controller has been announced by Texas 
Instruments Inc, POB 1443 MIS 6404, 
Houston TX 77001. A silicon gate, 
N-channel metal-oxide semiconductor 
(MOS) device, the TMS9927, offered in 
a 40 pin dual-in-line package, generates 
video display timing signals for standard 
and nonstandard video monitors that 
incorporate both interlaced and non
interlaced formats. 

M I SC E L LAN EO U S  

The TMS9927 may be used with 
either 8- or 16-bit processors, including 
the TMS9900 family as a. memory map
ped 110 (input/output) device. It can 
also communicate with the communica
tions register unit (CRU) interface of the 
TMS9900 family via the TMS9901 pro
grammable systems interface. 

Five sections comprise the new video 
timer and controller: processor interface, 
cursor control, horizontal control, ver
tical control, and self-load. The video 
timer and controller provides 9 user pro
grammable control registers. Seven reg
isters control horizontal and vertical for
matting, and 2 control the cursor 
address. 

The architecture of the TMS9927 is 
intended to allow maximum design flex
ibility. Most raster scan videos may be 
controlled by the TMS9927 by appro
priately programming the control reg
isters. The TMS9927 is interchangeable 
with Standard Microsystem Corpora
tion's (SMC) CRT 5027. 

Priced in 100 piece quantities, the 
TMS9927 video timer and controller is 
$22.50 in plastic and $27 in ceramic. 

Circle 595 on inquiry card. 

Control System for TRS-80 and PET Computers 
Able to sense up to 24 inputs and 

drive 16 medium power outputs, the 
SY.16 is a plug compatible turnkey 
control system with all software and 
hardware furnished. The 16 output 
devices can be any 6 V or less on/off 
mechanism using less than '1. A. Relay 
coils can be driven directly. By selecting 
a 6 V relay with appropriate contacts, 
AC signals and power can be switched, 

controlling most equipment originally 
designed for manual operation. 

Input devices can be transistor
transistor logic (TTL) gates, or any form 
of switch contacts, including thermo
stats, reed switches, microswitches, 
joysticks, keyswitches and numeric 
keypads. The SY-16 can sense open or 
closed conditions. Up to 8 switches can 
be wired for fast operation. A switch 

48 K Byte Dynamic 
Programmable Memory 
Board 

This 48 K byte dynamic program
mable memory board featuring complete 
compatibility with Z80 based S-100 bus 
microcomputer systems has been intro
duced by Vector Graphics Inc, 31364 
Via Colinas, Westlake Village CA 
91361. The board incorporates the Z80 
refresh mode for problem free, 
transparent refresh, and consumes less 
than 4 W of total power. Superior 
reliability is ensured because of a low 
parts count and low operating 
temperature. It is also tested with over 
400 million error-free read and write 
cycles before being thermally cycled and 
aged. Fully assembled, the Vector 
Graphic 48 K byte dynamic program
mable memory board is priced at $695. 

Circle 596 on inquiry card. 

closure can be captured and held, or 
noisy contacts can be debounced. 

A software timing and control 
program (ST AC) allows the user to 
specify and execute complex timing, 
sensing, and control sequences without 
having to program or write programs 
which call ST AC as a subroutine. An 
interactive program is also furnished to 
help design sequences and experiment 
with them. 

The SY-16 comes completely 
assembled, tested and ready to plug into 
TRS-80s (model T) or PETs (Model P) 
with software and comprehensive 
instruction manual describing sequence 
design, 110 (input/output) device 
control, ST AC operation, and example 
applications for $289. The instruction 
manual is available at $12 and 
refundable upon SY-16 purchase within 
60 days. For further information, 
contact Cooper Computing, POB 16082, 
Clayton MO 63105. 

Circle 597 on i n quiry card. 
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Appletext is a powerful, new, 2-pass, 
disassembler for the Apple II microcom
puter. This programming tool disassem
bles any machine language program 
which resides in the Apple II. The dis
assembler creates a text file and assigns 
labels which enable the programmer to 
make them more useful.  Initially, the 
label assignments contain the starting 
address of all subroutines. The 
disassembler will be valuable to any 
programmer who wants to rEwrite, 
debug, modify, analyze, and understand 
the workings, functions and operation of 
inadequately documented programs for 
which there are no available source 
listings. 

The disassembler is available on cas
sette with instructions for $29.95. For 
further information, contact Micro
products, 2107 Artesia Blvd, Redondo 
Beach CA 90278. 

Circle 577 on inquiry card. 

Cross-Assembler for 6800s 
The 2-pass Macro Cross-Assembler 

from Hemenway Associates generates re
locatable and linkable code. It requires 
the LNKEDT68 which is described 
below. Resident on a 6800 system, 
XA6809 lets the user immediately pro
duce code for a 6809. It produces a 
listing, a sorted symbol table, a cross
reference list, and relocatable object 
code. This program features fast execu
tion, full macro facility, relocation, and 
linking. 

The LNKEDT68 system utility 
manipulates the relocatable file produced 
by the cross-assembler and Hemenway 
Associates' RA6800ML assembler and 
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Apple II Tiny Business 
Software 

Tiny Business Inventory Management 
System, Accounts Receivable and 
Accounts Payable for the Apple II off
er a realistic approach to the 
capabilities of the Apple II in a Tiny 
Business environment. Each software 
package requires a minimum system. 
configuration of 48 K fytes and 1 disk 
drive and an optimum configuration of 
2 disk drives and floating point firm
ware. The Inventory Management 
System supports 820 separate inventory 
items and quantities to assist the user in 
evaluating stock sales. The Accounts 
Payable and Accounts Receivable soft
ware handle 150 accounts each . All soft
ware packages have password protection 
to allow the user security on sensitive 
portions. 

The Inventory Management System is 
priced at $100, while the Accounts Pay
able and Accounts Receivable software 
is $75 each. For further information, 
contact Custom Computing Systems Inc, 
204 2nd Ave N, Saskatoon, Saskat
chewan CANADA S7K 285 . 

Circle 578 on inquiry card. 

All States Payroll System 
A fully user defined, all states payroll 

system has been announced by Payne, 
Jackson, and Associates (PJA). 447 E 
Fifth Ave, Anchorage AK 99501 . 
Simultaneous multistate processing of up 
to 4 states is also possible. All standard 
reports with current, month, quarter, 
and year to date amounts, plus a limited 
report generator are included. The 
system supports 3 and in some cases 4 
levels of control to pe.rmit the maximum 
in flexibility within a given payroll . The 
standard controls are used for company
wide items, while the exception controls 
and override controls are used for 
specific employees. Small and simple 
payrolls are also easily handled . 

The system runs on an Alpha Micro 
and is part of the PJA Accounting 
System which is currently available for 
$500. 

Circle 579 on inquiry card. 

STRUBAL + compiler as well, produc
ing runable binary files with the desired 
relocations and linkages performed. 
More sophisticated than a simple link
ing loader, LNKEDT68 is a 2-pass, disk
to-disk program. The user can build out
put files without regard for the amount 
of programmable memory available at 
load time. 1 

Super BASIC for 6800 
Computers Using PerCom 
5-Inch Floppy Disk 
Systems 

PerCom Data Company has 
announced Super BASIC for 6800 com
puters using PerCom's LFD-400 or 
LFD-1000 5-inch floppy disk systems. 
An extended disk BASIC, similar in 
dialect to Southwest Technical Products' 
(SwTPC) 8 K byte BASIC. Super BASIC 
supports 42 commands and 31 functions. 
The program requires 12 K bytes of 
memory. Super BASIC is compatible 
with programs written in SwTPC 8 K 
byte BASIC (versions 2 .0, 2.2, and 2.3) . 
Besides additional commands and func
tions, it includes refinements that reduce 
program run times by 35 to 40 percent .  
Other enhancements include direct ran
dom access to disk file data; optional 
use of the question mark in lieu of the 
Print command; 9 digit binary-coded 
decimal (BCD) 
arithmetic; named disk file and batch 
processing capability when Super BASIC 
is used with PerCom miniDOS; line and 
character position error reporting; and 
fast execution of function calls. 

Super BASIC is supplied on 5-inch 
disks and, together with a users manual, 
sells for $49.95. Upgrade kits for using 
Super BASIC with SwTPC or Smoke 
Signal Broadcasting Co disk systems are 
also available. For further information, 
contact PerCom Data Co, 318 Barnes, 
Garland TX 75042. 

Circle 580 on i nquiry card. 

Versions are available for Percom, 
!COM, SwTPC, Smoke Signal Broad
casting and Tano systems. The XA6809 
is priced at $149. 95, and the LNKEDT68 
is $49.95. For further information, con
tact Hemenway Associates Inc, 101 Tre
mont St, Suite 208, Boston MA 02108. 

Circ l e 581 on inqu iry card. 
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SPEECH 
SYNTHESIZER 
The finest low cost, high quality 
electronic speech synthesizet Pro-
grammable to any language or 
dialect. 
Cat No. 1916 For Apple II 

COMPUTALKER 
SPEECH 
SYNTHESIZER 

The finest low cost. high quality 
electronic speech synthesizer. Pro-
grammable to any language or 
dialect. 
Cat No. 1917 

For the TRS80 485.00 

TARBELL 
Cat No. Description 
1756 Cassette Inter-

face kit 
as above, a&t 
Floppy Disk 
Interface kit 
as above, bare-
board 
Disk Basic on 
CP/M disk 
Cassette BASIC 
J2K Static Ram 
kit 

Add music and sound effects to 
YOUR computer programs. Com
plete system with speaker/amplifier 
unil, volume control, earphone 
jack and plug in connectors. Com
plete Demo and Sound Composer 
programs included. 
Cat No. 1899 PET 

SSM AIO 
APPLE I I  SERIAL 
& PARALLEL 
INTERFACE 

Interface your Apple with 
printers, plotters, terminals, 
modems, etc. Features one RS232 
serial interfue, two bH:Iirectional 
8-bit parallel ports, on board firm-
ware. With comprehensive users 
manual and application notes for 
interfacing with many popular 
printers and terminals. 
Cat No. 1918 kit 
Cal No. 1919 a&t 

16K TRS·80 
MEMORY $85 
ADD·ON 

Installs in minutes! Everything 
you need to upgrade to 16K, 
32K, or 48K. Guaranteed to 
work i n  your machine. 
Cat No. 1 1 5 6, 

for TRS-80 keyboard unit 
Cat No. 1 1 5&-A 

hp. Inter. Prior to 4/1/79 
Cat No. 1 1 56-B 

Exp. Inter. After 4/1/79 

Software driver RS-232 output. 
Interface Diablo, Teletype, Tl 
Silent, etc., without expansion 
interface! 

$49. Cat No. 1 1 99 

CENTRONICS 
PARALLEL & 
SERIAL 
MICROPRINTERS 
A non impact desktop miaopt"inter 
perfectly suited for todays per-
sonal computers, microprocessor 
development systems, diagnostic 
systems. CRT h.ard copy a.nd more! 
40 column. 
Cat No. 184J* Parallel 
Cat No. 1844•Serial 

8k bytes, large key
board; numeric 
keypad and grapl� 
ics on keys. 
16k bytes, large 
keyboard, numeric 
keypad and graph
ics on keys. 
32 bytes, large key· 
board, no graphics 
on keys. 
80 column dol ma-
trix tractor feed 
printer 
Dual drive mini 
floppy system, 343k 
net user storage 

$445 
$515 

Give your Apple the power of 
speech! Digitizes words and 
sets up a table so that these 
words can be called on under 
program control. Requires re-
corder · + 2 mikes. This and 
Apple lis'ner can be used as 
subroutines. 
Cat No. 1691 

Communicate with your Apple 
via speech! Use your cassette 
recorder and a mike. Responds 
to words it has learned under 
program control. 
Cat No. 1 692 

S-100 
EDGE 

CONNECTORS 
Buy any 3, take 

10% off 
Cat No. Description 
1376 lmsai type, 

soldert<�il 
lmsai type, wire-
wrap 
Altair type, 
soldertail 

Cal No. Description 
1682 Basic Assembler 

for the PET 
PET Graphics 
Othello, BK 
Daily Biorhythm, 
BK 

APPLE SOFTWARE 
buy any 3, take 10% off 

Cat No. Description Price 
1317 Sargon Chess. 19.95 1695 Tic-Tac-Talkeri 19.95 

16K Spectrum Analy-
1196 Bridge Cha� 14.9S sis, 24K 

Ienger, 16K 1696 Bomber, 16K 9.95 
1592 Bowling/Trilogy, 7.95 1697 Rocket PilotJ 12.95 

20K Saucer Invasion. 
1587 CoiL Applesolt 7.95 16K 

II + 20K 1699 Star Wars/Space 12.95 
1701 Daily Biorhythm, 7.95 Maze, 16K 

16K 1693 Music Kaleido- 9.95 
1656 Galactic Block- 9.95 scope, 16k 

ade Runne�; 16K 1719 Personal Finance 9.95 
1658 Sd-Fi Game 7.95 Package, 16K 

Sampler, 16K 1697 Apple 21 (Black- 9.95 
1662 Othello Ill, 16K 7.95 jack), 16K 

SOFTWARE 
buy any 3, take 10% off 

Cat No. Description 
1341 

1725 

1039 

1680 

1 549 
1685 

1681 

1332 

1ll8 

1199 

Fortran (Micro-
soft) L2, 48K + 
disk 
CP/M, L2, 16K 
+ disk 
Renumber 4K -
48K 
Renumber, 16 -
48k + disk 
Newdos+ 
Electric P.aint-
brush 
Syscop (copies 
SYSTEM tapes 
level Ill Basic, 
L2 + 16K 
Electric Pencil, 
cassette 
TR>232 Serial 
Interface 
Star Trek Ill, L2, 
16K 

SSM 

Price 
5275.00 1481 Backgammon, 10.95 

L2, 16K 
1048 Machine Lan- 23.95 

149.95 guage Monitor, 
L1/L2 

14.95 1042 Tarot. L 1/L2, 4K 5.95 
1706 Music Master, L2 14.95 

19.95 + 16K (plays 
music) 

99.95 1195 Bridge Ch.al- 14.95 
14.95 Ienger, L2 + 16K 

1186 Air Raid (real 14.95 
9.95 time target game) 

l1/L2 + 4K 
49.00 15n Personal Finance 9.95 

Package, l1 + 
95.00 4K, L2 + 16K 

1182 Microchess, 19.95 
49.00 l1/L2 + 4K 

1046 The Game of 
Life, L1/L2 + 4K 

COMPUTER BOARDS 
buy any 3, take 10% off 

Cat No. Description 
1411 104 kit 
1413 104 bb 
1417 V818 kit 
1419 V818 bb 
1440 PB1 kit 
1406 581 kit 
1410 581 bb 
1400A M868 kit 450ns 
14ll2 M868 bb 
14ll5 M87 kit 
14ll7 M87 bb 
1425 MB3 kit 
1420 MB4 kit, 2 MHz 
1424 M84 bb 

Send for 
FREE 

CATALOG 
Featuring: 

Price 
$139.00 

26.00 
129.00 

26.00 
129.00 
150.00 

35.00 
139.00 

26.00 
325.00 

26.00 
54.00 
60.00 
26.00 

The best selection of com
puter accessories add-ons, 
factory fresh IC's, led's, 
semi's, software, PC aids, 
r::.

·o���i��e;t
i
,
d�,

nd ���:! 
Always updated! Dozens 
�f new pr:oducts every 
ISSue! 

1433 MB8A kit 
1435 M86A bb 
1436 M89 kit 
1429 081 kit 
1431 081 bb 
1427 X81 
1428 Connector for 

X81 
14ll3 C81 kit 
1442 T1 (Terminator) 

�it 
1414 102 kit 
1416 102 bb 

Pay by check, COD, Visa, 
or M a s t ercharge . Order 
by phone or mail. Mini· 
mum order S10. Please 
include phone number and �d:ri��"1:!�."�;�; �da 
s;o��rd; 

shiffingfoh
r
and��� �OREIGN: Add. 53 for 

��r�ad'd1u�6cf�!r:�;ee�0!'a
'
,� 

isfaction for 120 days or 
your money back! Not re· 
sponsible for typographical 
errors. We reserve the 
right to l imit quant ities. 
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Educational Software 
This educational software for the 

Radio Shack Level II TRS-80 and Com
modore PET is designed for educators 
utilizing computer-assisted instruction. 
Currently available software includes: 

• Introduction to Microcomputers- 6 
programs, 3 tapes plus teacher's 
guide; grades 1 through 8, at $49.95. 

• Basic Math Skill Games- 12 pro
grams, 6 tapes plus teacher's guide; 
grades 1 through 8, at $89.95. 

• Word Problems, 6 programs, 3 tapes 
plus teacher's guide; primary grades, 
at $54.95. 

• Spelling I and II- 12 programs, 6 
tapes, plus teacher's guide; primary 
grades, at $54.95. 

These complete supported programs 
make full use of the microcomputer's 
graphic capabilities and contain 
safeguards to minimize accidental pro
gram loss. All programs are loaded in 
individual cassette tapes and stored with 
support materials in a 3-ring notebook. 

For more information, contact The Soft
ware Factory, 515 Park St, Anoka MN 
55303. 

Circle 603 on inquiry card. 

PATH SYS T EM S ,  I NC . 
PAYROl..i.. PRCGRA�I CALCU'LA fT tl 

FPA - 1  1 Other· s 

Hour 1 y R a te 3 . 7 500000000000 3 . 7 500000000000 
H o ur s  'lia r ked 1 .  500tlU000000!2Q 1 • 5000000Q.QQ.Q.�Q 

Wa g e s  5 . 6250000000000 5 . 6250000000000 
I n te r n al Ro und-Up + . 005 + .  0 0�-·----

A n swer Ge nera ted 5 .  6 30 000000�000 5 .  ()29 99 9 9999999 

C h ec k  Pr i n ted 5 . 6 3  5 . 62 

PDP-11 Compatible Floating Decimal Software 
Provides 14 Digit Accuracy 

The FPA-11 Floating Decimal 
Arithmetic Package is a DEC PDP-
11/LSI-11 compatible software program 
that generates answers as true decimal 
representations and completely 
eliminates strings of 9s. Offering 14 digit 
accuracy, it associates a scaling factor 
with each number to keep track of the 
decimal ppint as each calculation is per
formed. For fast execution, all calcula
tions are conducted in binary form. 

With a range of 10! 14 1 ,  the package 
is characterized by compact internal 
representation, and manipulated 
numbers are internally represented by 4 
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words (8 bytes). Work space is defined 
local to an application, and several 
applications can use the package on a 
time-shared basis. A general purpose 
mode lets users bypass the decimal 
orientation when required. 

The FPA-11 Floating Decimal 
Arithmetic Package is priced at $75 on a 
floppy disk or cassette, and $135 for 
RK-05 compatible media. Other media 
can be specified. Contdct Path Systems 
Inc, The Millyard Bldg, 333 N Turner 
St, Manchester NH 03102. 

Circle 606 on Inquiry card. 

T -Ball }otter Disk for 
TRS-80 

The T-Ball }otter Disk contains soft
ware for use with 32 K byte TRS-80 disk 
and line printer systems.  It contains a 
collection of business and professional 
programs which make many types of 
computations and prints out many 
forms used in the business and invest
ment fields such as amortization 
schedules and financial statements. The 
disk has its own master control program 
which enables rapid selection among 
operations. The T-Ball }otter Disk is 
priced under $100. For more inlorma
tion, contact Contract Services 
Associates, 706 S Euclid, Anaheim CA 
92802. 

Circle 604 on inquiry 'card. 

Pascal for the TRS-80 
FMG Corp has announced a UCSD 

Pascal developmental package for Radio 
Shack's TRS-80. The FMG Pascal user's 
package is capable of running most 
business applications, such as word pro
cessing, payroll, accounting, and book
keeping. 

The system supports up to four floppy 
disk drives, line printer and RS-232 
serial interface. It also supports user
implemented peripherals. The FMG 
Pascal developmental package includes a 
compiler, Z80 assembler and screen 
editor. It is priced at $150. For further 
information, contact the company at 
Suite 14, 5280 Trail Lake Dr, Ft Worth 
TX 76133. 

Circle 605 on inquiry card. 

File Management System 
Called a Self-Indexing Query System, 

WHATSIT (Wow! How'd All That Stuff 
Get In There?)  this file management 
system answers simple questions by 
referring to disk data that it  stores and 
revises as instructed in short pidgin 
English sentences. Its entry-oriented 
indexing scheme is especially designed to 
combine maximum storage capacity with 
full cross�indexing. Applications of 
WHATSIT include desktop indexing of 
investment portfolios, music or hobby 
collections, customer lists, and 
household or professional files. Entries 
are automatically cross-indexed under 
any desired headings. Typical response 
time is 3 to 10 seconds. 

Models are available for the Apple II 
and North Star systems ($100) as well as 
for CP/M systems ($150). Supplied on a 
ready-to-run disk, WHATSIT comes 
with a 150-page manual containing step
by-step instructions and numerous 
examples. Contact Computer Headware, 
POB 14694, San Francisco CA 94114. 

Circle 607 on inquiry card. 



C i rcle 1 26 on inquiry card. 

'Ihe· S1000 
A completely refurbished 
IBM Selectric Terminal with 
built�in ASCII Interface .  

Features: 
$1395 

• 300 Baud 
• 14.9 characters per second 

printout 
• Reliable heary duty Selectric 

mechanism 
• RS-232C Interface 
• Documentation included 
·• 60 day warranty -parts and 

labor 
• High quality Selectric printing 

Off-line use as typewriter 
• Optional tractor feed available 
• 15 inch carriage width 

This book cover all as
pects of m i crop
rocessors, from the 
basic concepts to ad
vanced int erfac ing 
techniques, in a pro
gressive p re s e n ta
tion. It  is independent 
from a ny m a n ufac
ture� and presents 
u n i form standard 
principles and design 
techniques, including 
the interconnect of a 
standard system, as 
well as specific com
ponents.  It i n tro
duces the MPU, how 
it works internally, the 
system components 
C R O M ,  R A M ,  UART, 
PIO, others), the sys
tem i nterconn e ct, 
a p pl ications,  pro
g r a m m i n g ,  a n d  the 
p roblems a n d  tech
ni ques of system de
velopment.  B y  R. 
Z a k s .  S Y B E X .  R ef . 
C201 . $9.95 

Circle 1 25 on inquiry card. 

·MICRO

P R O C E S S O R  

I NT E R FAC I N G  

TECHNIQUES 

M i c roprocessor in
terfacing is no longer 
an art. It  is a set of 
t e c h n i q u e s ,  a n d  i n  
some cases just a set 
of components. This 
comprehensive book 
introduces the basic 
interfacing concepts 
and techniques, then 
presents i n  detail the 
i m p l e mentat ion de
tails, from hardware 
to software. It  covers 
all the essential  per
i p h e r a l s, from key
board to f loppy d isk,  
as wel l  a s  the stan
dard buses ! S 1 0 0  to 
IEEE 4BBl and intro
duces the basic trou
bleshoot ing t e c h
n i q u e s. ! 2 n d  Ex
p a n d e d  Editionl .  By 
Austin Lesea and R .  
Z a k s .  R e f .  C 207 
SYBEX. $11 .95 

HOW TO ORDER 
DATA-TRANS 1000 
1 .  We accept Visa, Master 
Charge . Make cashiers checks or 
personal check payable to: 
DATA-TRANS . 
2 .  All orders are shipped 
EO.B. Sanjose, CA 
3 .  Deliveries are immediate 

P R O G RA M M I N G  
THE 6502 

P R O G R A M M I N G  

THE Z80 

P R O G R A M M I N G  

THE 8080' 

44 BUS MOTHER 
BOARD 

Has provisions for ten 
44 pin ! . 1 561 connec
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X,  and 
22 is connected to Z 
for power and ground. 
All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 

For orders and information 

DATA-TRANS 
2154 O'Toole St. 
Unit E 
Sanjose, CA 95131 
Phone: ( 408) 263-9246 

AN INTRODUCTION 
TO PERS ONAL AND 

B U S I N E S S  

COMPUTING 

C O M P U TER 

P R O G RA M M I N G  

HANDBOOK 

A complete guide to 
computer programm
ing & data process
i n g .  I n c l u d e s  many 
worked-out examples. 
By Peter Staak, TAB 
$9.95 

It covers all essential 
aspects of program
ming,  as well as the 
a dvantages and dis
a dvantages of the 
6 5 0 2  a n d  should  
b r i ng the reader to 
the p o i n t  where h e  
c a n· start w r i t i n g  
complete applications 
p rograms.  For the 
reader who wishes 
more,  a c o m p a n i o n  
v o l u m e  i s  avai lable :  

N o  computer b a c k
g r o u n d  is r e q u i r e d . 
The book is designed 
to educate the reader 
in all  the aspects of a 
system, from the se
l e c t i o n  of t h e  m i c
rocomputer to the 
required peripherals. 
B y  Rodney Zaks. Ref. 
C200, SYBEX $6.95 capacitors. Board DIGITAL cost $15.00 Part No. 

The 6 5 0 2  A p p l ica
tions B o o k .  B y  R.  
Zaks.  6 5 0 2 :  R e f .  
C 2 0 2 :  Z B O :  R e f .  
C 2 B O :  B O B O :  Ref. 
C20B. SYBEX. Each 
$10.95 . .. -� • I . _:-_� 

102. Connectors CASSETTE 
$3.00 each Part No. 1---------1 5 min. each side. Box 
44WP. of 1 0 $9.95. Part No. 

TVT COOKBOOK C-5. 
Bk 1 0 6 4  - by Don 
Lancaster. Describes 
the use of a standard 
television receiver as 
a microprocessor 
C R T  terminal .  Ex
plains and describes 
c h a r a c t e r  g e n e r a
t i o n ,  cursor co ntrol 
and i nterface infor
mation in typical, easy 
-to- und erstand Lan
c a s c a s t e r  style.  
$9.95 
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F L O P PY D I S K  
STORAGE BINDER 

b l a c k  vinyl  
t h re e - r i n g  b i n d e r  
c o m e s  w i t h  t e n  
tra n s p a re n t  p la s t i c  
s l e eves w h i c h  a c
c o m m o d a t e  e i t her 
twenty, f ive- i n c h  or 
ten, eight-inch floppy 
d i s k s .  The· p l a s t i c  
s l e eves may b e  or
dered separately and 
a d d e d  as needed.  A 

SYSTEM 
MONITOR 

8080, 8 0 8 5 , or Z-80 
System monitor for use 
with the TIDMA board. 
There is no need for the 
front panel. Complete 
with documentation 

c o n t e n t s  f i l e  is i n- l...,iiiiiiiiii.------1 
e l u d ed with e a c h  
sleeve f o r  easy i d en
tification and organiz
i n g .  Binder & 10 hol
ders $14.95 Part No. 
BBOO; Extra hold ers 
9 5 •  e a c h .  Part N o .  
BOO 
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16K EPROM 

a':lOOt;JOOII PARALLEL TRIAC 
OUTPUT BOARD 

""' I FOR APPLE II 
... .... . -· - = �-..1- - " - · � :. -

This board has 8 tr1acs capable of 
switching 1 1 0  volt 6 amp loads (660 watts 
per channell or a total of 5280 watts. Board 
only $15.00 Part No. 210, with parts 
$1 19.95 Part No. 210A. 

Circle 125 on inquiry card. 
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TRS -S O E.s. 

SERIAL 1 / 0  
• Can input into basic 
• Can use LLIST and 
LPRINT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 1 1  0, 1 50, 300, SOD. 
1 200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits. and 1 
or 2 stop bits. O.T.R. 
l i n e  • R equires + 5 ,  
-1  2 V O C  • Board only 
$1 9.95 Part No. B01 0. 
with parts $59.95 Part 
No. 801 OA, assembled 
$79.95 Part No. 80 1 0  
C. No connectors pro
vided. see below. 

EIA/RS-232 con

nector Pert No. 

0825P $6.00. with 

9'. 8 conductor 

cable $1 0.95 Part 

No. DB25P9. 
• 

3' ribbon cable 

with attached con· 

� nectors tofttTRS-� BO end our serial 

boerdS1 9.95Part 

No. 3CA840. 

RS-2 3 2 /  TTL 

I NTERFAC E 

• Converts TTL to RS-
232, and converts RS-
232 to TTL • Two sep
arate circuits • Re
q�red - 1 2  and + 1 2 
volts • All connections 
go to a 1 0 pin gold 
plated edge connector 
• Board only,.,..$4. 50 
P a rt No. 2 3 2 .  with 
parts $7.00 Part No. 
2 3 2 A  1 0 Pin e d g e  
connector $3.00 Part 
No. 1 0P 

M O D E M  

• Type 1 0 3  • Full or 
half duplex • Works up 
to 300 baud • Origi
nate or Answer • No 
c o i l s ,  o nly low c o s t  
components • TTL in
put and output-serial 
• Connect 8 !1 speak
er a n d  c ry s t a l  m i c .  
directly to b o a r d  • 
Uses X R  FSK demod
ulator • Requires +5 
volts • Board o n l y  
$7.60 Part N o .  1 09. 
with parts $27.50 Part 
No. 1 09A 

Box o f  1 0, 5" $29.95, 
8" $39.95. 
Plastic box, holds 10 
diskettes, 5" - $4.50, 
8" - $6.50. 

S-1 00 B U S  
ACTI VE T E R M I NATO R 

APPLE 1 1 ·::
SERIAL 1 / 0  

I NTERFACE 

B a u d  rate is continuously adjustable from 0 
to 3 0 , 0 0 0  • P l u g s  i n t o  a n y  peri pheral  
connector • Low current drain. RS-232 input 
and output • On board switch selectable 5 to 
B data bits. 1 or 2 stop bits, and parity or no 
parity either odd or even • Jumper selectable 
a ddress • SOFTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or a n  intelligent terminal. 
Also can output in correspondence code to 
i nterface with some selectri c s .  • A l s o  
watches O T R  • Board only

. 
$ 1 5.00 Part No. 

2. with parts $42.00 Part No. 2A, assembled 
$62.00 Part No. 2C 

T.V. 

TYPEWRITER 

• S t a n d  a l o n e  T V T  
• 3 2  char/ li ne,, 1 6  
lines, modifications for 
64 char /line included 
e Parallel ASCII [TTLJ 
input • Video output 
• 1 K on board memory 
• Output for computer 
c o n t r o l l e d  c u r s e r  • 
A u t o  s c r o l l  • Nrin
destruc'tive curser • 
Curser inputs: up, down, 
left, right, home. EOL 
EOS • Scroll up,  down 
• Requires +5 volts 
at 1 .5 amps, and - 1 2 
volts at 30 mA • All 
7 4 0 0 .  TTL c h i p s  • 
C h a r. g e n .  2 5 1 3 • 

TAPE 

I NTERFACE 

• Play and record Kan
sas City Standard tapes 
• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1 20 0  baud • Dig
ital in  and out are TTL
serial • Output of 
board coonects to mic. 
in  of recorder • Ear
phone of recorder con
nects to input on board 
• No coils • Requires 
+5 volts .  low power 
d r a i n  • B o a r d  only 
$7. 60 Part No. 1 1 1 .  
with parts $27.50 Part 
No. 1 1 1 A 1-----------------..., U p p e r  c a s e  o n l y  • 

B o a r d  o n l y  $ 3 9 . 0 0  

SK EPROM PIICEON 

Saves programs on PROM permanently (until 
erased via UV light] up to BK bytes. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. • S-
1 00 bus compatible • Room for BK bytes of 
EPROM non-volatile memory (2708's]. • On
b o a rd P R O M  programming • A d dr e s s  
relocation o f  e a c h  4K of memory to a n y  4K 
boundary within 64K. • Power on jump and 
reset jump option for "turnkey" systems and 
computers without a front panel • Program 
saver software available • Solder mask both 
sides • Full silkscreen for easy assembly. 
Program saver software in  1 2708 EPROM 
$25, Bare board $35 including custom coil, 
board with parts but no EPROMS $ 1 39, with 
4 EPROMS $ 1 79, with 8 EPROMS $2 1 9. 

P a rt N o .  1 0 6 ,  with 
parts $ 1 45.00 Part 
No. 1 06A 

H EX E N C O D E D  

K EYBOARD 
E.S. 

T h i s  H E X  . keyboard 
has 19 keys, 1 6  encod
ed with 3 user defin
able. The encoded TTL 
outputs, 8-4-2-1 and 
STROBE are debounced 
and available in true 
and complement form. 
F o u r  onboard LEOs 
indicate the HEX code 
generated for e a c h  
key depression.  T h e  
board requires a single 
+5 volt supply. Board 
only $ 1 5.00 Part No. 
HEX-3, with parts 
$49.95 Part No. HEX-
3A. 44 pin edge con
nector $4. 00 Part No. 
44P. 

• Board supplies a regulated +5 
volts at 3 amps., +1 2, -1 2, and -5 
volts at 1 amp. • Power required is 
B volts AC at 3 amps., and 24 volts 
AC C.T. at 1 . 5 amps. • Board only 
$1 2.50 Part No. 60B5, with parts 
e x c l u d i n g  t r a n sformers $ 4 2 . 5 0  
P<;�rt N o .  6085A 

ONJC SYSTEMS De pt. B ,  

C i rc l e  1 25 o n  I n q u i ry card . 

• 
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s-100115K (uses 21 14) KIT (exp. lo 321<) 
ASSEMBLED 450ns. 279.00 
450ns. 325.00 250ns. 299.00 
250ns. 375.00 -�:��r�:9.95 � 
ASSEMBLED - . 
450 ns. 1 69.95 KIT 450ns. 1 25.95 
250ns. 1 89.95 250ns. 149.95 

Bare PC Board w/Data $21 .95 
Now over 1 year successful field experience 
'Special Offer" Buy (4) 8K 450ns. Kits $1 1 7.00 

FLOPPY DISK 

* 23% More Storage 
capacity· 40 Tracks 

* 40 track patch now 
* Faster Drive -

Up to 8 Times Faster 
2 Drive Cable Add $29:95 
4 Drive Cable Add $39.95 

2. VISTA V·200 MINI·FLOPPY SYSTEM 
* 204K Byte Gapaclty * w/CPM, Baste 'E" 
* Double Density Drive (§) 
* One Double Density Y-200 
Controller w/Gase & P.S. 151111.00 

Add to your EXIDY, HORIZON, 
and other 5-1 00 computers. 
3. VISTA V·1 000 FLOPPY DISK SYSTEM 

* (2) Shugart 8" Floppy Disks 
* Controller Gard, Cable, §000 
* �·;u:;�ic ·E". 1151111.00 

Instructions & Manual 
4. MPI 851-5Y•"· 40 tracks . . . . . . . .  279.00 
5. Shugart SM00-5 Y.", 35 tracks . . . .  295.00 
6. Siemens/GSI FDD1 oo-a 8" . . . . . . 375.00 �: ��W!l'151 t�:PJf1 a��ai::::::: i �95

"
00 

' I 

* Memory Mapping * Low Power 
* Phantom * Assembled & 
Recommended by Alphamicrosystems 

BK Static 
1 6 K  Static 
32K Static 

250 ns. 450 ns. 
$209.00 $1 89.00 
$449.00 $399.00 
$799.00 $899.00 

ANADEX PRINTeR 
Model OP·SOOO compact, impact, parallel or 

serl9.1. Sprocket feed. SO cots, 
84 1iries/rnln., bi-directional. 
New only . . . . .  $895.00 

�-

9600 MPU Module W/6802 CPU . . . . . . . .  $495.00 
9801 16 Slot Mother Board . • • • • • • • • . . . . • .  175.00 Reck Mount) • • •  75.00 

. . . . . . . . . . . . . . .  100.00 
rSupply . . . .  250.00 

9610 Board . . . . . . . . . . . . . 36.00 

=�g ��dh:�n�P�rle�Vbe M'OdUi8'.'.'.'.'29'5.� 
9622 Serial/Parallel 1/0 Combo . . . • . . . . . . . . . . .  -· 
9626 6K Static RAM Module . . . . . . . . . . . . .  295.00 
9627 18K Statk: 450ns . . . . . . . . . . . . . . . . . . .  495.00 9630 Card Extender. . . . . . . . . .  . . .  68.00 9640 Multiple Programmable Timer 

sh2:0 �m&r:�ner' D�Piex· S8riai 'li(i : : : : : : :  3��:88 
96103 32/32 1/0 Module . . . . . . . . . . . . . . . . .  275.00 
96702 32 Point Reed Relay Module . . • . . .  350.00 

ti800 liAR. BOARDS 
9620-0 . . . . . . . . .  $45.00 9603�. . . . . . . . . .  27.00 
9628-o . . . . . . . . . . .  45.00 9600 . . . . . . . . . . ' . .  55.00 9650-0 . . . . . . . . . . . 45.00 96103 . . . . . . . . . . .  55.00 
9601 � . • . . . . . . . . .  50.00 96702 ' . . . . . .  ' . ' . 65.00 

Afso AMI EVK System In Stock 
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TARBELL FLOPPY CONTROLLER 
Card assembled and tested for use with Shugart 
Drives $ SALE PRICE only $229.00 

ACOUSTIC MODEM� ���ili'�
d

CAT" ,..QO 
Bell 103 
Answer, Originate $1 98.00 

ACOUSTIC COUPLER SPECIAL 
AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED 

49.95 Intel MCS 80 Manual. 
. . . . . .. . . . .  3.915 ln!ll MCS 40 �ual. 

NSC Unear .. . . . . .. . . . . . . . 4.95 AMD 8080A Manual . • . •  

����.���.·� :�� �p��ru-g::.� 
NSC Memory . . . .. . . . . . . . 3.915 GI MOS/LSI DIII . . . .  . .  

tntet oetabook . .. . .. . . . . . .. as HlflftAnlilogO.tllbook 
Inlet MCS 85 M4_nual.. . . . 7.50 n L.h'lear Control Oa� 
UU • � ItOOKa • � - -�.&1�� :

:

.

·: < : :: 1 m  
Voi. IISome Ae&IMiu'QPt'OCeMOI'IW/Binc»r • . • . • 3&..80 27.50 
Vol iii Some Aell � Devlces w!Bindel' . . • • • � 18.50 
lntTo toMICI'oa\lollll . . . . . . . . . . . . . . . . . . . . . . . . . .  '20:QQ. 18.50 UU • Dfunt1UM COIIPVYWJI aOOKa I IAU 

DYNAMIC RAMS 
416/41 18 1 8 K P 6 �n) . . . . . .  9.� 
Sel 01 8 418' 1 . . . . . . . . . . . . . .  74.95 
4 1 1 1! 8 K ( 1 8 Pinj . . . . . . . . . . . . . .  6.9!5 
4050 4K a l t18 Pin) . . . . . . . . . .  4.25 
4060 4 K •  I (22 Pin) . . . . .. . . . .  4.95 
..o9e 4 K a  I (18 Pin) . . . . . . . . . .  3.95 
�� :�: � ::: ��! : : : : : : : · : :��; 
5.261 . . . .. .  1 .95 1103 . . . . .  1.95 
5.282 . . . . . .  1.95 4008L . . . 4.95 
5270 . • . • . . 4.95 8605 • • . • .  7.95 
5280 . . . . . .  4.95 6604 . . . . . 4.95 
5290 . . . . 12.45 8002 . . . . .  1 .50 

PROMS 
2708 . . . . . . . . . 99!1 
2708-6. . 7.50 
1 702A, 3.95 
2732 . . . . . . . . . . . . . . . . . . . . . . . . . 99.00 
27 1 6·5V . • .  44.95 
2716·SV, 12V 29.95 
2758 5V . . . 29.9!! 
5203AO . . . .  . 1 1 .95 
5204AO, . . . . .  9.95 
6834·1 . . .. 12 95 
tM 5610. . . . . . . . . 2 9!1 �lalaa• • • ··· ........ t.M 
8251 15 &1 2 • 8 (TS) . .. .. . . . . t8.GS 
825123 32 a 8  . . .. .. ... . . . . . . . . 2.!50 
82SI2t1 25th 4 . . . . . . . . . . . . . .  150 
825129 258 . "' fTS) . . . . . . . . . . .  3.50 
8ZS1 30 512 � 4 (OC) . . . . . . . . . . 6.50 NSC OM7578 32 ll 8 . , . . . . . . .. 2.95 
CHARACTER OEN 
2513�1 15VI Uoper . . .. . . . . . 9.50 
2513.00515V) lower .. .. . . . .  10.95 
2513·AOM3 15V)lower. 14.95 
MCMII571 . • . . . . . . .  1 0.75 

• 1.4CM857\A . . . . . . . . . . . . .  1 0.75 
MCM6574 . . . . . . . . . . . . . . . . 1 4.50 
MCM6575 . . . . . . . . . . . . . . . . .  14.50 
UARTS/USRTS 
TRI6028 15V, 12VJ . . . . . . .  395 
AV5 !013 !5V, 1 2\11 . . . . . . . . . .  4.95 
AV5 1014AI161:i! (5·14V) . .  8.95 
AV5\0\5A/1883(5Vj 6.95 
TMS 601 I !5V, 1211) . . . . . . . .  5.50 
IM6402 . . . • .  7.95 IM5403 . . . . . 8.95 
2350 USRT . . . 9.95 
1871B Astros . . . . . . . . . . . . . . . . 2•.ss 8AU T1t14T2B . .. , ......... e.H 
BAUD RATE GEN 
MCI•41 1  
4702 . W019"1 

1 1.115 
1 4 95 

995 
KEYBOARD I!NCOOERS 
AY$-2376 . . . . . . . . . .  1 3 7 5  
AYS.JIIOO . . . . . . .  13.75 
HOOtM . . . . . . . . . . . . . . . . . . . . . . . 9.95 
740922 . . . . . . . . . . . . . . . . . . . . . . .  lil.95 
74C92J . . . .. . . . . . . . . . . . . . .. . 9.1i15 

AID CONVERTERS 

1·0!4 25·99 HXl 
21L02 450ns L30 1 .25 1 . 1 5  
21L02 250fls "' ' "  ' "  
2102 "' 1, 1 5  1 .1 0 21 1 1 ' "  3.65 ,�, 
21 12·1 2.95 2.85 2.65 
2\0H 2,90 2.70 0!.55 
21 1 4l·250ns.. 1 2 95 10.95 9.95 
2 1 14l·300n!l- 8.95 7.95 6.45 2114� .. 7.>0 6.75 4.70 
404414041 JOOns. 9.95 ' "  7.95 4044/4041 450ftL 7.50 6.75 4.11!1 
EMM4200A ' "  8.75 7.95 
EMM4402 7.95 7.25 8.25 
EMM•604 12. 50 1 1.50 9.95 
5101C·E "' "' ' "  
UD(l410 (40'001 1095 1025 92!> 
"M09140141 1095 100'5 "' 
AM09130Jll 10'95 1 1 9!1 1 0 2 5  
FSC J60046416K CCD Onty $ 1 8 95 hcFI 
1101 ' "  "' "' 
P21 0'51934:i! 5 t 4 S n!> l 795 "' ' "  
65011 I I'  • I CMOS ' "  7,95 7.25 
6518 I K  • I CMOS ' "  7,95 7.25 
74S18964 b•1Ram 3.95 ' "  '·"' 
8155 1 r'O w1Ralfl 2 1.95 
2147 LowPower4K SWic 14.95 1!111. 

llliero!M'oc•u• Th•teN .. t TV o-
Frtqueney Price Fr.qutncy Price 
! OMHl 5585 60MHz S 4 95• 
1 8432 495 6 1 44 4 95 
O'OMH1 !185 6 5!136 419'5 
1 0 1 MHl 2 9 5  100MHt 495 
2097152MHl 5tl5 1 '3 0MHr 4 9 5  
2 4�76MHr 585 14 3 1818 4.9!1 
3 51l:IS•15MHz I 50 1 8,0MHz 4.95 
4 CMHz 4 95 I B 432MHz 5.95 
4 1 94304MHz 595 :?OOMHz 4 9 5  
4 9 1 5l()MHz 595 :;>:;> 1 1 84MHz 5.95 
SOMHz 4 9!:1 0!7 OMHr 5.95 
':i 0688 4 95 38 OMH: 5.95 
5 7 1 43MHz 5.95 480Miiz 5.95 

IOOKC 1295 

DISPLAYS/OPTO/LED'S 
• 1 HOM.IfT * C.U.C * CLOCkl * 
Dl 704 (CCJ. 0L 707 tCAI .300" Aed . . • . . . . • . . •  99 
FND 357 ICCI .357" Red . . . . . . . .. . . . . . . . . . . . . . .  99 

8 Pon W/W " h P<n !>n 1 1  
1.11 P". WfW " 14 P.n S/1 21) 
lb Pon WNI J8 '" Ptn S il "l2 
18 P•n WIW 60 1 8 F,n <;, l'l  1 1  
2G P.n W (W  '10 20 P•n 51 3.11 
:a P.nWNI ., 22 P.n S "J .1'> 
24 P.n W'W " 24 Pon SIT 4 1  
28 P.n WN1 1 1 5 28 Pon S 1  49 
40PmWN/ 1 49 <1(1 P"' S 1 1)1 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
\6 Pin S 5.50 24 Pin S750 
40 Pin SI0.25 

CONNECTORS 
OB25P !RS232J . . . . . . . . . . . . . . . 3.25 
08255 Femal e . . . . . . . . . . . . . . .  3.75 
Hood . . . . . . . • • . . . . . .  . . . . . . . .  1.25 Sel w/Hood. Sale . • . . • . . . . . . .  se.so 
22/44 W/W. SIT. KIM . . . . . . . .  2.95 
43/86 WIW. SIT. MOT . • . . . . . . . 6.50 
50JIOOS.IOO Comeel01 wtw . . . 4.25 
50/100 5-100 Cotv\ect()t s/1 . . . . .  3.2� 

NAKEDPCBOARDSALE 
Z-80CPIJ {IIhtca) . . . . • . . .  S34.95 8080ACPU . . . . . .  34.95 
8K Sltllc: RAM (logos! . . . .  21.95 
16K SttticRAM t2114) . . . • �.95 
J2K Sitlie RAM (2114) . . . . 49.95 
Flo(lpy i!O (Ttlbelf) . . • . . . . . 39.95 
Casseue t/0 (Telbea) . • . . . . 29.95 
8K Eprom (2708) .. . . . . . . . .  2 1 .95 
1702 EPiorn Botrd . . .JO.OC 
2708!2718 Epromtii� • .  J4.95 
270812716 EP1om('AIMC� . 30.00 
Aeai!OmeOock . . . . . . . . . . . .  34.95 
ACP Proto Bctt3M Conn.) •. 27.95 Voclor 8800 Pro1o . . • . . . . . . 1 9.95 
lied or 8803 II alol M 8  . , . � .'i!l 
ACP Ealenc)er w/Conn. . . • . 15.95 
Vldeo lnlerlacetSSMJ . . . .  27.95 
Paraltel \ntvrltce CSSMI . . . • 27.i5 
13SIOI Molher9oarCI(WMCI32.95 
9 Sial Mo!tlerec.td IWJAQ •• .  29.95 SSotMo!her!l� ... �.es 

�g�Efc�:��=·:·:.'.'.' .. 

.'.'.'.'.'.'.:.:.:.:�:� '::W::-A�V::E=F=o=R-::M:----' 
FNO 807(810 ICAI .800" Red . . . • . . • . • • . . . . • •  1.75 GENERATORS 
XAN 3082 .soo· Green. . . . . . . . . .  . .  . . .  1.1 5 
HPS082·7731 tCAI .JOO" Red . .. • • • . • . • 99 
9 0igi! Bubble M1ni Cak:. Oisplay .• . . . . . • . . . • . . • 99 
9 Oigll PtNIOie� Display .400' . . . . . . . , . . . . . . . . . 99 
9 D9i! AIK)I'escen\ .300' . • . . . • • . . • .• . . . . . . . . . . •  99 
MAIOOJ 1 2V Auto 0ock Module . . . . . . . . . .  ta.tl 
Bezei iOJ MAT003 wiRed Filler . . • . . . • . . • . • • . 4.95 
MA1002A LEO 12 hr. Dock Module . . . . . . . .  T0.95 

*NO DIVU.'R * •MCOMD DI'"'-Aft * 
HP 5082·7340 Reel Hexldeckntl . . . . • . . • • • 1 5.95 
HP5082-7300 Red Nymeric . . • . • • . . • . • • . . •  14.95 
TIL 306 Nurnenc w/Loglc: . . . . . . .. . . . . . . . . . . . .  8.95 �t=�:::::::t=::: : : : : : : : : : : : : : : : : :�:; TIL311 Hexldedmal • • . • • . • • . • . . • • . • . . • • . . • 1 2.95 
MAN 2A .J:i!O" Red � .. Numeric . . . . . • . • . . • 6.95 
MAN 10A 270" Aed Alph.-Numerlc 8.95 

8038 F,.nc;ucn �n 3.95 
MC4024 VCO 2.45 
LM566VCO . 1,7 5  
k�.':i!06 F1.1'1Chon Gen�•Ah" 5.25 
FLOPPY DISK 1/0 
1 77 1-<I1 8" & M•n.r�oooy 27 95 
1.1Pd372 Nee FlOppy . . 49.95 
I 781 Out\ Flop

o
y 29.\lS 

179 1 Duai Ftoooy . . . . . . . . . . 39.9S 

TV INTERFACES 
Pia:le-Verter. . .  . . . . . . . . .  8.50 
TV·1 Vocteo lnterf..ee . .. . . . . . . .  8.95 
�er . . . . . . . . . . . . . . . . . . 3S.OO 
MIA ModulaiOJ 35 00 

SPECIAL PURCHASE 
(while supply lasts) 

21 L02-4 (450 ns) 1 00 @ 99¢ ea. 
21 L02-2 (250 ns) 1 00 @ $ 1 . 1 5 ea. 
TMS4060 NL 4K Dynamic RAMS 

(pullouts) $1 .95 ea. 
1 488 Line Receiver 1 00 @ 75¢ ea. 
1 489 Line Driver 1 00 @ 75¢ ea. 
1 489 House Marked 1 00 @ 50¢ ea. 
1 496 L Demodulator 25 @ 75¢ ea. 

COMPUTER SPECIALS 
LIST SALE 

Apple II Plus w/16K 1 1 95. 990. 
PET 200H6N 995. 895. 
E.idy Sorcerer w/8K 895, 795. 
Compucolor II w/BK 1495. 1395. 
Ct'omemco Svs 111 5990. 4990, 

IPS! 1620 Oiable RO 3295. 2695. Anadex OP 8000 995. 895. 
Centronics Mio'o P·1 595. 395. 
Centronics Micro 5·1 595, 525, Soroc 10 120 995. 850. 

Horizon I w/16K 1599. 1349. 
TEl Pl206 w/32K 

Teletype Model 43 1349. 1 1 50. 

dual floppy & CRT HIPiot Plot1er 1085. 899. 
HiPiot Digitizer 795. 735. 

(1  aveij,) 4995 2995 �cal Microengine 2995 2395 
tntertube II 895, 784. 

'* U:D'e * OPTOISOLAftllta • 
LEOS Red. Ye-llow, Green . 185 . . . • . • . . . 5f1 .00 
MCT 2 Pholo XSTR HF'E 250, JOV . . 99 
4N25 Photo XSTA HFE 250, 3(N • • • • • • • • • .  1.29 
4N33 Pholo Dar11nglon. . • . . • . . . . • . • • • . • • . . • .  1 .7 5  
fPT 1 108PholoXSTR FlAI Le'U'e • • .  IAU: 4f1.00 

MONTMLY IC SPI!CIALS 
LF13.50eJm AnbA M.JU ll bll . . .. . . . .. . . . a.as 
ICM720e �n Decade Coun!er . . . . . . . . .  1 7.915 ICM7207 o.clilelof Con\rol'-r . • • . . • • •  11.95 
ICM1045 Prec:lllon StOIW1teh Timer . . . . . .  22.95 
ICL7107 3"- Digit NO (LEO) . . . . . 14.95 
ICL8211 \'� Aeferwnce . . . .. . . . . . . . . . . . U5 
LM390 BtlltHY OP. Audio Amp • • . • . . • . • . •  3/1.00 
LM1850 Ground Ftult IC . . . . . . . . . . . . . . . . .  3/1.00 
LM1800 PhAM Loc:1t lOO(I FM Stereo . . . . 3/t.OO 
LM1820 AM R.clo. . . . . . . . . . . .  . . . . . .  311 .00 
OS3e25 Dual Mot &toM Nnp . . . .. . .. . . . . . . 2..50 

t408l8. . . • . . • .  4/19.95 101 47Ea.Rirn . • •  aGe 
148811 "119 . . . . . . . .  2/1.99 LF358HBIFet .. 311 .99 
22 Pin SIT Sodlet 10/1.00 MCM14505 . . . . . . 8.91!i 
8223 Prom . . . . . . . . . . .  2.9l5 74589 . . • • . . • . •  3/1.99 
MK5014Calc. . . .. . 2/1.99 741 07N . . . . . . . . 8/1.Q9 

����a·:.·.·.·.·.·: :�ii! ��;r�·:·:·:·:·:·: ���:: 
8281 . . .. . 50 556CN . .. . .. . . . 3/1.Q9 

TV CHIPS/SOUND 
AV38500-1 6 Games B1W : . . • $4.95 
AV3851 5  Color Converl�• .. • . . . 2.95 
AY3860J.I AotdraceGame . . .  8.95 
AY38805-' I Warltre Game . • , • • 9.50 
AY38606-I Wipeoul Gtme. . . . .  9.50 
AV38607·1 Shooting Gallefy . . .  8.95 
AV38910 Gitnlni Ctldlel Sound Geneta!OJ . . . . • • • . • . . . .. • . . • .  I2.95 
SN76477 n Soun::l Geow'IIO' . .. 3.95 
MM5J20/21 TVSyrch Gen. . . . 9.GS 
MMS369 Prescaler . • . . . . . . . . . .  3.95 
LM1889 RF Modl.llalot ... . . . . . .  3.95 
MMS71 000 NSCColorTV Game . . .. . . . . . . . . . . . . . . . . . . .. 6.95 
MM57104 Oock Gen. . . . . . . . .  3.75 
RF Modlllalot w/AlJdto . .. • . . • • 8.95 

�=.);;,�'::. �"!t��� llOftaQe, OnjefS Oo'ef 1100.00 add 
2.5'1t! h800i'lf'IA & poslage. Maller
charQe/ fl oi A, t�n Eapren/ 
COO accepr<K! wi25Gra deDO�t.Caio
lomia Aesidenta lldCI 8'11olaa. Forelgn 
<>mers .ckl � ht�lir.g. All parts prime ltctory 18Sied 9utrtnte-ed. Add !35 cents IOJ Data. 

Circle 4 on Inquiry card. 



P.O. Box 1 7329, I rvine, CA 9271 3 
(71 4} 558�881 3 

• • •  and it's COI:.OR 
SALE $1 00.00 OFF 

"The Compucolor I I" 
. . .  a personal colorgraphics system for the modern computer man . . .  

* Color Graphi9s 1 3" Color CRT 

• 
* Proven 8080A CPU System 
* 1 6K Extended Disk Basic 
* Up to 1 1 7* Key Keyboard 
* Up to 32K* RAM 
* Mmidisk Dnve 5 1 .2K Bytes/Side •oplion 

Model 3 w/8K, 72 Key Keyboard, RS232 . TAKE . . . $ 1 495.00 SALE { 
Model 4 w/1 6K, 72 Key Keyboard, RS232 s1 00 00 . . . $1 695.00 
Mo<;tel 5 w/32K, 72 Key Keyboard, RS232 OFF . . . $1 995.00 
Opt1ons: 1 01 Key Keyboard . . . . . . . . . . . . . . . . . . . . . . . . . . .  Add $ 1 50.00 

1 1 7  Key Keyboard . . . . . . . . . . . . . . . . . . . . . . . . . . . Add $225.00 
Formatted Diskettes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2/$1 9.95 
Programmed Diskettes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 9.95 
Diskette Library Inc. Hangman, Othello, Math, Chess, Startrek, 
Blackjack, Cubic Tic Tac Toe, Finance Vol. I, Finance Vol. I I ,  Bonds and 
Securities, Assembler, Text Editor, Personal Data Base. 

KIM·1 
Now only 

$1 79.00 
**Power Supply . . . . . . . .  Add $59.95 
* •cassene Recorder . . .  Add $44.95 
**Sanyo 9" MonHor . . .  Add $1 69.95 

enclosure $29.95. 

COMMODORE 
"PET" � 
Delivery from 
stock 
Advanced 8K � Model 
only $775.00 

* KIM·1 Compalible 
* 4K ROM Monitor 
* 1 K  Bytes 2 1 1 4  RAM 
* 65K Memory Expansion * User EPROM 2716 
* *  Power Supply . . . . . . . . . .  Add $59.95 
** Gasselle Recorder . . . . .  Add $44.95 
* *  Sanyo 9" Monllor . . . . . Add S1ti9.95 
School & group dlscounls available. 
Buy now and receive 5100.00 worth 
of discount coupons: I.e., 
* SRM·1 1K Static RAM exp. 

reg. 42.00 . . . . . . . . . . . . . . . . .  disc. $32.00 
* PEX·1 V0 Port. reg. SEO.OO .  disc. 550.00 
* SYM BAS-1 Basic ROM (Microsoft) 

reg. $1 59.00 . . . . . . . . . . . . .  disc. $1 09.00 
* KTM·2 CRT/TV Keyboard, 

reg. $349.00 . . . . . . . . . . . . .  disc. $31 9.00 
SYM Endosure . . . . . . . . . . . . . . . . . .  $39.95 

tg: APPLE I I  PLUS $990.00 
APPLE's new upgraded APPLE I I  w/1 6K is now in stock and 
available for the lowest price ever, only $990.00. You can add: 

** M & R Modulator for $29.95 ** Sanyo tape recorder for $44.95 
** 1 6K upgrade kit for only $7 4.95 ea. 

This is a limited offer and we reserve the right to change without notice. 

,. 

BACK TO SCHOOL 
COM PU,TE R 
SPEC·IALS 

EXIDY SORCERER ONLY $799.00 

$799 W/8K 
$1 099 W/1 6K 
$1 249 w/32K 
$1 449 w/48K 
��Ji��rhr;;�:�i��g

r
e���r:rz��Pt�� 

PET, APPLE and TR5-80 into a com· 
ptete expandable computer system. 
** 1 /0 expansion kit . . . . . . . $1 49.00 
** Vista V·200 add-on mini· 

floppy for Exidy. (requires exp. 
module) w/CPM . . . . . . . .  $699.00 

ADVANCED INTERACTIVE 

MICROCOMPUTER 
* On Board 20 column alphanumeric 

printer 
* Alphanumeric 20 character display 
* Terminal style Keyboard 54 Keys 
* 6502 based CPU 

w/1 K RAM . . . . . . . . . . . .  $375.00* 
w/4K RAM . . . . . . . . . . . .  $450.00* 
Assembler ROM . . .  Add $85.00 
BASIC IN ROM . . .  Add $1 00.00 
Power Supply . . . . . . .  Add$99.95 
Enclosure . . . . . . . . . .  Add $44.95 

** New Word Processing Pac 
. . . . . . . . . . . . . . . . . . . . . . . . . .  $99.00 

* INCLUDES: 
Keyboard & enclosure 
���b���IC 
Video & Cassette Cable 
Complete Documentation 
** S100 Expansion 

Module . . . . . . . . . . . .  Add $299.00 
** Cassette recorder 

. . . . . . . . . . . . . . . . . . . . .  Add $44.95 
** Sanyo 9" Monitor . . . . . . . . . . . . . . . . . . .  Add $1 69.95 

RCA 
COSMAC VIP 

N EW  LOW PRICE $249.00 
Assembled. Regular price . . . . .  $299.95 
w/Sanyo 9" Monitor . . . . . . . . . . . .  $1 69.95 

VP·590 Color Board ... . . . . . . . . . . . . .  69.95 
VP·595 Sound Board . . . . . . . . . . . . . .  49.95 
VP·570 4K Expansion Board . . . . . .  95.95 

��:�� �,:��� ����r.� : : : : : :  !�:�� 
VP·71 0  VIP Game Manual. .  . . . . . . .  1 0.95 

NORTH .STAR HORIZON *DOUBLE DENSITY* 
Now in stock North Star Z·SO·based high-performance computer. 
* 180K Bytes per Disk 

0 
* Z -80 Processor 
* Motherboard :- �-· --- · 
* 2 Serial +, Parallel Port Avail. · 

* 16K RAM 

Horizon I Kit Reg. $1 599.00 Sale $1 349.00 -
Horizon II Kit Reg. $1 999.00 Sale $1 749.00 . 

North Star Double Density Disk Subsystem Kit 

PROCESSOR TECHNOLOGY SALE 
SOL·20 DEALERS & USERS INVITED! 

We purchased Processor Technology's entire i"nventory of 
spare parts, work in process, and finished goods. This 
material will be sold on a first come first served basis. 
Advanc'3d will continue to support some SOL products on a 
l imited basis so make sure you get a copy of our complete 
inventory listing and a place on our SOL mailing l ist. 

* New SOL-20 w/o Memory 
* SOL-20 Keyboards 
* 8KRA Memory Boards Assembled 
* N KRA Memory Boards up to 64K 

$1 295.00 
$1 39.95 
$ 1 29.95 

$CALL 

Plus more endless PTI bargains send for details. 

WE TAKE B/A, VISA, AM. EXP. • ADD 2.5% HANDLING & POSTAGE • PRICES SUBJECT TO CHANGE W/0 NOTICE 

Circle 4 on inquiry card. BYTE October 1979 
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�-ihe Vista V80: $395 
• I 

The Vista V80 M i n i  
D isk System i s  t h e  perfect 
way to widen the capabi l i t ies 
of you r  TRS-80* M icro
computer. Qu ickly and 
inexpe nsively. Our  $395 
price tag is about $1 00 l ess 
than the Rad io Shack 
equ ival e nt. Our  del ivery t ime 
is i m med iate (24 hour  turn
around from o u r  Santa Ana, 
Ca. factory). And our system is 
fu l ly i nterchangeable.  That's 
just the start. 

It wi l l  g ive you 23,0/o 
more storage capacity by 
i ncreasing useable storage 
from 55,000 to 65,000 bytes 
per d rive with our  n ew 
software patch .  

I t  can work 8 ti m es 
faster than the TRS-80 M i n i 
Disk system, because track
to-track access is 5ms versus 
40ms for the TRS-80. You 
can real ize th is  added speed 

•TRS-80 ©randy Corp. 

262 BYTE October 1979 

once the new double disk 
expansion i nterface is 
ava i lable without expensive 
mod ification of th� existi ng 
u n it .  

It has a better 
warranty than any comparable 
un i t  warranty avai lable - a f u l l  
1 20 days on a l l  parts and 
service. When you consider 
how much more goes i nto the 
Vista V80, that shows a lot of 
faith i n  our product. 

A fu l l 3 amp power 
su pply means you have 2% 
t imes the powe r necessary to 
ope rate the V80, and fu l l  
venti lation insures that there 
wi l l  be no problems due to 
overheating.  

The Vista V80 M i n i  
D isk System req u i res Level l I 
Basic with 1 6 K RAM 
Expansion i nterface (it 
operates from the Rad io 
Shack interface system. I t  

comes com plete with a 
dependable M P I  M i nifloppy 
disk d rive, powe r s u pply, 
reg u lator board and vented 
case. I t's sh ipped to you 
ready to ru n - s i m p ly take it 
out of the box and plug i t  in .  
You're i n  business. From the 
com pany that means 
busi ness - Vista C,omputer 
Com pany. 

The Vista Computer Com pany. 
Man ufacturers of Qual ity 
Computer Systems 
and Software. 

7 1 4/75 1 -9201 
1 320 East St. Andrews Place 
Suite I ,  Santa Ana, Ca. 92705 

Circ le  378 on inquiry card. 
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NEW 32K EPROM/RAM MEMORY CARD 

SS-50 

BUS 

5V 

only 

DSD PIR·32K . . . . . . . . . . . . . . . . . . . . . . . . .  $27.00 
2 7 1 6  EPRDMS & TMS 4016 2K x B S!atic RAM. 
4 Independent BK memory blocks. Size 9" x 5�". 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DSD 2 1 14·16K . . . . . . . . . . . . . . . . . . . . . . .  $27.00 

16K Static RAM memory card using the 2 1 1 4  or TMS 4045 
1K x 4 Static RAMS. Size 9" x 5�". 

2 Independent BK memory blocks. 5V only. 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

NEW DSD U P  B255 1C & MI . . . . . . . . . . . . . .  $ 1 4.00 
Universal parallel interface card for Both the SWTP 30 pin 1/D 
BUS IMI & the DSD 27  pin BUS ICI. Utilizes INTEL'S B255 
PROGRAMMABlE 1/0 chip. Wire wrap area for full UTiliZATION 
of the B255. Card siza 5�" x 5" IMI, 5Y," x 4�" ICI. 

All cards are bare board with edge connectors & Data. 

DIGITAL SERVICE & DESIGN 
P.O. BOX 741 M/C & 
NEWARK, OHIO 43055 VISA 

Ohio residents add 4.5% sales tal. 

Circle 102 on inqu i ry card. 

Memorex 
floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 -1000. Visa, Mastercharge 
accepted. Call free (800)235-4 137 
for prices and information. All 
orders sent postage paid. 

tiny FORTH 
HnyFORTH is the TRS-80 cassette oriented 
version of the dictionary based computer 
language called FORTH. 

tlnyFORTH Includes these features: 
..- Dictionary-oriented structured high-level 
language ..- Built-In assembler and text 
editor ..- Enhanced graphics ..- Cassette 
tape Input and output ..- Interpreter for quick 
program development ..- Compiler for fast 

- execution ..- tlnyFORTH is faster. more 
compact. and more powerful than 
BASIC ..- tlnyFORTH and FORTH programs ore 
interchangeable ..- Easy to use. 

HnyFORTH cassette for 16K TRS-80 and full 
documentation . . . . . . . . .  $29.95 
Documentation Only . . . .  $9.95 
All orders ore fully guaranteed. Add $1.50 for 
postage and handling. Order with check. 
money order. COD. Visa. or Mastercharge. 
Specify TRS-80 level when ordering. 

The Software Farm 
Box 2304 Dept.A2 Reston, VA 22090 

Circle 333 on i nquiry carp. 

'· 

S U R P L U S  E L E C T R O N I C S  
-� 

ASC I I  

- ---��-= .... ASC I I  

I BM SE LECTRIC @ 
BASED 1/0 TERMINAL 

WITH ASC I I  CONVE RSION 
I NSTALLED $645.00 

e Tape Drives e Cable 
• Cassette Drives • Wire 
• Power Supplies 1 2V 1 5A, 1 2V25A, 
5V35A Others, e Displays 
e Cabinets e XFMRS e Heat 
Sinks • Printers • Components 
Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 
130 NORTHEAST E R N  BLVD. 
NASHUA, N.H . 03060 
Phone orders accepted using V I SA 
or MC. Toll Free 1 -800-258-1 036 
In N.H. 603-889· 7661 

Circle 391 on inquiry card. 

FLOPPY DISK 
REPAIR 

• Per Sci and Shugart 
• Quick turnaround 
• Factory trained on 

Per Sci 

COMPUTER SERVICE C ENTER 

7 5 0 1  Sunset Blvd 

Hollywood CA 9 0046 

2 1 3- 8 5 1 - 2 2 2 6  

• Circ;_le 68 o n  inquiry card. 

O.S.I.  
RS-232 KIT FOR 

ClP'S & C2-4P' S  

* EASY TO FOLLOW STEP 
BY STEP INSTRUCTIONS 

* ALL PARTS INCLUDED 
* ONLY $35 COMPLETE 
* FULL GUARANTEE 

FARA GHER & 
ASSOCIA TES 
7635 BLUEMOUND 

MILWAUKEE, WI 532 1 3  1 , 
(4 14) 258-2588 

.................... �· 
Ci rcle 1 38 on inquiry card. 

t • ! 

I 

G L A R E  F I L T E R  
HIGH CONTRAST 

SHARP R ESOLUTION 
MICRO-POROUS OPTICAL FILTER 

FOR HOME COM PUTER CRT'S 

Wilh Filter No Filler 

' 

TRS BO 
ADM 3A 1 9.95 Soroc tO 1 20 
Hazeltine Soulhwest Tech. 

1400- 1 500 19.95 · Micro·Term 
Perkin Elmer 1 9.95 Act V 

Easily Installed • Instructions Included 
For information on other models 

dial (4/5) 456-8909 

t 9.95 
19.95 
1 9.95 

1 9.95 

S U N-FLEX COMPANY, I N C .  
3020 Kerner Blvd . • San Ralael, C A  94901 
Check/money order Visa/Maslercharge 

Circle 343 on i nqu i ry card. 

6800 DEVELOPMENT PAC I 
•CONTROL MODULE-single board 
computer 

•16K RAM MODULE-16K 8-bit bytes 
•RS232 INTERFACE-switchable rates 
•CASSETTE INTERFACE-300/2400 

baud 
• FANTOM-II monitor/debug ROM 
•EDITOR/ASSEMBLER-on cassette 
•CARD RACK, BACK PLANE, POWER 
SUPPLY 

•$895 ,,, WINTEK I Corp. 
Phone: 317·742·8428 
1801 South St .. Lafayette, IN 47904 

Circle 389 on inqu i ry card . 

6809 

6809 
MONOBOARD COMPUTERS 

EXORCISERS* I M ICROMODULE* BUS 
M IKUL 6809·1 

3 PIAS, 1 K RAM, 4/8 K EPROMS 

M I KUL 6809-2 
2 PIAS, 2 ACIAS, 2 K RAM (BATIERY 

BACKED) 4/8 EPROMS 

MIKUL 6809-3 
1 PTA (6840) , 2 PIAS, 1 ACIA, 2 K RAM 

(BATIERY BACKED).  4/8 K EPROMS 

T9 BUG MONITOR 
· Trademark of Motorola 
TL I N DUSTRI ES, I NC. 
N O RTHWOOD, O H I O  

4 1 9-666-81 44 

Circ le 374 on inqu iry card. 
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��� PET BUSINESS SYSTEM 
PET 2001 - 1 6/32K Features Include: 

• 16 or 32K bytes RAM user memory The PET is now a truly sophisticated Business System with the 
announcement of the Floppy Disk and Printer. This is an Ideal 
business system for most professional and specialized fields: 
medicine, law, dental, research, engineering, toolmaking. 
printing, education, energy conservation, etc . .  

• 14K ROM operating system including a machine 
language monitor 

• Full-sized � · •stnes� Keyboard 
• Upper/Lower case and 64 graphics characters 

The PET Business System as a management tool. delivers 
information to all levels of Business. previously attainable only 
with equipment many times more expensive. The PET 
Business System is one of the most cost efficient business 
tools today. Here are just a few of the cost-saving uses in the 
corporation, professional office or small business: stock 
control, purchasing, forecasting, manufacturing costing, 
customer records, mailing lists, etc . .  

• 9-lnch CRT 
• BK ROM expansion sockets 
• File management in operating system 

16K - $995, 32K - $1295 

DUAL DRIVE FLOPPY DISK 2040 
The Dual Drive Floppy is the latest In Disk technology with 
extremely large storage·capabllity and excellent file 
management. As the Commodore disk is an "Intelligent" 
peripheral, It uses none of the RAM (user) memory of the PET. 
The Floppy Disk operating system used with the PET computer 
enables a program to read or write data In the background 
while simultaneously transferring data over the IEEE to the 
PET. The Floppy Disk is a reliable low cost unit and is 
convenient for high speed data transfer. 
Due to the latest technological advances Incorporated in this 

disk, a total of 360K bytes are available in the two standard 51k 
inch disks, without the problems of double tracking or double 
density. This is achieved by the use of two microprocessors 
and fifteen memory IC's built into the disk unit. 

Features I nclude: 
• 360K bytes storage • 4K encoder and decoder in ROM 
• 6504 microprocessor-controlled • 4K RAM 
• BK operating system in ROM • Uses single or double sided floppie� 

TRACTOR FEED PRINTER 2022 
The Tractor Feed Printer is a high specification printer that can 
print onto paper (multiple copies) all the PET characters 
letters (upper and lowercase), numbers and graphics available 
in the PET. The tractor feed capability haS the advantage of 
accepting mailing labels, using standard preprinted forms 
(customized), check printing for salaries, payables, etc. 
The PET is programmable, allowing the printer to forma.t print 

for: width.
' 
decimal position, leading and trailing zero's, left 

margin justified, lines per page, etc. It accepts 81f2-inch paper 
giving up to lour- copies. 

Features I nclude: 
• 150 cps • 6504 microprocessor-controlled • 1f2K RAM buffer 
• Bottom and reartractor feed • 4K operating system in ROM 

Model 2023 (Friction Feed) - $849 CABLE FROM PET TO DISK OR PRINTER - $39 
CABLE FROM PAINTER TO DISK - $49 

�USINESS SOFTWARE FOR 
PET BUSINESS SYSTEM 
• Super Word Processing Package 

(Disk $99.95, Tape $24.95) 
• Real Estate . . • . • . . . . . . . . . . $ 65 
• Statistics 
• Banking & Finance 
• Mail List Management . . . . .  $125 
• Data Base System • . . . . . . . .  $125 

• Small Business PSckage 
(AIR, AlP, Gil) 

• General Ledger • . . . . . .  
• Cash Receipts & 

Disbursements . . . .  
• Inventory Control 
• Payroll w/cost acct'Q . . 

• KRAM - Keyed (index sequential) random access 
method. Written in 6502 machine code. Gives PET 

d isk true random access . .  

264 BYTE October 1979 

Add music and sound effects 
to your programs. Compose, 
play, and hear music on your PET. 
Completely self-contained 
Free programs 

• Mounts i nside the PET 
• Third-Octave 

audio spective analysis 
• Complete with software 

and documentation 
• Re'places equipment costing 

of dollars 



• 13" color monitor 
(24 lines of 32 chrs.) 

• 26K ROM operating system 
{includes 14K BASIC) 

• Sound - 3 tones, 5 octaves 
• 16 colors: 192 x 256 res. 
• Large Tl library of ROM 

programs available. 
� only �-�$1150 

TEXAS us "\�����;�i
13  

INSTRUM ENTS Tl-99/4 
Home Corr-puter 
Many Peripherals. Coming soon! 

A complete self-contained computer system with APPLESOFT floating point 
BASIC in ROM, full ASC I 1 keyboard in a light weight molded carrying case. 

Features I nclude: 
• auto·start ROM • H i·Res graphics and 1 5  color 11ideo output. 
• Expandable to 48K. 

Disk . . . . . . . . . . . . . . . . . . . . . . . . $595 Programmer's Aid . SO 
Add-on Disk . . . .  . . .  . .  . .  . .  495 Speechlab. . . . . .  . .  . . .  . .  . 229 
Pascal Card . 495 Lightpen . 250 
Business Software . .  625 Communication Card . 225 
Monitor . 149 Modem . 200 
Printer Card . 180 EPROM Programmer . 100 

NEW D. C.  Hayes M ICROMODEM I I  
• Combines the capabilities of a communications card and acoustic coupler. 

: :���
s
d�������eii���-��de

a���:
l
lne� modular telephone jack. 

only  $379 
NEW Mountain Hardware SUPERTALKER 
• Digitized speech recording arid playback. • Must be  heard to be·belie11ed! 
• Foreign language teaching pack a11ailable. 

More than an intelligent terminal, the SuperBrain outperforms many other 
systems costing three to fi11e times as much. Endowed with a hefty amount of 
a11ailable software (BASIC, FORTRAN, COBOL). the SuperBrain is ready to 
take on your toughest assignme�t. You name it! General '· edger. Accounts 
Recei11able. Payroll. ln11entory or Word Processing . . . the SuperB rain handles 
all of thP.m with ease. 

Features Include: 
• two dual-density minifloppies with 320K bytes of d isk storage 
• 64K of RAM to handle e11en the most sophisticated programs 
• a CP/M Disk Operating System with a high-powered text editor, 
assembler and debugger. rRrE $35 of Software with purchase 

fij �I of any computer on this page. 

, . •. , DATA GENERAL � ; . ........_ micro NOVA 
-· ·- ""� e l The ultimate in small �im _ Business Computers �� Ac�t;;;u����

h
;!t��RY's 

minicomputer. Software: 
Accounts Receivable/Payable, 

Inventory Control/ Order Entry. 
· GenreaJ Ledger, Payroll Systems. 
from $12,140 for 64K computer 

with cabinet. printer terminal, video terminal. 
dual disk and mutu-user 

SOUNDWARE 
MUSIC BOX only $29.95 � 
Mus1c and Sound Effects for PET TRS·80 � 
& Compucolor II Add muSic and sound elleciS to •� 
your programs Compose play, and hear mus1c 
on your computer Completely self·conta1ned 
Free programs 

This fantastic program disk allows the statistician, 
mat!lemcitician. trader in stocks, money or 
commodities, the ability to maintain 30 database 
series of up to 300 11alues and plot3different mo11ing 
a11erages of a series at the same time. in 3 different 
colors. Files can be updated. deleted, changed, 
extended, etc. 
A sure 11alue disk at only $40! 
Word Processing For Apple on disk . . . $50 

-- AN D E R S O N  JAC O BS O N  

The COMPUTER FACTORY'S exter15 111e CENTRONICS 779 

•nventory and w1de seter.llon of computE'r TRENDCOM 100 . . 
pnnters assures you of fmdmg the prmler TAENDCOM 200 . 

�=:������������� -r��110��o
e
��n�ngrl�ters work 

��:�A
R¢r���:�o

-
. .  

50 CPS · ,.,ICROPROCESSOR 

well w1!11 <til known personal computers COMPRINT . 

"'· 
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(._ APPLE ) 
\ 

APPLE II or 
APPLE II PLUS $1019.95 

339.95 DC HAYES MODEMS 
FLOPPY DISK W /CONT. 
APPLE SOFT CARD 
PASCAL CARD 

529.95 

159.95 

459.95 

ALF MUSIC 
SYNTHESIZER 249.95 

10 MEGA-BYTE DISK DRIVE 
{for APPLE) 4695.00 

UCATAN 
COMPUTER STORE 

across from Ramada Inn 
PO Box 1000 

LIFETIME GUARANTEED 
QUARTZ CRYSTALS 

1 .000 
1 .8432 
2.000 
2.0971 

' 2.4576 
2.500 
3.000 
3.2768 
3.579 
4.000 
4.1 943 
4.9 1 52 

5.000 
5.0688 
5. 1 85 
5.2428 
5.71 43 
6.000 
6.1 44 
6.5536 
6 .7 584 
8.000 
8.1 8 1 8 
1 0.000 

1 1 . 1 550 
1 2.440 
1 4.3 1 82 
1 5.000 
1 7.2422 
1 8,000 
1 8.432 
20.000 
22.1 1 84 
27 .000 
32.000 
36.000 

ALL ABOVE M IX 1 -9 4.50 
M IX 1 0+ 3.95 

ADD 5% SHIPPING 
CAL RES. · ADD 6% SALES TAX 

F R E E  OSCI LLATOR SCH EMATICS 
WITH ANY OR DER 

QUALITY COMPUTER PARTS /.0. BOX 743/CHATSWORTH, CA. 9 1 31 1 

Circle 323 o� inquiry card. 

AURORA,  IL AREA 
FARNSWORTH COMPUTER CENTER 

1 89 1  N. Farnsworth Ave. 
Aurora, IL 60505 

( o t  t h e  E - W  T o l l w a y )  
(3 1 2) 851 -3888 

•Apple •Cromemco 
•Texas Instrument 

Now Featuring -

IDS·..UO Printer 
w /Graphics Software for Apple 

Check our prices on Heath 
Pet, Afar/, lmsal, Sorcerer 

WEEKDAYS 1 2 to 8; SAT. l O to S  
Sales - Service - Classes 

FIELD ENGINEERS 
Never sell yourself short! 

If you fix computers and their 

peripherals, and it is time for a job 

change, let 

FIELD SER VICE 
SEARCH 

locate the best opportunities for 

you. Employer pays fees. Call 

collect (3 12) 398-5535 . 

Address: 

FIELD SER VICE 
SEARCH 

925 E. Rand Road 

Arlington Heights, IL 60004 
Private Employment Agency 

$231 Paper-Tape Reader 
Has One Moving Part 

TTL interface, reads standard tape at 150 
cps, asynchronous. Bi-directional, the 
unit stops on characters and automatically 
detects taut tape: Power requirements are 
+ 5V at 200 rnA and 24V at 600 rnA. Stand 
alone version with parallel or serial RS232 
outputs, fanfold box and spooler also 
available. Price $231 (100 units). 

Addmaster Corporation 
416 Junipero Serra Drive 

San Gabriel CA 91776 

- . 
Premium tape and cassettes acclaimed 
by thousands of repeat order microcom
puter users. Price includes labels, cas· 
sette box and shipping in U.S.A. VISA 
and M/c· orders accepted. California 
residents add sales tax. Phone (408) 
735-8832. 

MICROSETTE C O . 
777 Palomar Avenue 
Sunnyvale, CA 94086 

----
eiroie 227 on Inqui ry card. 

e MINI TERMINAL $320 
. Full duplex, 20 me. 
· 16 charaeler A/N display. 

· Addressable indicators 14) and toMs 12). 

· Kayswitch field, 9 position. 

· Power supplies l t 1 2V, • SV, •250V). 

· 1.0. card sensor. 

· Forced air cooling. 

· Above with UPC label reader option. $499. 

e KEYBOARD/DISPLAY TERMINAL $149 
· 9" composite video input monitor. 
· 1 2  volt power supply. 

· Keyboard lAIN. control and function fields), 

encoding electronics, 20 ma. 

e 1 6  CHARACTER A/N DISPLAY $149 
e UPC LABEL READER SYSTEM $249 
e 9" MONITOR $94 

SPECIAL SYSTEMS, INC. 

A one board microcomputer utilizing the 
8035 geared toward stand alone applica
tions with: • one 8-bit input port 
• one 8-bit output port • one 8-bit bidirectional port • fully programmable hand shake lines 

on each port 
crystal based timer 
64 bytes RAM, expandable to 1 k 
bytes • provisions for program memory to 4k 
bytes • single supply capability [ + 5V) • low cost (64.95 - singles] 

Money order, Check, or C.O.D. 
Send orders to: 

Adroit Electronics, Inc. 
5 East Long Street 

Suite 1 0 1 2  
Columbus, Ohio 43215 

61 4·221-3060 

T E X A S  I NS T R U H E N l  COMP 
T l  9 9 - ot  t: U H PU H I< 

I I  8 1 0  B A S I C  � R I N T E R  

I I  9 2 0  � OS I C � R I N I E R 

I I  S O F T U A R E  

C E N T R O N I C S  � R I N T [ R S  

7 7 9 - '2  T � A C . F t1 

7 7 9 - t  F R I C . F II 

7 3 0 - 1  N E U  P R N T R  

730 - J 

H l C R O  P I  • J 9 0 .  H I C R O  5 1  

C O H H O U O R E  B U S I N E S S  M A C � l N E S  
P E T  � 0 0 1 - S t\  

f' E T  2 0 0 1 - 1 6 N , [I 

F· E T  20 0 1 - l '2 N , lt  

P E T  '2 0 ot 0  D U A L  F L O P P Y  
P E T  2 0 2 2  T R A C . F U  P R I N T E R  

P E T  2 0 2 3  F R I C . F U  P R I N T E R  

N O R T H  S T A R  C O M P U T E R S  

B I G  U S A V I NG S  

I H T E R T E C  S U P E R UR A I N  

T H E  H O N O R  GRA UUA T E  C O MPU T E R  
D I S P L A Y  T E R M I N A L S  

I N T E R T U & E  I I  

HA Z E L T I N E 1 4 00 

1 41 0 

1 5 0 0  
1 5 1 0  

• 9 9 � .  
t 1 ")9 0 .  

' 1 9'.' 0 .  
t SA V E 

t9 � 9 .  
t 99 0 ' 

t 79 9 .  

t 8 H . 

· � 7!i . 

t 6 7 S .  

t 8'59 . 

t t O? O .  

t 1 0 9 0  

• a  H .  

0 7 4 9 .  

1 29 9 0  

. 7 75 

' 69 0 .  

't 7 8 �  

t 9�0 . 
t 1 1 H .  

n UL T I - B U S I N E S S  C OMP U T E R  5 Y 5 T E H S  

2 8  " A R L B O R O U G H  S T R E E T  

P OR T L A N D ,  CONN . 0 6 � 9 0  

I 2 0 3 1 3 � 2 - 2 7 V  



page 
W i re Wrap Tools 

BATTERY HOBBY TOOL* BATTERY INDUSTRIAL TOOL* ELECTRIC I NDUSTRIAL TOOL 

• Auto I ndexing 
• Anti-Overwrapping 

• A ccepts I n d u st r i a l  B i t s and S l eeves 
(Gardner Denver or equiv. )  

• A cc epts I n d u st r i a l  B i t s  and S l eeves 
(Gard ner Denver or equiv . )  

• M od ified Wrap 
• I ndustrial M otor for Prod uction W i re

wrapping 
• I n dustrial M otor for  Product ion Wire

wrapp i n g  
• Backforce Avai l .  (Recommended for #30) .  

BW928 Tool . . . . . . . . . . . . . . . . 49.95 
• Backforce Avai l .  ( Recommended for #30 ) .  

BW2628 Tool . . . . . . . . . . . . . . . .  
BT30 #30 Bit 
BT2628 #26 B it . . . . . . . . . . . . . .  
BC1 Batteries & C harger . .  

· Req u i res 2 "C" N iced Batteries 

$19.85 
2.95 
7.95 

1 1 .00 

BW928BF 
Bit & Sleeve 
B C 1  

Backforce M odel . . . . 52.95 EW8 
Specify #22 -#30 . . . . .  29.50 EW28F 
Batteries & Charger . .  1 1 .00 Bit  & Sleeve 

Tool . . . . . . . . . . . . . . . . 85.00 
Backforce Model  . . . . 92.90 
#22 o r  #30 . . . . . . . . . . .  29.50 

lfii# IC Sockets 
R N  H I G H R E L I A B I L I TY 
e l i m i nates tro u b l e . " S ide-
w i pe" c

'
ontacts make 1 00% 

g reater s u rface contact  
wi th  t h e  wide.  f lat  s ides o f  
y o u r  I C  l eads fo r posi t ive 
elect r ica l  connect io n .  

OK PRODUCTS 
WD 30 50 ft. Wire Dispenser, Red, White, Blue or Yellow $3.75 
WD-3Q-TRI TRI Color Dispenser 5.50 
R-3Q-TRI Refill for TRI Color 3.75 
INS 1416 1 4  & 1 6  pin I nsertion Tool 3.25 
MOS 40 40 pin Insertion Tool 7.50 
EX-1 IC Extractor Tool 1 .49 
H-PCB-1 Hobby PC Board 4.99 

WIRE WRAP 1 -9 10-24 25-99 1 00-249 . 250-1 K 
SOCKETS 8 P i n  40 .36 .34 .3 1  . 27 

3-level G o l d  1 4  P i n  .39 .37 .34 . 32 

C l osed En t ry Design 16  P in  .42 .40 .36 34 
1 8  P i n  . 70 .60 . 55 .50 .45 

A l l  Pr ices I nc l ude G o l d . 20 P i n  .90 .80 . 75 .65 .62 
22 P i n  .95 .85 .80 .70 .65 

2- level  Soc kets 24 P i n  . 95 .85 .80 .70 .65 

A lso Ava i l ab l e  25 P i n  st. 1 .25 1 . 1 5  1 .00 .95 .90 
28 P i n  1 .25 1 . 1 5  1 . 00 .95 .90 
40 P i n  1 .65 1 .45 1 .35 1 . 20 1 . 1 0  

SOLDER TAIL 1 -9 10-24 25-99 1 00-249 250-1K 
Low P rofi l e  T i n  8 P in  .2 1  . 1 8  . 1 6  . 1 5  . 1 4  

C losed Entry Design 
1 4  P i n  . 1 9  . 1 7  . 1 5  . 1 3  
1 6  P i n  .2 1  . 1 9  . 1 7  . 1 5  
1 8  P i n  .30 .28 .27 .26 .25 
20 P i n  .35 .34 .33 .32 .31  
22 P i n  .36 .34 .30 .27 .26 
24 P i n  .38 .36 .32 .29 .28 
28 P i n  .45 .44 .43 .40 .39 
40 P i n  .63 .62 . 6 1  .58 .57 

ORDERING INFORMATION 
• Orders under $25, add $2 handling 
• Blue Label or First Class, add $1 (up to 3 lbs.) 
• COOs, VISA & MC orders will be charged shipping 

page • Most orders shipped next day. 

WSU 30 Hand Wrap/Unwrap/Strip Tool 6.25 
wsu 30M Same as wsu 30 with M odified wrap 7.50 1 35 E. Chestnut Street SA, Monrovia, California 91 01 6 Phone (21 3 )  357-5005 

AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 
Circle 298 on i nquiry card. BYTE October 1979 267 



- 7400 TT L • Stn470N .29 
SN7<172N .29 

SN7400N .16 SN7473N .35 SN74160N .89 
SN7401 N .1 8  SN7474N .35 SN74161N .89 
SN7402N .1 8  SN7-H5N .49 SN74162N 1.95 
SN7403N ·" SN7476N .35 sm4163N .89 
SN7404N . 18 SN7479N 5.00 SN74164N .89 
SN7405N .20 SN748GN .so SN74165N .89 
SN7.t06N .29 SN7482N .99 SN74166N 1.25 
SN7407N .29 SN7483N .59 SN74167N 1.95 
SN7408N .20 SN7485N .79 Slf74170N 1 .59 
SN7409N .20 SN7486N .JS SNN112N 6.00 
�1410N .\8 SN7489N 1.75 SN74173N 1.25 
SN7411N .25 SN7490N .45 SN74174N . 89 
SN7412N .25 SN7.t91N .59 SN74175N .79 
SN7413N .<0 SN7492N .43 StH4176N .79 
5fj7414N .70 SN7493N .43 SN74177N .79 
SN7416N .25 SN74g.IN .65 SN74119N 1.95 
SN7417N .25 SN7495N .65 SN74180N .79 
SN74ZON .20 SN7496N .65 SN74181N 1.95 
SN7.t21N .29 SN7497N 3.00 SN74182N .79 
SN74l2N .39 SN74100N .89 SN74184N 1.95 
SN7423N .25 SN74101N .35 SIH4185N 1 .95 
Stn425N .29 SN74109N .59 SN74186N 9.95 
SN7426N .29 SN74116N 1.95 SN74188N 3.95 
SN7427N .25 SN74!21N .35 SN7.t1!HIN 1 .25 
SN7429N .39 SN74122N .39 SN74191N 1 .25 
SN743DN .20 SN74123N .49 SN74192N .79 
SN7432N .25 SN74125N .49 SN74193N .79 
SN7437N .25 SN74126N .49 SN74194N .89 
SN7438N .25 SN74132N .15 SN7<1195N . 69 
SN7439N .25 SN74136N .15 SN74196N .89 
SN7440N .20 SN74141N .79 SN74197N .89 
SN7441N ·" SN74142N 2.95 SN74198N 1.49 
SN7.t42N ·" SN74143N 2.95 SN74199N 1 .49 
SN7.t43N .15 SN74H4N 2.95 SN74S200 4.95 
SN7444N .15 SN74145N .79 Sti74251N 1 .79 
SN7445N .15 SN74147N 1.95 SN74279N .79 
SN7446N .69 SN74148N 1.29 SN7428JN 2.25 
SN7447N .59 SN74150�l .89 SN74284N 3.95 
SN7448N .79 SN74 151N .59 SN74285N 3.95 
SN7450N .20 SNH152N .59 SN74l65N .69 
SN7451 N .20 SN741S3N .59 SN74366N .69 
SN7453N .20 SN7.t154N .99 Stl74367N . 69 
SN7454N .20 SN74155N .79 S/H4368N .69 
SN7459A .25 StH"156N .79 SN74390N 1 .95 
SN7460N .20 SN74157N .65 SN74393N 1 .95 

C04000 .23 C/MOS C04070 .55 
C04001 .23 C£)4071 .23 
C04002 23 C04028 .89 C04072 .49 
C04006 1.19 C04029 1.19 C04076 1.39 
C04007 .25 C04030 .49 CD4081 .23 
C04009 49 C04035 .99 CQ.4082 .23 
C04010 .49 C04040 1.19 C04093 .99 
C040\I .23 C0.:041 1.25 C04098 2.49 
CD-4012 .25 C04042 .99 MC\4409 14.95 
CD4013 .39 C04043 .89 MC14410 14.95 
CD4014 1.39 C04044 .89 MC14411 14.95 
CD4015 1.19 C04046 1.79 MCI4419 4.95 
C04016 .49 CD4047 2.SO MC14433 1 9.95 
C04017 1 . 1 9  C04048 1.35 MC14506 .75 
C04018 .99 .CQ4049 .49 MC14507 .99 
C04019 .49 C04050 .49 MC14562 14.50 
C04020 1 . 19 C04051 1 .19 MC14583 3.50 
CD4021 1 .39 004053 1 .19 C04508 3.95 
C04022 1 . 19  C04056 2.95 C04510 1 .39 
C04023 .23 C04059 9.95 C04511 1 .29 
C04024 .79 C04060 1.49 C04515 2.95 
C04025 .23 C04066 .79 C04518 1.29 
C04026 2.25 CDo\068 .39 C04520 1 .29 
C04027 .69 C04069 .45 C04566 2.25 
74COO .39 74COO 74C163 2.49 
""' .39 74C164 2.49 
74C04 .39 74C85 2.49 74C173 2.60 
74C08 ·" 74C90 1.95 74C192 2.49 
74C10 .39 ""' 1.95 74CI93 2.49 
7.tC14 1 .95 ""' 1.95 74C195 2.49 
7<C20 .39 74CI07 1 .25 74C922 5.95 
7<C30 .39 74C151 2.90 74C923 6.25 
74C42 1.95 7¢154 3.00 74C925 8.95 
74C48 2 . .t9 7.tC157 2.15 74C926 8.95 
7.tC73 .89 74Ct60 2.49 81JC95 I .SO 
, ,. .89 74CI61 2.49 81JC97 \.SO 
78MG 1 .75 LIN E A R  LM710N .79 

LMI06H .99 LM711N .39 
LM301Ji .60 LM340K·IB 1 .35 LM723NIH .55 
LMJ(J1CNJH .35 LMJ.4GK·24 1 .35 LM733N 1.00 
lMJWi .75 LM340T·5 1.25 LM739N 1.19 
LM304H 1.00 LMJ.COT--6 1.25 LM741CN!H .35 
LM3il5H .60 LM340T·8 1.25 LM741-14N .39 
LM307CNIH .35 LM340T·12 1.25 LM747NIH .79 
LM308CN(H 1 .00 LM340T·t5 1.25 LM748NfH .39 
'"""" 1 . 10  LM340T·18 1.25 LM1310N 2.95 LM309K 1.25 LM340T·24 1.25 LM1458CNfH .59 
LM310CN 1.15 LM358N 1 .00 MCI488N 1 .39 
LM311NJH .90 LM370N 1.95 MC1489N 1 .39 
LM312H 1.95 LM373N 3.25 LM1496N .95 
LM317K 6.50 LM377N 4.00 lM1556V 1.75 LM318CN/H I .  SO LMJBON 1.25 MC1741SCP 3.00 
LM319N 1.30 LM380CN .99 LM21 11N 1 .95 
LM320K·5 1 .35 LM381N 1 .79 LM2901N 2.95 
LM320K·5.2 1.35 LM382N 1.79 LM3053N I .  SO 
LM320K·12 1.35 NE501N 8.00 lM3065N 1 .49 
LM320K·15 1.35 NESIOA 6.00 LM3900f'l(3401) .49 
LMJ20K·18 1 .35 NE529A 4.95 LM390SN .89 
LM320t<·24 1 .35 NE53tHN 3.95 LM3909N 1.25 
LM320T·5 1.25 NE536T 6.00 MC5558V .59 
LMJ20T·5.? 1 .25 NE540l 6.00 80388 4.95 LM320T·8 1 .25 NE544N 4.95 LM75450N .49 LM320T·12 1.25 NESSON 1.30 75451CN .39 LM320T·IS 1.25 NE555V .39 75452CN .39 LM320T·18 1 .25 NE556N .99 75453CN .39 LM320T·24 1.25 NE560B 5.00 75454CN .39 LMJ23K·5 5.95 NE561B 5.00 75491CN .79 LM32.tN 1.80 NE5628 5.00 75492CN .89 LM339N .99 NE565NJH 1.25 75493N .89 LM34GK·S 1 .35 NE566CN 1.75 75494CN .89 LM340K·6 1.35 NE567VJH .99 RC4136 1 .25 LM340K·8 1.35 NES70N 4.95 RC4151 2.1!5 LM340K·12 1 .35 LM703CNJH .69 RC4194 5.95 LM340K·15 1 .35 LM709NiH .2'3 RC4195 4.49 
74LSOO .29 74LSOOTIL 74LS138 .. 
74LS01 .29 74LS!39 .89 
74LS02 .29 74LS47 .89 74LS151 .89 
74LS03 .29 74LS51 .29 74LS1S5 .89 , .. 504 . 35 74LS54 .29 74LS157 .89 
74LS<l5 .35 74LSS5 .29 74LS160 1.1S 
74LS08 .29 74LS73 .45 74lS161 1.15 
74LS09 .35 74LS74 .45 74LS162 1.15 
74lS10 .29 7.tLS75 .59 74LSI63 1.15 
7.tlSII .75 74LS76 .45 74LS164 1.25 
74lS13 .59 74LS78 .49 74LS175 .;, 
74LS14 1.25 74LSB3 .89 74LS181 2.49 
74LS15 .35 74LS85 1 .25 74lS190 1 . 15  
74LS20 .29 74LS86 .45 74LS191 1.15 
74LS21 .35 74LS90 .59 74lS192 us 
74LS22 .35 74lS92 .75 74LSI93 1.15 
74LS26 .35 74LS93 .75 74LS194 1.1S 
74LS27 .35 74LS95 99 74LS195 1.15 
74LS28 .35 74LS96 1.15 74LS253 .99 
74LS30 .2'3 74LS107 .45 74LS257 .89 
74LS32 35 74LS109 .45 74LS258 1.75 
74LS37 .45 74LS1 1 2  .45 74LS260 .69 
74LS40 .35 74LSI23 1.25 74LS279 .75 
74LS42 .89 74LS125 " 74LS367 .75 74LS132 .99 74LS368 .75 7.tLS136 .49 74LS670 4 
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EXCITING NEW KITS � JE600 HEXADECIMAL 

� ENCODER KIT 
FEATURES: 

r----:;;;-;;;;-, • ��ss
b
o� ��ed OlJipul for miao-

• 3 Ustl Otfine keys "oWrth ooe being bl· 
stJble ope:ration 

• Debounce arcult provided lot au 19 
""' . 

Digital 
Thermometer Kit 

�--- -�- - � 

- - �-- -

�-b_--, • LED readout to verily entries ,rlf' e.. 
'---=== • �����:�ng willl standard 16 1110 

•Oupl $8nsors-swltchlng control for In-• Onlv +SVOC reouired lor OIN!ratklns door/outdoor or dual monitoring 
FUll S BIT lATCHED OUTPUT-19 KEYBOARD •Continuous LED .8" ht. display 

AV·5·9t00 
AV-5-9200 
AV.S·9500 
AY·5·2376 
H00165 
74C922 

iCM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

MCM6571 
MCM6574 
MCM6575 

TELEPHONE/KEYBOARD CHIPS 
Push But1on Telephone Oialler 
�Wog�7o��:�rator 
Keyboard Encoder 188 keys� 
Keyboard Encoder 16 keys 
Keyboard Encoder 16 keys 

ICM CHIPS 
OMOS Precision Timer 
CMOS LED Stopwatchtnmer 
Oscillator Controller ��:: f

e
efe��

0
�ounter 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shifted with Greek 
128 X 9 X 7 Math Symbol & Pictures 
128 X 9 X 7 Alphanumeric Control 
Character Generator 

$14.95 
14.95 
4.95 
14.95 
7.95 
5.95 

24.95 
19.95 
7.50 

19.95 
6.95 

13.50 
13.50 
13.50 The JE600 Encoder Keyboard provides two separate IM!xadedmal =���3��c-::oi, J������� I -401lC to 1 OO"C 

digits produ!Zd 110m Se(!uen!ial key entries IO allow dlrecl proo- •Sel for Fahrenheit or Celsius reading 

(;����;�����:���0r������� ����� :��a�:-7��c���-h��� =���-: �?�{:p.�a;�:sta�·W�\ �:J'lj.��� incl
. Tl074CN Quad L������f�EgUA�p 2.49 

• bistable oUiput available. The outputs ;ne latched and monHoted TL494CN Switching Re�ulator 4.49 wjf6QQdo
.
ut:. ��:o �c.lu�

e
� 1: � �v .en

�r�. s$5g_gs 
OO $39 95 ��troc

P ���rJ: T�J�� �r�s�e�
ator 1�:�; 

Hexadecimal Keypad only . . . . . . . $1 4.95 JE3 • • • • • • • • 95H90 HI·Speed Divide lOIII Pre5caier 11 .95 

tili�;;cit-ul��---;iiiiiiiii=====-·-r===���;;;;==;==;-1 �Nl�240 ��g'g�::�n���� g��������
tor 

1�:� 
OS0026CH 5Mhz 2·phase MOS clock driver 3.75 DISCRETE LEOS --- TIMEX T1001 \ 

.200" dll. 
XC556R red 51$1 
XC556G green 41$1 XC209R 
XC556Y yellow 41$1 XC209G 
XC556C clear 41$t XC209V 

.200" dll. 
XC22R red 51$1 XC526R XC22G green 41$1 XC526G XC22Y yellow 4/$1 XC526Y 

.170" dll. XC526C MV10B red 41$f 

.085" dll. 
MV50 red 61$1 XC111R 

INFRA·RED LED XCt\tG 
XC1 t tV 1/4"X1Wx1/16" 11at XC1 1 tC 51$1 

.125"dll. 
red 51$1 
green 41$1 
yellow 41$1 

.185� dla. 
red 5/$\ 
green 41$1 
yellow 41St clear 41$t 

.1QO· dll. 
red 51$1 
green 41$t 
yellow 41$1 
clear 41$1 

LIQUID CRYSTAL DISPLAY CLASS II 
FIELD EFFECT 

,.. I ZZl se ·ee - ,.J +  -· _, 
4 DIGIT - .5" CHARACTERS 

THREE ENUNCIATORS 

2.00•• X 1 .20 .. PACKAGE 

INCLUDES CONNECTOR T1001·Trensmissive $7.95 T1001A·Reflective 8.25 

DISPLAY LEOS 
TYPE POLARITY HT PRICE TYPE POLARITY HT PRICE 
MAN I Common Anode-red .270 2.95 MAN 6730 Common Anode-red � 1 .560 .99 
MAN 2 5 x 7 Dol M�lrix·red .300 4.95 MAN 6740 Common Cathode·red·O.O. .560 .99 
MAN 3 Common G.athode·red .125 .25 MAN 6750 Common Ca1hode·red � 1 .560 .99 
MAN 4 Common Cathode·red .187 1.95 MAN 6760 Common Anode-red .560 .99 
MAN 7G Common Anode·green .300 1.25 MAN 6780 Common Gathor:le·red .560 .99 
MAN 7Y Common Anode-ytllow .300 .99 Ol701 Common Anode-red � 1 .300 .99 
f.4AN 72 Common Anode·red .300 .99 OL70.t Common Cathode·red .300 .99 
MAN 74 CommonC&Ihode-red .300 1.25 OL707 Common Anode-red .300 .99 
MAN 82 Common Anode-yellow .300 .99 DL728 Common Galhode·red .500 1..t9 
MAN 84 Common Cathodtl·yellow .300 .99 OL741 Common Anode-red .600 1.25 
MAN 3620 Common AnOde-orange .300 .99 DL746 Common Anode-red � 1 .630 1.49 
MAN 3630 Common Anode·oranoe � 1 .300 .99 OL747 Common Anode·red .600 1 .49 
MAN 3640 Common Cathode·orange .300 .99 DL749 Convnon Cathode·red � 1 .630 1.49 
MAN 4610 Common Anode-orange .300 .99 Ol750 Common Cathode·red .600 1.49 
MAN 4640 Common Cathode-orange .400 .99 OL338 Common ta1hode·red .1 1 0  .35 
MAN 4710 Common Anode-red .400 .89 FN070 Common Galhode .250 .69 
MAN 4730 Common Anode-red '!: 1 .<00 .99 Ftl0358 Common Cathode � 1 .357 .99 
MAN 4740 Common Cathode-red .400 .99 FN0359 Common Galhode .357 .75 
MAN 4810 Common AnOOe·yellow .400 .99 FN0503 Common Ca1hode(FN0500) .soo .99 
MAN 4840 Common Galhode-yellow .400 .99 FN0507 Common AnOde (FN0510) .500 .99 
MAN 6610 CommonAnode·orange-0.0. .560 .99 5082·7730 Common Anode·red .300 1.30 
MAN 6630 Common Anode·orange � 1 .560 .99 HOSP·:J-400 Common Anode·led .BOO 2. 10 
MAN 6640 Common Calhode-oriJnge-0. 0. .560 .99 llOSP-3403 Common Ga!hode red .800 2.10 
MAN 6650 Common Caltiode·orange � 1 .560 .99 5082·7300 4 x 1 sgl. Dlgli·RHOP .600 19.95 
MAN 6660 Common Anode·orange .560 .99 5082·7302 4 x 7 Sgi. Oiglt-LHOP .600 19.95 
MAN 6680 Common Cathode-orange .560 .99 5082-7304 Ove1range character(�11  .600 15.00 
MAN 6710 Common Anode·red·O.O. .560 .99 5082·7340 .600 22.50 

TIL308 .27• red num. display wlinteg. logic chip 10.50 
MM5320 TV Camera Sync. Generator 14.95 
MM5330 4Y: Digit OPM logic Block (Special) 3.95 . 
LD110/111 3\1 Digit NO Converter Set 25.00/set 

LITRONIX ISO·LIT 1 SN 76477 J Photo Transistor Opto·lsolator SOUND GENERATOR 
(Same as MCT 2 or 4N25) 

�:�e�!:r��r�������e 
2/99¢ 3 .95 each 

TV GAME CHIP AND CRYSTAL 

��i:d!���
a
���a�� ��:m����� ��� !nc;::��tc. 7. 95/set 

XR205 $8.40 EXA·R XR2242CP 1.50 
XR210 4.40 XR2264 4.25 
XR215 4.40 XR2556 3.20 
XR320 1 .55 JE2206KA 14.95 XR2567 2.99 
XR·L555 1.50 JE22(161(B 19.95 XR3403 1.25 
XR555 .39 XR1800 3.20 XR4130 1.25 
XR556 .99 XR2206 4.40 XR4151 2.85 
XR567CP .99 XR2207 3.85 XR4194 4.�; 
XR567CT 1.25 XR2208 5.20 XR4202 3.60 
XR1310P 1.30 XR2209 1.75 XR4212 2.05 
XR1468CN 3.85 XR2211 5.25 XR4556 .75 
XR1468 1.39 XR2212 4.35 XR4739 1 . 15 
XR1489 1.39 XR2240 3.45 XR4741 1.47 

DIODES TYPE VOLTS w "''"' 
IN4002 100PIV1 AMP 12/1.00 VOLTS w PRICE 1N4003 200PIV1 AMP 1 2/1 .00 

3.3 400m 411.00 1N4004 400 PfV 1 AMP 1211.00 
5.1 400m 4/1 .00 1N4005 600 PIV 1 AMP 10/1.00 
5.6 400m 411.00 1N4006 800 PIV 1 AMP 10/1.00 
6.2 400m 4/1.00 IN4007 1000 PIV 1 AMP 10/1.00 
6.8 400m 411 .00 1N3600 so 200m 6/1.00 
9.0 400m 411.00 1N4148 75 \Om 151!.00 

12.0 <oom 4/1 .00 1N4154 35 \Om 1211 .00 
8.2 400m .tl1 .00 1N4305 75 25m 1511.00 

15 400m 4/1 .00 1N4734 5.6 lw 28 
5.6 500m 28 1N4735 6.2 lw 28 
6.2 500m 28 1N4736 6.8 lw 28 
6.8 500m " \N4738 8.2 IW 28 
7.5 500m 28 1N4742 1 2  l w  28 

1 2  500m 28 1N4744 15 lw 28 
15 SOOm 28 1tl1183 50 PIV35 AMP 1 .60 4 x 7 Sgl. Dlgii·Hexadecimal 

TYPE 
1N746 
1N751 
1N752 
1N753 
1N754 
1N757 
1N759 
1N959 
1N965 
1N5232 
1N5�34 
1N5235 
1N5236 
1NS242 
1N5245 
1N456 t-�������---r-----------,--����-,-----------i ���A RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA 

25 
ISO 
\80 

40m 6/1 .00 1N1184 100 PIV35 AMP 1 .70 
7m 6/1 .00 IN\185 150PIV.35 AMP 1 .70 
\Om 511 .00 1N1186 200 PIV35 AMP 1 .80 

CA3013T 2. 15 CA3082N 
CA2023T 2.56 CA3083N 
CA3035T 2.48 CA3086N 
CA3039T I 1 .35 CA3089N 
CA3046N 1.30 CA3130T 
CA3<l59N 3.25 CA3140T 
CA3<l60N 3.25 CA3160T 
CA3080T ·" CA3401N 
CA3081N 2.00 CA3600H 

1·24 25-49 
8 plnLP .$17 .16 

14 pln LP .20 . 1 9  
16 pln LP .22 .21 
18 pin LP .29 .28 
20 pln lP .3< .32 
14 pln ST $.27 .25 ·" 
16 pin ST .30 .27 .25 
1 8 plnST .35 .32 .30 
24plnST ·" .45 ·" 

8 plnSG 1.30 .27 ·" 14 pin SG .35 .32 .29 
16 pin SG .38 .35 .32 
18 pin SG .52 .47 .43 

CHIPS/DRIVERS MM5309 $4.95 MC1408l7 
MM5725 
MM5738 ·--
DM8865 ..... , 
OM8889 

• 

$2.95 MMS311 
2.95 Mtt!S312 
2.00 MMS314 
1.00 MMS316 
.75 MMS318 
.75 MMS369 

MM538711998A 
1.50 MMS841 

4.95 MC1408l8 
4.95 MC1439L 
US MC3022P 
6.95 MC3061P 
9.95 MC4016{74416) 
2.95 MC402.tP . US MC4040P 
9.95 MC4044P 

PR FILE (TIN) SOCKETS 
1 ·24 25-49 

� 22 pln LP $ .37 .36 24 pln LP .36 .37 28pin LP .45 ... 36pinLP .60 .59 
SOLDERTAIL STANDARD (TIN) <0 oln lP .63 .62 

- 28 pln ST S .99 
36 pln ST 1 .39 

· • 40 plnST 1.59 
SDLOERTAIL STANDARD (GOLD) ' -

.. 
24 pln SG S .70 
28 pin SG 1 .10 

. • 36 pin SG 1 .65 
40 pin SG 1 .75 

WIRE WRAP SOCKETS 

.90 
1.26 
1.45 

.63 
1.00 
1.40 
1 .59 

$4.95 
5.75 
2.95 
2.95 
3.SO 
7.SO 
3.95 
6.95 
4.SO 

SO·Hlll 
.35 
.36 
.43 
.58 
.61 
.81 

1.15 
1.30 

.57 .90 
1 .26 
1 .45 

1� �� ::: S:�: :� :�; (GOLD) LEVEL # 3 �� �� = 51:� :� :� 
1 4 pin WW .39 .38 .37 

.. 
- 28 pln WW 1.40 1.25 1 . 1 0  

16 pin WW .43 .42 .41 36 pin WW 1.59 1 .45 1 .30 
18 pin WW .75 .68 .62 40 pln WW 1 .75 1 .55 1.40 

1N4001 SO PIV 1 AMP 1 2/1 .00 1NI188 400 PIV 35 AMP 3.00 
SCR AND FW BRIDGE RECTIFIERS 

C360 15A @ 400V SCR(2H1849) $1.95 
C38M 35A (il 600V SCfC 1.95 
2N2328 1.6A @ 300V SCR .50 
MOA 980·1 12A @ SOV fW BRIDGE REC. 1.95 
MDA 980·3 t2A � 200V FW BRIDGE R£C. 1 .95 

C10681 
MPSAOS 
MPSA06 
TIS97 
ns98 
40409 
40410 
40673 
2N918 
2N2219A 
2N2221A 
2N2222A 
PN2222 Piastic 
2N2369 
2N2369A 
MPS2369 
2N2484 
2N2906 
2N2907 
PN2907 Plastic 
2N2925 
MlE2955 
2NJOS3 

.so 

.30 
511 .00 
6/1.00 
611.00 us 

1.75 
1 .75 

4/1 ,00 
2/1 .00 
4/1.00 
5{1 .00 
7/1,00 
5/1.00 
4!1.00 
5/1 .00 
4/1.00 
.t{I.OO 
511 .00 
7/1 .00 
5/1.00 

1.25 
211 .00 

2N3055 
MJE3055 
2N3392 
2N3398 
PNJS67 
PN3568 
PN3569 
MPS3638A 
MPS3702 
2N3704 
MPS3704 
2N3705 
MPS3705 
2N3706 
MPS3706 
2N3707 
2N3711 
2N3724A 
2113725A 
2N3772 
2N3823 
2N3903 

TORS 
.69 

1.00 
5/ 1.00 
5!1 .00 
3!1 .00 
4/1.00 
4/1 .00 
5/1 .00 
5!1.00 
511 .00 
5/1.00 
5/1 .01) 
511 .00 
5/1.00 
5l1 .00 
5/1 .00 
S/1 .00 

,.65 
1.00 
2.2S 
1.00 

S/MIO 

2113904 
2N3905 
2N3906 
2N4013 
2ti4123 
PN4249 
PN4250 
2N4400 
2N4401 
2N4402 
2N4403 
2114409 
2N5086 
2N5087 
2N5088 
2N50119 
2N5129 
PN5134 
PN5138 
2N5139 
2N5210 
2NS449 
2N5951 

4/1 .00 
4(1.00 
4/1.00 
3/1 .00 
6/1.00 
4/1.00 
4/1 .00 
4/1 .00 
4/1.00 
4/1.00 
4/1.00 
5/1 .00 
4/1 .00 
411 .00 
4/1.00 
4{1 .00 
511 .00 
S/1.00 
511.00 
5!1.00 
5/1.00 
3/1.00 
3 1 .00 

1 /4 WATT RESISTOR ASSORTMENTS - 5% CAPACI!O!l ����:��; C9�� 
1 0  OHM 1 2  OHM 15 OHM 1 8  OHM 22 OHM 10 pi .05 .04 .03 .001/J.F .05 .04 .035 

ASST. 1 

ASST. 2 

ASST. 3 
ASST. 4 
ASST. 5 

ASST. 6 

S n. 27 0tlM :IJ OHM 39 0HM J7 0HM 560HM 50 PCS $1 .75 ���: :� :� :� :�rf :� :� :: 
s u. 1: ��� 2�� ��::: ;� ��;:: ��� �::;:: �� ���: 50 PCS 1 .  75 �� �: :�� :� :� :��� :� :� :g: 

�70 0HM 560 0HM 6SOOHM 621l OtiM 11< 470ol 
.
05100V�LT�;�R Fi��fCAPACITORS 

.1 2  .09 .075 
S ea. 1.2K 1.511 1.8K 2.2"' ?.7K 50 PCS 1 .75 .OOimf . 12 . 10 .07 022ml .13 . 1 1  .08 ��:: 3.9K VK 5.611 &.81( :��ml :g ::� :�� :��

m
l :�: :�� : :� S u. !OK 1211. t�li 181\ 50 PCS 1 .  75 .01ml , 12 . 10 .07 .22m! .33 .27 .22 '" 

S ea. S&K 

S ea . 
1SOK 
390< 

mr:. lJK l9K HK +20% OIPf'EO TANTALUM$ (SOLID) CAPACITORS 
681i S21i lOOK 12o�< 50 PCS 1 .75 :��J�v :�: :�i :l� g�� :� :� ���� �= �: ���: 50 PCS 1 .  75 :�� :�: :�5 : g u��� ·i� :�; 

ASST. 7 5 n. 2.;� �:�� �:::� �.·�; �:!�� SO PCS 1 .  75 
.47fJ5V .28 .23 . 1 7  6.8/25V .36 .31 
.68(35V .28 .23 .17 15/25V .63 .50 1 .0fJSV .28 .23 .17 

ASST. OR Includes Resistor Assortments 1 -7 (350 PCS . ) $9.95 ea. 
S10.00 Min. Order U.S. Funds Only Spec Sheets 25� 
Calif. Residents Add 6% Sales Tax 1 979 Catalog Available - Send 41� stamp 
Postage -Add 5%plus$1 1nsurance (if desired) Jameco 

EL ECTRON ICS 

PHONE 
O RD E RS 

WELCOME 
(41 5) 592·8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 H OWARD AV E N U E .  SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU OCTOBER 

.47/SIJV 
1.0/SOV 
3.3/SOV 
4.7125V 
10125V 
10/SOV 
22/25V 
22150V 
47175V 
47/SOV 
100f25V 
100/SOV 
22012�V 
220/50V 
470{25V 
1000/16V 
2200/16V 

MIHIATURE AlUMIHUM ELECTROLmC CAPACITORS 
AII1ILnd R1di11 Lud .15 .13 .10 .47125V .IS . 13 

. 16 . 14 .1 1  .47/SOV .16 .14 

. 14 .1 2  .09 1.0/16V .15 .13 

. 15 . 13 . 10 1.0!25'1 .16 .14 

.15 .13 .10 1 .0/SOV .16 .1 4 .16 .14 .1 2  4.7/16V .15 .1 3 

. 17 .IS .12 4.7(l5V .15 . 13 

.24 .20 .1 8  4.7t50V .16 .14 

. 19 . 17 . 15 10/16V . 14 .12 

.25 .21 . 19 10/25\1 .15 . 13 

.24 .20 . 1 8  10!50V .16 .14 
.3S .30 .28 47t50V .24 .21 
.32 .28 .25 100/16\1 . 1 9 . 15 .45 .41 .38 100f25V .24 .20 .33 .29 .27 100/SOV .35 .30 
.55 .50 .45 220/16V .23 .17 
.70 .62 .55 470125V .31 .28 

Ci rcle 200 on inqu i ry card. 



Part No. 
OB25P-4-P 
DB25P-4-S 
OB25S-4-S 

OJI4-I 
OJI6·1 
OJ24-1 
OJ14·1-14  
DJ16·1-16 
OJ24-I-24 

- Completely Assembled -
- Battery Operated -

The ASI T ransistor Checker is cap· 
able of  checking 11 wide range of 
tram;inor tYPes, either "in circuit'" 
or out of circuit·. To operate. 
simply plug the transinor to be 
checked Into the front panel 
socket, or connect i t  with the al ii· 
gator clip test leads provided. 
The unit safely and autometically 
Identifies low. medium and high· 
power PNP and NPN transistors, 
Size: 3¥.." x 6'4" x 2" 
"C" cell bacrery nor included. 

DB 25 Series Cables 
Cable Length Connectors Price 

4 Ft. 2-0P25P S 1 5.95 ea. 
4 Fl. 1 -OP25P/1-25S S16.95 ea. 
4 II. 2-0P25S $ 1 7.95 ea . 

Dip Jumpers 
· 

1 11. 1 ·14 Pin $1.59 ea. 
l it. 1 ·1 6 Pin 1 .79 ea. 
1 ft. 1 -24 Pin 2. 79 ea. 
1 II. 2-14 Pin 2 .79 ea. 
1 it. 2 ·1 6 Pin 3 . 1 9 ea . 
I II. 2 -24 Pin 4 .95 ea. 

Jumbo 6-Digit Clock Kit 
* Four .630"ht. 11nd two .300"ht. 

common anodo displays 
* Uses MM5Jl4 clock chip 
• Switches for hours, minutes and hold functions 
• Hours easily viewable to lJ feet 
• Simulated walnut case 
* IISVAC operation 
• 12 or 24 hour operation 
* Includes all components, case and wall transformer 
• Size: 6¥, x J� x n·� 

JE747 . . . . . . . . . . . . . . $29.95 

Ml 
---808DAJ1()30A SUPPDRT DEVICES---
8080A CPU $ 9.95 
8212 S·Bil lnpui/Output 3.25 User Manual 

8214 Priortty lnterrupl Comrol 5.95 User Manual 

8216 Bi·OhectlonaJ Bus Orim 3.49 User Manual 

8224 Clock Gell!rator/Driver 3.95 ROM'S 8226 Bus Otiver 3.49 
8228 251J(2140) Character Generator(uppir case) System Conlroller/Bus Driver 5.95 
8238 System Controller 5.95 2513(3021) Qlaracter Generator(lower case) 
8251 Prog. Comm. 110 (USARn 7.95 2516 Character Generator 

8153 Prog. lntervai Timer 1 4.95 MMS230N 2048·Bit Read Only Memory 
8255 Prog. Periph. t/O(PPI) 9.95 RAM'S 8257 Ptog. DMA Control 19.95 
8259 Prog. Interrupt Conlrol 1 9.95 1101 258X1 Static $1.49 

---G&oti,UOO SUPPORT DEVICES--- 1103 1024X1 Dynamic .99 
MC6800 MPU $14.95 

2101(8101) 256X4 Static 3.95 
MCS802CP MPU wl!h Clock and Ram 24.95 

2102 1024X1 SialiC 1.75 
MC6810API 128X8 Static Ram 5.95 

21l02 1024XI Static 1.95 
MC6821 Periph. lnter. Adapt (MC6820) 7.49 

2 1 1 1 (8111) 256X4 Static 3.95 
MC6828 Priority Interrupt Controller 12.95 

2112 256X4 Static MOS 4.95 
MC6630l8 1024X8 Bit ROM (MC68A30·8) 1-1.95 

2114 1024X4 Statlc 450ns 9.95 

MC6850 Asynchronous Comm. Adapter 7.95 
2114l 1024X4 Stalic 450ns low power 10.95 

MC5852 Synchronoos Serial Data Adapl. 9.95 
2114·3 1024X4 Statlc JOOns 10.95 

MC6860 0·600 bps Di11ital MODEM 1 2.95 
21 14l..J 1024X4 Static lOOns low power 1 1 .95 

MC6862 2400bps MOCiulitor 14.95 
5101 256X4 Static 7.95 

MC6880A 01Uod 3·State Bus. Tr.r.ns. (MC8T26) 2.25 
5280/2107 4096lll Dynamic 4.95 

- MICROPROCESSOR CHIPS--HISCEllAHEOUS-
7489 t6X4 Static 1.75 
74S200 256X1 Static Tristate 4.95 

ZB0(780CJ CPU $19.95 93421 256XI Static 2.95 
Z80Ap80·1) CPU 24.95 UP0414 4K Dynamic t6 pln 4.95 
COP1802 CP\J 19.95 (MK4027) 
2650 MPU 19.95 UP0416 16K Dynamic l6 pln 9.95 
6502 CP\J 1 1.95 (MK4116) 
ll<l35 8·Bit MPU w/clock. RAM. ItO lines 19.95 TMS4o-t4· 4K Static 14.95 
P8085 CPU 19.95 45Nl 
TMS9900Jl 16·811 MPU w/hantware. multiply TMS4045 1024X4 StaHc 14.95 & divide 49.95 2117 16,384Xt Oynamlc 350ns 9.95 

SHIFT REGISTERS (house markei:l) 
Dual 25 Bit Dynamic $.50 MM5262 2KX1 Dynamic 4(1 .00 
Dual 50 Bit Dynamic .50 

PROM'S Dual 16 Bil Sialic .50 
Oual 100 Bit Static .50 1702A 2048 FAMOS $5.95 
Dual 64 Bit Accumulator .50 27161NTEL t6K' EPROM 59.g5 
S00/51 2 Bit Dynamic .89 TMS2516 16K' EPROM 49.95 
1024 Dynamic 3.95 (2716) 'Requires single +5V power su.ppty 
Hex 32 B� Static 4.95 TMS2532 4KX8 EPROM 89.95 
Dual 132 Sii Stallc 2.95 2708 8K EPROM 10.95 
512 Statlc .99 2716T.I 16K'' EPROM 29.95 
1024 Dynamic 2.95 ·•Requires 3 vo!ta11n. -5V. +SV. +12V 
Dual 256 8i1 Siatic 2.95 5203 "''' FAMOS 
Oual 250 Static 4.00 6301·1(761 1) 1024 Tristate Bipolar 
Dual 240 Bit Static 4.00 6330·1(7602) 256 Open C Bipo!ar 
Ouad 80 Bit StaHc 2.95 82S23 J2X8 Open CoUKtor 
1024 Statlc 2.95 82S115 4096 Bipolar 
Fifo 6.95 82SI23 32X8 Tristate 
4X4 Regisler File (TriState} 2.49 74186 512 TTL Open Collector 

UART'S 74188 256 Tll 0pefl Collector 
74S287 1024 Statlc 

62-Key ASCII Encoder Keyboard Kit 
· . , � ' · ! t � � � = -

- Q " t <> ' V U I 0 P l • "" - -
J - � � t1 0 f � oo J � L ' ' I •- -

.1 • - � � o • � � " • • • - -· - ;. 
The JE610 62-Key ASCII Encoder Keyboard 
Kit can be interfaced into most any com
puter system, The JE610 Kit comes com· 
plete with an industrial grade keyboard 
switch assembly (62 keys), IC's, sockets,' 
connector, electronic components and 11 
double-sided printed wiring board. The 
keyboard assembly requires +SV @ 150mA 
and -12V @ 10mA for operation. 

FEATURES' 
• 60 Keys generate the full 128 char· 

acters, upper and lower case ASCII 
set 

• Fully buffered 
• 2 user-define lc:eys provided for 

custom applications 
• Caps lock for upper case only 

alpha characters 
• Utilizes a 2376 (40 pin) encoder 

read only memory chip 
• �rtr:tl

d:,
e
��s r�"l�:;���s 

with 

• Easy interfacing with a 16-pin dip 
or 18-pin edge connector 

JE610 . . . . .  $79.95 
62-Key Keyboard only • . $34.95 

1 39 • 95 Kit !}nlvWiliill,.:;�l 
Tha Ptnnywbl1a1 103 Is capable of recording 
crillcal �eed requiremenls 1orthe recorder and ltls abll! 1 
another modem and terminal lor telephone "hamming" and c:ommunlcatlons. 
additlon. lt is tree of criticalad)ustmentsand rs bulnwilhnon·predslon. readityMill:ble 
pat1s. 

Dal.l TranJmlulon Method • • • • •  Frequency-Shit! Keying, tun-duplex (half-duplex 
stlectable}. 

Mulmum Oal.l Rata • • • • . . • . • •  300 Baud. 
Data Format . . •• AsynchmnousSerial (return tomark level requlrad 

between each char.r.cter) . 
Receive Ctl.nntl kl�uencln .• 2025 Hz tor spacz: 2225 Hz lor mar!t. 
Ttan1mll Channa! Frequenclu •• SwitCh stlect.lble: low (normal) • 1010 sp.1ce, 

1270 mark: High .. 025 space, 2225 mar!t. 
Rectlve Sensitivity . • •  -46 dbm accousticalty coupled. 
Ttansmll lavel • . . • • • • • • • • . • • •  -15 dbm nominal. Adjustable lmm -6 dbm IO -20 dbm. 
Receive Frequency Tolerance • • .  Frequency reference automatically adjusts to 

allowtor oper.r.tionbetwetn 1800Hzll1d2400Hz. 
Digital Oata lnl!rtace • • •  EIA RS·232C or 20 rnA currenl loop (receiYer Is 

optoisotated and non·polar). 
Pawer Requlremarrts • • • • • • • • . •  120 VAC. single pllase, 10 l'ttrlicat . . . . . . . . . . . . . . • . . .  All companents mount 

prlnt!d drcuit board. AU com'�""'j' 1,� .. ��
. Audio Oscillator, Frequencv Counter 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 1 6K.  Kit 
comes complete with: 

• 8 each UPD41 6-1 (16K Dynamic Rams) 250NS 
• Documentation for conversion 

TRS-1 6K $75 .00 
COMPUTER CASSETTES 

f� 
-o 

MOD I I 

• 6 EACH 15 MINUTE HIGH 
QUALITY C-15 CASSffiES 

• PLASTIC CASE INCLUDED 
12 CASSffiE CAPACITY 

• ADDITIONAL CASSffiES 
AVAILABLE·#C-1 5-i$2.95 

Wide Band BIW or Color Syslem 
* Converts TV to Video .Display for 

home computers, CCTV camera, 
Apple II, works with1Cromeco Oaz-
21er, SOL-20. IRS-80. Challenger, 
etc. 
MOO II Is pretuned to Channel 33 
(UHF). 

* Includes coaxial cable and antenna 
transformer. 

• Provides 3 basic wavelorms: 
sine, triangle & square wave 

• Frequency range from 1 Hz to 
lOOK Hz 

• Output amplitude from O·voHs to 
over 6 voHs (peak to peak) 

• Uses a 12Vsupptyora =6Vsplil 
supp� 

• Incl. chip, P.C. board. compo
nents and instructions. 

•Heat sink provided 
•PC Board construction ·�;��;p:�nverter w I ..,_::::::..;:::::::..:::::;=:::;_ __ ...,:::.=;:.:.::;,:.,....;::;.:, _ _, __ -1 

•c�•fi WIIIIAS.I ... II(Ul�OLOGalV 

• 11\1 "  •o• •ou�o ... u .. " nu o11•1� 
oi� .. Win IITWfi. 1UMo Ull41 U�o 
o IMOULUIIIU VHIIU •LOlli II CO• lUI 

• •Provides a 101id 1 amp 
@ 5 volts 

•Can supply up to ±5V, 
±9V and ±12V with 
JE205 Adapter 

•I n c  tudes components, 
hardware & instructions 

JE200 $14.95 •Siz" 3�""x5""x2"'H 

•Toriodal hi-speed 
switching X M  F R 

•Short eire. protection 
•PC Brd. construction 
•Piggy-back to JE200 
board 

•Size: 3%"x2"x9/16"h 
JE205 $1 2.95 

'"'ICUKIG 

oi....,.IM!Ili. IIU I . I I V UIII•• 

ol(MI .. IIC .. Cl•IIIO 1-.:;..:,;,:.:::;;::.:._ _____________ -1 �!�f��Z!:����d:�d �%Ss!�s
n�:�nly ��;��a�:��; 1����1able - Send 41istamp 

Digital Stopwatch Kit ' · . • • Postago-Add 5%olus$1 Insurance Of desired I 
• coo•••"" - '"" II , ' • Plated thru double-sided P C. Board 
• LEO diSplay (red) ' 

• Times to " min. "·" sec. w•th outo met I ":.C� 
• Quartz crystal controlled ........ 
• Three stopwatches In one. single event, split JII!!Bil 

(cummulatlve)& taylor (sequential timing) 
• Uses J penl ite batteries 
• Size: 4.5" x 2.15" x .90" 

JE900 $39 .95 

Circle 201 o n  inquiry card. 

J ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISEEl PR ICES GOOD TH RU OCTOBER 

Micro
Miniature 
Joystick 

• 2 each 1 00K pots ( Linear Taper) 

• Printed Ci rcuit Board Mount 

• Size: 1" x 1 - 3/1 6" x 1 - 3/ 1 6" 

Micro-Miniature Joystick . . . . $4.95 
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APPLE I I 
A l l  programs on high quality cassette tape, 
ready tor use on any Apple II System with 
Applesott Liberal use of prompting allows 
easy use even for the novice. 
MATRIX MANIPULATION: Computes Inver· 
sion, determinate, and solution of linearly In· 
dependent simultaneous equations. Also per· 
forms matrix multiplication, division, addition 
& subtraction: SK • $1 7.5D 

TRIANGLE SOLUTIONS: Computes unknown 
quantities (Including area) for any triangle. 
Also computes area of any polygon: 8K·S1 5.DO 

INVESTMENT & MORTGAGE MANAGEMENT: 
Just the program for the homeowner, small in· 
vestor or business executive faced with dlf· 
flcult financial decisions. Computes amor· 
tlzation schedule, present or future values of 
a series of cash flows, days between dates, 
plus more: SK • $1 7.50 
COMPUTER CAJUN CUISINE: Program com· 
pules exact amounts of all Ingredients 
necessary for any number of servings for 
eight Louisiana soup and gumbo recipes: 
16K • $25.00 

Send check or money order .to: 

TECHNICAL SOFTWARE INC. 
P.O. Box 73043 

Metairie, Lo4isiana 70033 

JIASSAOI!USUH IIISTITliTI 
or TI!OIIJIOLOGY 

Aulnan\ Professor of 'llledla Technology 
A new position Is being opened, beglnnlng 

with a three·year appolntment as Assistant 
Professor. ·Applicants must have strong 
backgrounds 1n computer graphics, !mage 
processlng, and broadcast technology. The 
position· Is purposely created to merge these 
previously distinct disciplines. Candidates 
are expected to show experience and profi
ciency 1n all three fields. 

The job Includes teaching one subject per 
semester and developing a research program 
that can grow to support graduate students. 
One subject should be an undergraduate 
survey and laboratory, the other an advanced 
graduate subject reflecting state of the art 
techniques in computers and television. Both 
will be designed 1n concern with particular 
interests and experience of an applicant. can
didates should Include a statement about 
their thoughts on such curriculum develop· 
menta. 

The position Is 60% research, agaln driven 
by a candidate's own Intellectual motiva· 
tiona. Statements about such lnterests will be 
helpful In reviewing applications. 

Applications should be addressed to Pro· 
feasor Leon Grolsser, Acting Head, Depart· 
ment of Architecture, MIT, Cambridge, MA 
02139 by Oo\obor :n, 19'79. The appointment 
to be awarded at the earliest convenience of 
the most qualified candidate. 

1!1'1' IS AB IQUAL OPPOBTUIIIT·Y I APPIIIJIATIVI 
AOTIOI I!MPLOYI!B 

t ' ,  < . . . �r:� . . 
' Circle 208_. · on i nquiry ii:!!rd. 

_;, . .  

CROM E M CO 
SYSTE M S  
D I SCO U N T E D 

System 2 with 64k RAM-$31 95 

System 3 with 32k RAM-$4795 

with 64k RAM-add $ 595 

Discounts up to 20% on most Cromemco 

hardware. We carry the ful l  Cromemco l ine.  

TOR R EY P INES BUSIN ESS SYSTEMS 
1 4260  Garden Rd., Suite BA 

Poway Space Center 
Poway, California 92064 

'fAdd 3% for shipping a n d  handl ing 

California residents.add 6% sa les tax 

.. 

Moonshadow Text Formatter for 
UCSD Pascal Systems 

The UCSD Pascal system contains a screen· 
oriented text editor which is convenient, but 
which is not suited to word processing. It cannot 
underline, paginate automatically, or perform 
other essential text·processlng functions. The 
Moonshadow Text Formatter (MTF) for Merrl· 
mack Systems solves this problem. 

With the Moonshadow Text Formatter, 
documents produced with the screen editor are 
post·processed to provide these missing tunc· 
lions. It takes standard Paacal text files, operates 
on them, and sends tully formatted text output to 
the console display, a printer, or a disk file. 

Moonshadow Text Formatter provides, In addi· 
lion to a full range of formatting functions, ad· 
vanced features Including the combination of 
files into one document, variables in text (for form 
letters), and output character translation. 

The Moonshadow Text Formatter is written in 
UCSD Pascal. It works on systems using either 
North Star 5-inch floppy disks or IBM·format 
8·inch floppy disks. 

All this for $99.00 from 

Merrimack Systems 
POB 521 8  

Redwood City, C A  94063 
(415) 365·6281 

California residents should include 6% safes tax. 
Also available: a SOL·VDM driver that makes a 

SOL appear to the Pascal system like a SOROC 
with random cursor, lor $25.DD 

HB OWNERS! 

Want to do useful things with 
your HB? Frustrated with lack of 
support for the HB? Drop me a 
line or call (evenings-l'lot Friday) 
and I'll send you an abstract of 
the prepared articles I presently 
have available such as 32 chan· 
nel controller, Software clock, 
Selectric interface, Telephone 
circuits, Sound generator, 64K 
memory card . . .  

Henry Fale 
29 1 8  S 7th St 

Sheboygan WI 5308 1 
(4 1 4) 452-4 1 72 

Quality software duplication is more 
than copying cassettes. Microsette du
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti· 
ties. Call (408) 735·8832 for details. 

�"'--- �-= · - · "'· = · - · ·�· 
·- · ·  ---�- .. :d..o =-�-

� - .::._::.... ,. _ .. _._ .. 

Join one of the fastest growing 
micro/mini systems manufacturers 
in the U.S. where your advance
ment is limited only by your talent 
and ability. Our client needs several 
software engineers (assembly) to 
contribute to the development of 
state-of-the-art products in such 
areas as diagnostics, graphics, 
networks, compiler and OS design, 
and systems software. Positions 
available at the intermediate and 
senior level. Starting salary is 1 8-
JOK. Please contact Dave Adams 
(617 )  246-281 5. Col lect cal ls 
accep ted .  N . E .  R e c r u i·t e rs ,  
6 Lakeside Office Park, Wakefield, 
MA 01 880. 

MAXIMUM VALUE FOR :VOUR DOLLAR 
NORTH STAR COMPUTER PRODUCTS 
DOUBLE DENSITY KIT ASM 
HRZ·1·32K·D $ 1 590. $ 1 850. 
HRZ·2·32K·D 1 91 0. 2200. 
MDS·A·D 550. 640. 
EXTRA DRIVE 330. 
QUAD DENSITY KIT ASM 
HRZ+32K·Q $ 1 750. $2040. 
HRZ·2·32K·Q 2230. 2560. 
MDS·A·Q 720. 800. 
EXTRA DRIVE 480. 
All HORIZONS now come standard 
with 3 ports and all edge connectors 
and minimum 32K memory. 
BOARDS·DISCS KIT ASM 
RAM·16K W/PARITY $300. $ 345. 
RAM·32K W/PARITY 475. 520. 
FPB·A 205. 270. 

VERBATIM DISCS, BOX OF 1 0  . .  $.29. PP 
We will try to beat any deal. Call: 

A.E.I .  
3851 HACKETT AVE. 

LONG BEACH, CALIF. 90808 
(21 3) 421·48 1 5  

(1) TELEPHONE/ADDRESS/MAILING - NAME 
& ZIP SORT. EVEN RETRIEVES NAME FROM 
PHONE N. VERY QUICK ACCESS OF OVER 120 
USTINGS @ 16K, 300 @ 32K (2) CHECKBOOK - KEEP UP WITH THE 
BANK. CAN 170 EASILY ACCESSIBLE 
LISTINGS COVER A YEAR'S ACTIVITY? (3) TAX RECORDER - LISTS YOUR YEARLY 
TAX DEDUCTIBLE EXPENSES. ADDS ALL 
YOUR COLUMNS, SAVES PENCILS. (C) FOOD FOR THE HEAD - NUTRITIONAL 
CONTENTS OF FOODS, VITAMINS ,  
MINERALS, A M I N O  A C I D S ,  C A R ·  
BOHYDRATES, FATS, FIBER, PROTEIN, 
CALORIES. 16K $40, 32K $60 (5) MANDALAS FOR THE CYBERNECTIG AGE 

WARNIN G :  H I G H LY HYPNOTIC 
GRAPHICS. 2 SETS OF 4 INTERWEAVING 
DESIGNS ALL ABOVE LEVEL II, 16K $30 OR 
AS NOTED. 

LOWECO ALSO CARRIES MICROSOFT, TSE 
AND TBS FOR THE TANDY TRADKMARK 
TRS·BO. SEND $2 FOR CATALOG. 

LOWECO COMPUTOR 
1803 RODNEY . 

LOS ANGELES CA 90027 
213-660-7530 



m a.:di:e�Hut 
P.O. BOX 2015 GARLAND, TEXAS 75041 

ORDER BY PHONE-214-324-5509 ' 
The EXPANDORAM is available in versions 
from 1 6K up to 64K, so for a minimum in
vestment you can have a memory system 

SO EXPANDORAM 

that will grow with your needs. This is a dy- ,---,....,.,.-
namic memory with the invisable on-board 
refresh, and IT WORKS! 
• Bank Selectable 
• Phantom 
• Power 8VDC, + 1 6VDC, 5 Watts 
• Lowest Cost Per Bit 
• Uses Major Brand 1 6K RAMS 
• PC Board is doubled solder masked and 

has silk-screen parts layout 
• Extensive documentation clearly written 

ANNOUCE: 
THE R ETU R N  OF 

RADIO HUT 
SUPER SPECIALS! 

• Complete kit includes all Sockets for 64K 
• Memory access time: 375ns, Cycle time: 

500ns. 
• No wait states required 
• 1 6K boundries and Protection via Dip 

Switches 
• Designed to work with Z-80, 8080, 8085 

CPU's 

EXPANDORAM 64K Kit (16K Ram) ' 
16K . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $219.00 
32K . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $279.00. 
48'K . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $359.00 
64K . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $419.00 
WITHOUT MEMORY . . . . . . . . . . . . . . . . . . $159.00 

We carry a fu l l  l ine of S D  Systems Products . Please write for catalog or cal l for prices 

PROM - 1 00 
PROM Programmer Board 

The PROM-1 00  Programmer is a development tool 
for S-1 00 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft
ware verifies PROM erasure, verifies program load
ing and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea
tures include: On-board generated 25vdc Program
ming pulse, TTL compatible, maximum programming 
time for 1 6,389 bits is 1 00 seconds. Programs: 2708, 
lnte1 2758, 2716, 2732 and Tl 2516. DIP Selectable 
EPROM type. 

PROM-1 00 Board Kit $ 149.95 

NEW ! First Time Offered 
MPB-1 00 Z80 CPU Board Kit 

The MPB-1 00 provides a Z80 microprocessor based 
CPU for S-1 00 Bus systems. Front panel usage is 
optional making the MPB-1 00 suitable for upgrading 
existing systems to Z80 level. A PROM socket is 
provided on-board which makes the MPB-1 00 adapt
able to process control applications. Features include: 
Power-on Jump to 4K boundaries, 2 Megahertz or 4 
Megahertz operation, optional wait states, on-board 
PROM socket. 

MPB-1 00 Kit $ 1 99.00 

"VERSAFLOPPY" KIT 
The Versatile Floppy Disk Control ler 

Only $1 39.00 
FEATURES: IBM 3740 Soft Sectored Com
patible. S-1 00 BNS Compatible for Z-80 or 
8080. Controls up to 4 Drives (single or 
double sided). Directly controls the following 
drives: 
1 .  Shugart SA400/450 Mini Floppy 
2. Shugart SA800/850 Standard Floppy 
3. PERSCI 70 and 277 
4. MFE 700/750 
5. CDC 9404/9406 

BOWMAR 4 DIGIT READOUT 

ARRAY 
VDB-8024 TELE TAPE 

MINIATURE SPEAKER 
SPECIAL! 

4 Jumbo .50" Digits In One ··stick"! 
The Bowmar Opto·Stick. The best readout 
bargain we have ever oHered. Has tour com· 
man cathode jumbo digits with all segments 
and cathodes brought out. Increased versa· 
tility since any of the digits may be used inde· 
pendently to fit your applications. Perfect tor 
any clock chip. especially direct drive units like 
50380 or 70 tO .  Also use in t req. counters. 
DVM's etc. For 12 or 24 hour format. (With 
colons and AM/ PM indicator.) 

$ 1 .99 

Video Dispaly Board 
The VDB-8024 features its own on-board ZBO 
microprocessor. This gives the capability of 
using software (included in ROM) to control 
functions and enhancements without interfer· 
ence with the computer's CPU. Included in the 
special features: 80 characters by 24 1ines dis· 
play, Keyboard.power and interface, Compos
ite and separate video output, 2K on·board 
RAM, a total of 256 available characters, full 
cursor control, Forward and Reverse Scroll· 
ing, Underlining, Field Reverse, Field Protect 
enhancements, programmable characters. 

VDB-8024 KIT $ 319.00 

Record important telephone con-versa
tions now with Tele Tape and your re

2 INCH - .8 OHM. 
PERFECT FOR CLOCKS! $.79 

corder. Each time your receiver is pick-+---:r=o=-_-:5:-:-H:-:E=A-:-::T::S::IN-:-:-:K::-S=-:-*--t 
ed up your recorder will automatically 
start! When you hang-up the recorder Similar to Thermalloy 2205G 

stops. Tape will be extra clear so you Finned with insert. 

can refresh your memory at a later date.
l---=,....,.�o::
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-;-;-;=:-.-:-:::---1 Kit includes everything except the case ROCKER SWITCH* 

and phono plugs. H EAVY DUTY 
Assembled & Tested Only S.P.D.T. 3A. 1 25 V.A.C. 

$ 29.95 New, modern styling! ·5 for $1 

Z80 STARTER KIT SBC-100 COMPUTER CORNER 
SD System's Z80 Starter Kit enables the novice 
to build a complete microcomputer on a single 
board. Featuring the powerful Z80 microproces
sor the Z80 Starter Kit features: • Keyboard and 
Display • Audio Interface • PROM Programmer 
• Expansion and Wire Wrap Area • On Board 
RAM • 4 Channel Counter/Timer • Z-BUG 
Monitor in PROM • 1/0 Ports. 

This month's Special : . 
$219.95 Kit $369.95 A& T. 

SINGLE BOARD COMPUTER 
The SBC·1 00 provides a cemplete micro-computer on a single 
board! The ZBO microprocessor is used as the heart of the 
SBC·tOO. The SBC-100 meets all the requirements of a ZSO 
CPU board with the added features of 1/0 ports, counter/timer 
channels, on board RAM, provisions tor PROM/ROM and a 
software programmable baud rate generator. S·tOO Bus com· 
patible, the SBC-1 00 features are: BK bytes of available 
PROM, 1 024 bytes on·board RAM, Serial I/O with both synch· 
ronous and asynchronous operation, Parallel 1/0 ports. Op
tional Vectored Interrupts, and Four Countermmer Channels. 
SO Monitor available for RS-232 and Video Terminals. Disk 
based system software also available. 

SBC-1.00 KIT $ 21 9.00 

CPU's 
Z8o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0.99 
Z80A . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  1 3.99 

RELATED CHIPS 
2 1 1 4  (300ns) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.99 
Z8o PIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.95 
Z80CTC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 .95 
2708 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.99 
41 1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 for 34.95 
41 1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 for 80.00 

DISC CONTROLLER 
,_ 

1 771 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.95 

TERMS:Add 30� postage, we pay balance. Orders under $ 1 5  add 

75� handling. No C.O.D. We accept Visa, MasterCharge, and Ameri

can Express cards. Tex. Res. add 5% Tax. Foreign orders (except 
Canada) add 20% P&H. 90 Day Money Back Guarantee on aJI items 

. Color Burst Crystal (3.57MHz) . . .  : • . . . . . . .  -

Circle 317 on inquiry card. 

While in Dal las visit our retai l  store at Treehouse Shop
pin� center. Garland Road and Jupiter. 
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Expand the PET 
Computer 

A combination memory 110 {in
put/output) expander and floppy disk 
system for the PET computer is now 
available from.CGRS Microtech. The 
PEDISK provides both a high-speed 
floppy disk and an S-100 expansion 
chassis all in one unit. The S-100 expan
sion will hold extra 110 and memory, 
such as printer, telephone interface, 
modem and voice 110 cards. 

The. floppy disk is available with up 
to 3 5-inch· floppy disk drives (total 
capacity of 80 K bytes) or up to 4 8-inch 
disk drives (total capacity of 1 M bytes) .  
System prices range from $799.95. For 
further information, contact CGRS 
Microtech, POB

J 
368, Southampton PA 

18966. 
Circle 582 on inquiry card . 

Low Cost Selectric 
Typewriter Interface 

The MP-WP Selectric Interface is a 
simple, low cost interface that allows the 
user to connect an unmodified IBM 
model 50 Selectric typewriter to an 
SS-50 bus 6800 or 6809 computer 
system. Interfacing is made to the 
typewriter through a cable assembly that 
plugs into a connector provided on the 
typewriter. No solenoids or typewriter 
modifications are required. The 
typewriter may be used for both input 
and output, and will still function as a 
normal typewriter when not being 
driven by the computer. 

The interface and inter�onnecting 
cable (#MP-WP) are fully assembled and 
sell for $59.95 postage paid. ,For further 
information, contact Southwest 
Technical Products Corp, 219 W Rhap
sody, San Antonio TX 78216. 

Circle 583 on inquiry card. 

Free Brochure Describes 
Houston Instrument's Hi 
Pad Digitizer 

An 8 page, 4 color brochure describ
ing the Hi Pad Digitizer is .available 
from Houston Instrument, One Houston 
Sq, Austin TX 78753. This 11 by 11 inch 
active surface digitizer offers user con
trollable features such as metric and inch 
capability, binary and binary-coded 
decimal outputs, RS-232C 8-bit parallel 
interface, all selectable at the interface 
connector. 

The Hi Pad is accurate to ± 0.015 
inches with a resolution of either 0 .01 or 
0.005 inches. The data rate may be set 
to input up to 100 coordinate pairs per 
second. Four buttons on the edge of the 
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Random Access Video 
Digitizer 

The DS-80 Digisector is a random 
access digitizer with high-resolution and 
speed . The board provides the following 
features: a 256 by 256 picture element 
scan; 64 levels of grey scale; conversion 
times as low as 4 JJ.S per pixel; accepts 
either interlaced (NTSC) or noninter!ac
ed (industrial) video input; and uses 1 
bus slot in any S-100 system conforming 
to the Institute of Electrical and Elec
tronic Engineers (IEEE) standards. 

table allow the user to relocate the 
origin and select point or stream modes 
of operation. The magnified cursor 
allows coordinate updating of the curve 
or line being traced by depressing the 
cursor button at points being 
considered . 

The brochure includes prices and 
specifications for the Hi Pad and acces
sories as well as complete technical de
scriptions of the multiple output formats 
available with the Hi Pad. 

C i rc le  584 on I nqu i ry card. 

The computer sends the Digisector 2 
8-bit addresses (X and Y coordinates), 
and the Digisector returns the digitized 
brightness of the image at the specified 
location. For set-up and monitoring pur
poses, the Digisector produces an output 
comprised of the camera's video signal 
plus a superimposed cursor, showing 
exactly where the DS-80 is looking. 

The software supplied will digitize 1 
pixel every other horizontal scan-line, 
filling 8 K bytes of memory with 2 4-bit 
grey scale values per byte in a little less 
than 2- seconds. I t  provides spatial 
resolution of 128 by 128 elements, 
optimum for computer-portraiture and 
slow-scan television. This software is 
compatible with the Vector Graphic 
High-Resolution Graphics Display 
Board. Additional routines are provided 
to drive both graphics and American 
Standard Code for Information 
Interchange (ASCII) printers. 

The Digisector comes fully assembled, 
tested, and burned-in and is priced at 
$349.95. For further information, con
tact Micro Works, POB 1110, Del Mar 
CA 92014. 

Circle 585 on i nqu i ry card . 
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Industrial Transistor Tester 
• Now wlth HI/LO Orl�l 
• Worka ln·clrcult..-hen otherawon't 
• ldtnllllu ell threelrantlatorludt 
• Rtndom l .. d conneetlon 
• Audibly and vlaualty 

lndlutn GOOD t,.ntlator 
• Automatic NPNIPNP determlr,.tlon 
• Potltlve SI/Gt ldentllluUon 
• Tnlt dlodu, SCR'a, FET'a, end 

Dullngton• 

Portable Transistor Tester 
• fut GO!NO·GO In-circuli tranolotor luting 

: �:::,·�::�.o::���:c������.:�,:�:·::;,���;:::��tlr>e 

• Connett anJintcllplo all)' componentla.-f 
• Gl•npotlthot lmitl.,•bn-olltctorldtnUtlullonln 

1..0 drl•.-poalll•t bll» kl•nlillcallon In HI driYI 
• ll;ht·Emlni� Dlodu lndlcatt NPN-OK '" PNP-01( 
• :::=:,•.'::�.�-;.�:•• 100 h<N� or luting I rom olnogla 

• GenerJin alnl,tqu�r••nd trlangll 
w1velorma 

• Varl1bla amplitude 1nd fh•d TIL aqulfl· 
WI�I OU!pUII 

• O.t Hzto tMH.lln tlltlngea 
• Push button rangl lnd luncllofl nllcllon 

• T}plcal slnl wiYidlatortlonundtrO.S% 
lromO.I Hz to iOOkHz 

• Varlabi1 DC olhatlor lnglne111ng 
appllc•llona 

• VCQ Uletnll lnpui iOI IWIIp·lrlqulnCW 
IIIII 

• 

Cal l  TOLL FREE 
(800) 645-951 8 
In N Y  State call ( 5 16) 752-0050 

Miniature ----:��iii:;�-"1 H igh Fidel ity 

uncti On 
cs= ·:::·��::�, $1 27.50 
Sin

-
e. square, triangle and separate 

TTL Square wave output 

Circle 1 37 on i nqu i ry card . 

Stereo 
Speaker 

Semiconductor Curvi'J Tracer 
• Oltpltyc:ha,.cttrlallc:curvnlor 

ellnmh:onduc:tor devlcea on 

• MuiUre brukdown�olt•g• 
IKln·dealrucliYIIy 

• ldlnllfyunknown de•lcu 

� t:::.-J 3o2o 
New Sweep/Function Generator 

• Fourlnatrumenla lnone 
p•cltaga-aweep genar•tor, lunc· 
llon gen�rator, putn;enerator, 
tonl·l'ut�l gefletltor 

• Coweii 0.02Hz·2MHz 
• IOOO:Munlflg range 
• low-dlator\lon hlgh•ICCUtlty 

outpull 
• Thrll·llep anenullorplul 

warnfer conlrol 

' 

MODEL 

530 

Lab-Quality Semiconductor Tester . . .  
• MIIIUfl I� ol blpo:u lflnlli!Orl 

up to 15(10 MHz 
• Nondnlruetlve tntlngol lrantlt· 

torlnd dlodl brukdown volllgn 
• MIIIUfll lrlnlli!Ot bill 01 FET II• 
• MIIIUIII 11l lr1nal•tor bra1kdown 

and luktgl plrlmllart 
• Fnt luting ot trantltlora. FET'1, 

tndSCR'•-In otoul·ol-clrcult 
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8%DFF 20%0F 
YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS-80 Complete System DISK DRIVES NOW IN STOCK! INNOVATIONS 
Includes: CPU/Keyboard, Power Supply, 

Monitor, Cassette Recorder, Manual, 
Game Cassette. 

�Line Printer 
�Mini Disk System 
9C-1 0 Cassettes 
@Verbati m Diskettes 

ITEM 

Level II-4K 
Levei i i-16K 
Expansion Interface 
Mini Disk Drive 

Centronics 779 Printer 
Centronics 101 Printer 
Anadex DP-8000 Printer 
Centronics P1 Printer 
Trendata 1000 
Memory Kit�16K) 
'FREE INSTALLATION 
Verbatim Diskettes ea. 

3 
10 

Maxell Diskettes ea. 
3 

10 
C-1 0 Cassettes 5 

25 
C-30 Cassettes 1 2  
Paper (9Vi' x 1 1 "  fanfold. 

3500 sheets) 

TRS-80 MODEL I I  
• 32K RAM 
• Y2 MEG DISK 
ADDITIONAL 32K RAM 

REG. 
PRICE 

$698.00 
$988.00 
$299.00 
$ 495.00 
$1 599.00 
$1 595.00 
$1295.00 
$ 534.00 
$1495.00 
$ 1 99.00 

$ 5.95 
$ 1 7.89 
$ 59.00 
$ 10.00 
$ 30.00 
$ 100.00 
$ 4.95 
$ 24.75 
$ 29.95 

$ 35.00 

OUR 
PRICE 

$628.20 
$889.20 
$269.10 
$ 385.00 
$1 1 75.00 
$1400.00 
$ 995.00 
$ 445.00 
$1295.00 
$ 98.00 

$ 4.95 
$ 1 2.00 
$ 37.00 
$ 7.50 
$ 21 .00 
$ 60.00 
s 4.50 
$ 1 8.75 
s 23.95 

$ 29.95 

$3691 .50 

481.50 

Centronics 730 
Sa me as Line Printer I I  

Speci a l  1 st 25 u n i ts sold 
S i m i l a r  to L ine Pri nter I l l  

S 850 Reg . S 895 
Anadex 9500 

$1 ,295 
• All printers i n clude cables 

Reg. $1,999 

There are new developments every day
write or call for the latest Information. 
Outlet Hours: Mon .-Fri . ;  9 am.-7 pm.  

Sat. 1 2-5 pm.  

�co� 
777 Henderson Boulevard N-6 
Folcroft Industrial Park 
Folcroft PA 1 9032 
(215) 461-5300 

ADDITIONAL DISK DRIVE (1 ST) 1230.50 
ADDITIONAL DISK DRIVE (2ND + 3RD) 642.00 

. .. --------- • 
I BECK/AN ENTERPRISES T 

- - - - - - - - -, 
All Prime Quality - New Parts Only 

Satisfaction Guaranteed • 
I EDGE CARD CONNECTORS: GOLD PLATED. (Not Gold Flash! 

BODY: Non brittle. Solvent res .• G. E. Valox .  

I CONTACTS: Bifurcated; PhosiBronze: Gold over Nickel. 
ABBREVIATIONS: SIT Solder Tail; SIE Sold. Eyelet: 

WIW Wire Wrap 3; SWIW Short WIWrap; 

I PART # Description Row Sp. 1 -4 5·9 1 0·24 
50 1 0  501 1 00 SIT ALTAIR � 3 . 7 5  3.5o 3 . 30 
5020 5011 00 SIT IMSAI . 250 3.95 3. 7 5  3. 50 
5030 5011 00 WIW IMSAI .250 4. 1 0  3 . 90 3. 70 I 5040 501 1 00 SIE ALT/IMSAI . 1 40 5.00 4. 50 4.25 
5050 5011 00 SIT CROMEMCO . 2 50 6 . 2 5  6.00 5. 7 5  
1 450 IMSAI CARD GUIDES 0. 1 6  0. 1 4  0. 1 2  

I .1 00" Contact Center Connectors. 
1 020 1 3126 SIE lmsai MIO: . 1 40 2 . 1 0  1 . 8 5  1 . 7 5  
1 040 2 5150 SIE . 1 40 2 . 9 5  2.  7 5  2 . 5 0  
1 050 25150 SIT . 1 40 3.00 2.80 2.60 I 1 060 36172 WIW Vector. .200 4.80 4 . 60 4.30 
1 06 5  36172 SIT Vector. .200 4.00 3 . 7 5  3 . 50 
1 070 40i80 SIE PET . 1 40 4.80 4 . 50 4.30 

I 1 07 5  40180 WIW PET .200 5.00 4.65 4 . 3 5  
1 080 40180 SIT PET . 1 40 4.90 4.60 4 . 2 5  
1 08 5  4318 5  SIE Cos.ELF . 1 40 5.00 4 . 7 5  4.50 
1 090 43186 SIT Cos. ELF . 1 40 5 . 1 0  4 . 85 4.60 I 1 093 43186 SIT Cos. ELF . 200 4 . 9 5  4 . 70 4.45 
1 09 5  43186 WIW Cos.ELF .200 5 . 50 5 . 20 4.90 
POLARIZING KEYS: For Above 0 . 1 0  0. 1 0  0. 1 0  

I . 1 56,. Contact Center Connectors. 
1 5 50 61- SIE PET,Etc . 1 40 1 .30 1 . 1 0  0.90 
1 560 61 1 2  SIT PET:NSC. . 1 40 1 . 35 1 . 1 5  0 . 9 5  
1 575 1 2124 SIE PET . 1 40 2. 1 5  1 . 9 5  1 . 7 5  I 1 580 1 2124 SIT PET . 1 40 2 . 1 0  1 .90 1 . 70 
1 590 1 5130 SIE GRI Keybd. . 1 40 2 . 2 5  2.05 1 .8 5  
1 62 0  1 8136 SIE . 1 40 2.40 2. 20 2.00 
1 650 22144 SIE KIM, VECTOR . 1 40 2 . 20 2.00 1 .80 I 1 660 22144 SIT KIM, VECTOR . 1 40 2.00 1 . 80 1 . 70 
1 670 22144 WIW KI M,  VECTOR .200 2.40 2 . 20 2.00 
1 690 36172 WIW .200 3 . 90 3 . 7 5  3 . 5 0  
1 7 1 0  36172 SIE . 1 40 3 . 50 3.30 3 . 1 0  I 1 720 36172 SIT .200 3.30 3. 1 0  2 . 90 
1 73 0 43186 SIT Mot. 6800 . 1 40 4.40 4 . 1 5 3 .90 
1 740 43186 SIT Mot. 6800 . 200 4.35 4. 1 0  3 . 8 5  
1 7 50 431B6 WIW Mot. 6800 . 200 4.45 4. 2 5  4. 1 0  I POLARIZING KEYS: For Above 0 . 1 0  0. 1 0  0. 1 0  

\ 
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RS232 & 'D' TYPE SUBMINIATURE CONNECTORS: • 
QUANTITY 1 -4 5-9 1 0-24 I.C. SOCKETS. GOLD. I DE9P Male 1 .4 5  '1:35 1 . 2 5  WIRE WRAP 3 TURN. 
DE9S Female 1 . 9 3  1 . BO 1 . 70 14 pin  $0.36 ea.  . 
D E 1 1 0963- 1 2pc. Grey Hood 1 . 20 1 . 1 0  1 .00 1 6  pin 0.38 ea. 
DA 1 5P Male 1 . 9 5  1 . 80 1 . 70 I DA 1 55 Female 2.80 2.60 2.40 
DA51 2 1 1 · 1 1 pc. Grey Hood 1 . 2 5  1 . 1 5  1 . 1 0  
DA 1 1 0963-2 2pc. Grey Hood 1 . 2 2  1 . 1 0  1 .05 I .C. SOCKETS. I DB25P Male 2 . 2 0  2. 1 0  1 . 90 DiR Solder. Tin . 
DB25S Female 3 .20 3.00 2 . 7 0  1 4  pin $ .0. 1 5 ea. 
DB5 1 2 1 2· 1  1 pc. Grey Hood 1 . 30 1 . 20 1 . 1 0  1 6  pin 0 . 1 7  ea. 
DB5 1 2 26· 1 A  2pc. Black Hood 1 .40 1 . 30 1 .20 I DB1 1 0963·3 2pc. Grey Hood 1 .3 5  1 . 2 5  1 . 1  5 
DC37P Male 3 . 70 3 . 50 3 .3 5  
DC37S Female 4.90 4.70 4. 40 8080 PRIME 
DC 1 1 0963-4 2pc. Grey Hood 1 .9 5  1 . 8 5  1 . 7 5  $ 8 .00 ea. I DD50P Male 4 .40 4. 30 4. 1 0  
DD50S Female 4 .90 4 . 7 0  4 . 5 0  

2 . 1 0  1 . 90 DD5 1 2 1 6· 1  1 pc. Grey Hood 2 . 30 
DD1 1 0963-5 2pc. Grey Hood. 2 .40 2 . 2 0  2.00 270B EPROMS PRIME I D204 1 8-2 Hardware Sets 0 . 7 5  0.70 0 . 6 5  $14.00 ea. 

CONNECTORS FOR CENTRONICS 700 SERIES: 
Amhpenol 57-30360 For Back of Centronics '700' Series: 

Price: $ 9.00ea. 5 P,CS. $ 7 . 50ea. 
WHISPER FANS: Excellent for Computer cabinet cooling. Extremely quiet. 
Dim. 4-314" x 1 - 1 12 "  thick. U.L. listed. 1 -4 5·9 1 0·24 I 

$ 22.00 $ 1 9.00 $ 1 8.00 I WRITE FOR LARGER QUANTITY DISCOUNTS. DEALER INQUIRIES ARE 
WELCOME. 

WE ARE CONNECTOR (EDGE CARD) SPECIALISTS. IF YOU DO NOT SEE I WHA T YOU NEED IN THIS ADVERTISEMENT, PLEASE WRITE US. WE WILL 
REPL Y. . 
TERMS: Minimum Order $10.00: Add $ 1.25 for handling and shipping. All orders I over $25. 00 in USA and Canada: WE PA Y THE SHIPPING. 
NOTE: CA residents please add 6'16 sales tax. 

NO C.O.D. SHIPMENTS OR ORDERS A CCEPTED. I MAIL ORDERS To'Beckian Enterprises 
P. O. Box 3089 . I Simi Valley, CA 93063 

· - - - - - - - - -.-.1 
Cirqle 1 5  on inquiry card. 



$100 FREE ACCESSORIES 
WITH 1 6K or 32K PET 

Buy our 16K or 32K PET and we'll give you your first $100 worth of 
accessories. FREE. Just indicate on your order that you have 
reduced the cost of your accessories by $100. 

fREE Terminal Package with PETs • PET ACCESSORIES 

4 K  · Keyboard C . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . .  $ 595 
8K - Keyboard C . . . . . .  $ 795 

1 6K - Keyboard B . . $ 995 
1 6K - Keyboard N . . . . . . . _ _  . . . . . . . .  $ 995 
32K - Keyboard C . .  . . .  . .  . . .  . .  . . .  . . .  $ 1 1 95 
32K - Keyboard B . . . $ 1 1 95 
32K - Keyboard N . . . . . . . . .  $1 1 95 

C - calculator keyboard (only version with tape deck) 
B - Large Keyboard (graphics not on keys) 
N - large keyboard with graph•cs symbols 
Used 8K PET with 

The new Apple I I  with Applesofl BASIC built- in!  E li mi
nates the need for a $200 Firmware Card and includes 
new Autoslart ROM for easy operation. This combined 
with the FREE accessories from NCE could save you up 
to $400 on a 48K Apple I I  system! 

16K Apple I I  Plus - $ 1 1 95 (lake $ 1 00 in free accessories) 
32K Apple I I  P lus- $1345 (lake $1 50 in free accessories) 
48K Apple I I  Plus- $1 495 (lake $200 in free accessories) 

I I Accessories 
Centronics Pnnter Interface 
Disk and Controller . 
Second Disk Drive 
Parallel Printer Card 
Communications Card 
Hi-Speed Serial Card 
Fi rmware Card . .  
Hobby/Proto Card 
Microverter RF Mod. 
Sanyo M2544 Recorder . 

NOW $1 ,098 
Graphics printer 

for Apple I I  
Now you can print high resolution graphics from your 

Apple using the IP-225 printer and graphics option from 
IDS. The IP-225 is a tractor feed primer with 96 possible 
characters. Line length is 801132 col. with a speed of 
50/80 cps. We include software which allows it to use 
either parallel or serial interface 'at 1200 baud. ABSO
LUTELY FREE (you save $50)! 

Commodore Dual Floppy Disk Drive . . . . . . . .  . 
Commodore Printer (tractor feed) . . . . . . . . . .  . 
Commodore Printer (friction feed) 
Second Cassella - from Commodore . 
Commodore PET Service Kit . .  
Beeper - Tells when tape Is loaded 
Petunia · Play music from PET . . . . 
Video Buffer - A11ach another CRT 
Combo - Petunia and Video Buffer . 
Betsi 4-slol S-100 Motherboard . . . . . . . ·(Il!31 
S-100 PET Interface was $289.00 SALE . . . . . .  . 
New Serial Printer Interface for PET 

You can i nstant ly t u r n  
your P E T  into a speedy 
and efficient professional 
computer. Its easy with 
the new 400K Disk Drive 
and Memory Expansion 
from Compulhink Add up 
to 32K internally then load 
20K program in on ly  3 
seconds! 

Super bargain. while they last. A desKtop terminal 
basd on an IBM Selectric typewriter for only $319, 
including documentation. These terminals were 
originally designed for use with timesharing sys
tems where top-quality printing was required. The 
IBM Keyboard and printer are separated by a three 
foot cable and each has its own enclosure I great for 
custom installations!. serial RS·232 interface uses 
PTIC instead of ASCII codes so you will need to write a 
conversion program lwe have no ASCII Interface for 
this modell. 14.8 cps, 134.5 baud, 13 " 11ne length, pica. 
Sold in "AS-IS" condition. Pre-sale preparations In
clude: 

• Motors checKed and guaranteed before sale. 

• The machines are complete. 

• All indicator lights work. 

• New ribbon & cleaned type element, on/off 
switches. tab & carriage return cards. & tab set 
clear. 

There Is a 3-day return privilege on these machines 
and any missing parts will be replaced. 

I mmediate Delivery - 2-Year Factory Warranty 
You may have seen the Hazelline advertised at $850. You 
may have seen it sale prices at $749 or even $699 but our 
new price is so low that we can 't even advertise it. Cal l  us 
for a quote. Hurry. we have a l imited quantity at  this price. 
The 8048-based Hazelline 1 400 has a 1 2" screen. 24 x 80 
display. TTY-style keyboard. addressable cursor. and 
RS-232 1/0 from 1 1 0  to 9600 baud. 

Hazeltine 1 51 0 - $ 1 1 95 
Hazeltine 1 520 - $1499 

LOW COST 
P R INTER 

FOR 
PET 

$395 
Thl$ 1$ • Completely 
reruroosht!l Teterrpe 
KSA·ll le<rnonal rt&dy 
to art.eh to your PET s 

lflltfltce to uM '' • 

I N - STOCK 
NOW 

+1 . 3·RIGHT! 
EDUCATORS ORDER YOUR FREE PET 

TODAY! 
Between now and Nov. 30th any educational institution 
which buys 2 PET's at list price will receive a 3rd PET. 
ABSOLUTELY FREE! That's right. FREE'  For example. 
buy 2 8K PET's at $795 each and ge1 1 8K PET. FREE. Buy 
1 16K at '$995 and 1 32K at $1 .295 and your school will 
receive 1 16K PET absolutely FREE!  Join the hundreds of 
public & priva:e schools. colleges. and Universities who 
have bought from us with confidence. Look at our PET 
box in the upper left hand corner of this ad for descrip
tions and prices of the Commodore PET product line. If 
you need more Information just call, we love questions. 

SANYO M O N ITO R c-�-
$1 69 $279 

9-lnch '$Mg. 1 5-lnch 1tt9Q. 

IMPORTANT ORDERING INFORMATION 

Circle 283 on I nqu i ry card. 

( 

All orders must Include 4% shipping and handling. Michigan residents add 4% 
for state sales tax. All foreign orders (except Canada) need an additlonal 10% for 
shipping and handling. 
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Circ le 340 on i nqu i ry card. 

C/MOS (DIODE ClAMPED) 
""" - , .:Q24 - · " - - ·" 14C93 - " 
400:1 - " 4075 - " "'" - 20 14CI51 - 1.75 
4007 - ·" 4027 - " !�� - J5 74CI5l - "' 

" 4028 - ·"' - .n 7<�C160 - , ,. 
" .t029 - ·" ""' - 1.00 74C16l - " "'  
" 4030 - ·" 74COO - " 74C165 - 1 25 

- " 40J5 - ·" 74C02 - ·" 74C173 - ' "'  
" 4047 - " 14C08 - .JO 14C174 - >.20 

4014 - 1 20 <1.044 - ·" 74CIO - ·" 74C175 - , ,. 
4015 - I 00 4()45 - ·" 14CI4 - .. ,. 74C197 - 1.30 
4016 - ·" 4046 - \.95 74C20 - " 74C1!13 - 1 40 
401 7 - "' 4�9 - ·" 74C42 - .90 741:901 ·"' 
401 8 - 90 405(1 - ·" 74C73 - " 74C90:1 - ·"' 
4019 - ;IS "''' 1 . 1 0  74C74 - ·"' 74C914 - >.90 
<1020 - 1 , 10 4053 - 1. 10 74C8J - '·"' 
4071 - 1.10 4055 - 1.15 74C86 - ·"' 
4021 - > 00 .... - ·" 74C90 - " 
4073 - " 

"BI·RUl�ltlTERfAC£ - 51 40 UPD-1\G-1-IO( STAT RAM - 9.!1S 
1U!H15237 UH�I'I�ACE - 1.75 4 1 1 6-7 aM 
:l!o09·liUSTATE STAT SH -

1513.CHAR"C Ci(N. l.U' 
:5li·HUl2 BIT SR -

75n4T4TICSI-iiFT il£0 . -

2701141< EPRI)t.I I4SO ,..l 
JMS�09 NC8081TSOVN.S.R. 1.35 

52801'110 7 S U : OYN JlilM - 3 40 

H•O 1111 JYQ�IAOh 35.115 
7/IG ,.,,..j .,y �� 2101·1 �<�SO•nl - .99 
2\LON I.!iOMI -
MLI�110•t< XI OYN -

�11(4001#' - PT 1•82·9 PSAT -
1101·1 154 • 4 STATIC - 8080A -
2111·1 15G • 4 ST.Q,TIC - 8216 -
21 11-1 2 � • 4 STAHC - 1 1� 11278 
1\1UI( .51At RI\1.1 (4SQ 'ltl - $9':> 1'155.5 

2\INSKDYII R.o.M - 1.9� 8251 
suo- us BT3110 � 2_25 
Sill - 2.9� 8830 - 2..DS 

' "  

3.25 
' � 
'� 
'" 
5,75 

'" 
6.95 
1.15 

�:ii 

FP 100 PHOTO TRANS . , .$ .50 
. RED, YELLOW, GREEN 

LARGE LED's. 2" . Tl L-1 1 8 OPTO·ISOLATOR 
MCT-6 OPTO ISOLATOR . 
1 WATT ZENEAS : 3.3, 4.7, 5.1, 

1 or 22V . 

UNIVERSAL 4Kx8 MEMORY BOARD Kl'f 

32-2 1 02- 1 
$69.95 � 

fully buffered, 1 G  address lines, on 
board decoding for anv 4 of 64 pages, standard 
44 pin buss, may be used with F·S & KIM 

TRANSISTOR SPECIALS 
2N62JJ.NPN SWITCHING POWER $ 1.95 
M R F-8004 a CB R F  Transistor NPN S .75 
2N3 772 NPN S• T 0 3 . S 1 .00 

2N1546 PNP G E T0-3 . . $  .75 
2N4!)08 PNP So TO 3 1 S I 00 
2N5086 PNP S• TO 92 4 S 1 00 

2N3137 NPN Sl RF . 
2N39 1 9 NPN S• TO 3 A F  
2N 1 420 N P N  Si T O  5 
2N3 76 7 NPN S• TO 66 
2N222'2 NPN S• 1 0 1 8 
2N3055 NPN S• TO 3 
2N3904 NPN s,  TO 97 

2N390G PNP S• TO 92 
2N529G NPN 5, TO 220 
2NG 1 09 PNP 5, TO 220 :'N36JB PNP S• TO 5 
MPSA 1 3  NPN Si . .  

TTL IC S E R I ES 
" " 
" 1412 ., 
" 74/l - ., 
" /474 " 
" 1415 " 
, " 
" " 
" " 
" 
" ., 
" -' 1 87 
" - " 
.. " 
" " 
" 
·" 
" 149!> " 
" '"' " 
" " 
., · " 
" 7• 1 17 "' 
" '1•113 " 
" 14115 "' 
" 14\lG .. 
" /4145 " 

"' 14148 "' 
7·4� " 
7445 ., 
7U7 " 

. . . . . . . s .55 
s 1 .50 

. . .  3/S 1 .00 
s .70 

5 s 1 .00 " s 60 

6/S 1.00 
6/S 1 .00 

s so s .55 
5'5 1 .00 

. 4/S 1 .00 

1!>-\91 "' 
1�91 - "' 
'15154 - > A >  
14155 " 
14157 - " 
14160 - 'lO 
7•161 ·" 
14162 '"" 
14163 " 

14174 
7•115 - "' 
lUl6 1.11 
1••17 "' 
741110 - " 
74181 "' 

74191 
14191 "' 
74193 ... "' 
74110-' \.10 
JCIII!o " 
74196 - "' 
14197 "' 
H279 " 
'"'' - "' 
,., .. - " 

SI I OI O G l O WATTS . 
S• 1020 G 20 WATTS 
5, 1 050 G 50 WATTS . 

. . .  $ 7.80 
. .  $15.70 

$28.50 

TANTULUM CAPACITORS 
6.8UF 35V 4/$1 .00 
1 0U F lOV $ .25 
22UF 25V s .40 
1 5U F  35V 3/$1 .00 
30U F sv 5/$1 .00 

s .95 
s .50 

L M J 0\1748 " 
LMJ07 - .JO 

LM JOB - " 
'""' LM J \ 1  - ·" 
741..$01 LM J\8 - l 20 

" 
LM 324 - .95 

141..$ 161 LMJ39 - 1 10 2 
74UII1 L�l l� - .70 

14LS14 § Lt.\370 - 1 , 15 
14LS15 a: LM317 - 1.60 

.. 14LSIGII LM JBO .95 
.. ::�l� LMJB2 - 1.25 

,. LM386 - .80 
.... 141..$ 174 lM 387 1 .?5 
:; 14L$1JS LM ISDO 1.55 

iii 141..$1 11 CA JCISO ·" 

14LSUIO LM537 _,,. 
HLUI 5 14�5191 . LM SSJ _ , ,. 
HUlfl =< HL$1 1i12 LM SSS - ,, 

LM556 - 85 14LS-11 > I•LS\ 9!1 
... - 2.00 14L$SI " 14L5 1 1M1 

a: .. , - 95 

:;> 566 - 1.10 
.. , - 1 10, 

14 U16 -' 14 1..S:n.l '" - ,90 
14LSII -' HLSM 1JJH - .15 
141..500 " 709 
14L$92 u 111CH .<0 
74LS!Il 1 4 \ C o r V  - . 30 IH!IOI 14LS790 "' - .SO l4LSIOII 74LS'Nl 
14U1 1 2 /H$198 U.1 1 3 1 0  - 2,SO 

HL$365 - .95 
- .50 
- " 
- 3.90 

- 1.95 

FREE UP TO $1 70 IN PET SPECIALS 
MERCHANDISE PET 1 6N 16K fu l l  s ize  g raphics keyboard 

WITH THE PURCHASE OF ONE PET 1 6B 16K full s ize business keyboard 
OF THE FOLLOWING PET-CBM PET 32N 32K full size g raphics keyboard 
ITEMS!! PET 32B 32K ful l  size bus i ness keyboard 

LIST FREE* 
$ 995 $ 1 30 
$ 995 $ 1 30 
$1295 $ 1 70 
$1295 $ 1 70 
$ 795 $ 1 00 
$1295 $ 1 70 
$ 995 $ 1 30 
$ 849 $1 1 0  
$ 95 $ 1 2  

KIM-1 $1 591Add S30 for PowerSupply)SYM-1 $222 
BAS-1 Microsoft ROM Basic for SYM $ 85 
Memory Plus $199 
SYM Assembler  i n  ROM $ 85 
SEA-16 New 1 6K Static RAM $325 
Seawel l  Motherboard-4K RAM $139 

PET BK 8K smal l  keyboard, integral cassette 
ASK ABOUT PET 2040 Dual Disk Drive - 343,000 bytes 

EDUCATIONAL PET 2022 Tractor Feed Printer 
DISCOUNTS PET 2023 Pressure Feed Printer 

ON PET PET C2N External Cassette Deck 

KTM-2 Synertek Keyboard and 
Video I nterface with Graphics 

RAM 1 6  4MHz 1 6K Static RAM 
271 6  EPROM (5 volt)  . 
6550 RAM (for 8K PET) 

$290 
$270 
$ 45 

Axiom EX-801 PET Pri nter(with g raphics) $475.00 
Axiom EX-820 PET Plotter $790.00 WRITE FOR 6502 AND 6502 Microprocessor Ch ip  

6522 VIA . 

$12.70 
$ 9.95 
$ 9.75 
$10.50 Atari 400 and 800 Write for Price 

I EEE - RS232 Printer Adaptor for PET $ 79.50 
BETSI PET to S-100 I nterface & Motherboard $ 1 19.00 
PET Connectors-Paral lel  or  IEEE $ 1 .95 

Cassette Port $ 1 .45 
Personal Information Manag ement System- $ 8.90 
Protect-A-Pet dust cover $ 9.50 
Programmers Toolk it  - PET ROM Uti l i t ies $ 45.00 
Microchess for PET (Peter Jennings) $ 17.90 
PET 4 Voice Music Board (MTUK-1 002-2) $ 44.90 
Music Software (K-1002-3C) for PET $ 1 6.90 
C m C  Word Processor p rogram for PET $ 25.00 
Bridge Chal lenger program for PET $ 1 3.45 
Adventure 1 for 24K PET $ 7.95 
Adventure 2 for 24K PET $ 7.95 
Tunnel Vision / Kat & Mouse-maze - PET $ 7.95 
Graphics Ut i l i ty Package for PET $ 13 .45 
Stim ulating Si mu lations-Book & PET tape $ 13.45 
Kite Fight - 2 p layer action game - PET $ 7.95 

S-1 00 PRODUCT L IST 6520 PIA 

F REE! 
UP TO $1 70 IN 
M ERCHANDISE 

21 1 4  l 450ns $5.70 24 @ $5. 1 5  
BOOKS 

Hands on Basic with a PET 
Programming the 6501 (Zaks) 
6502 Appl ications Book (laks) 
6500 Prog ramming Manual  (MOS) 
6500 Hardware Manual  
Programming a M icroco m puter: 6502 
Basic for Home Com puters 

3M "Scotch" B" disks 
3M "Scotch" 5" diskettes 
Verbatim 5" diskettes 
Diskette Storage Pages 

SAI!E 
(Write for quantity prices) 

Cassettes (all tapes guaranteed) 

1 00 @ $4.45 

$ 9.90 
$ 9.90 
$1 1 .90 
$ 6.50 
$ 6.50 
$ 8.90 
$ 5.90 
1 0/$31 
1 0/$35 
1 0/$27 

each $.45 

Premium qual ity, h igh  output iownoise in 5 
screw housing with labels :  

Write for PET Software List 
Drive Test - machine l anguage arcade game $ 4.90 MINIMUM ORDER $ 1 0.00 

C-1 0  10/5.95 50/25.00 1 00/48.00 
C-30 10/7.00 50/ 30.00 100/57.00 

Word Processor for PET - Machine Language version. 
Auto scroll. insert, delete, form letter append, etc. 
8K Version $24.00 16K or 32K with d isk $95.00 
*Amount of Free Merchandise with Purchase of PET-CBM Item. 

BYTE October 1979 

A B Computers 1 1 5-B E. Stump Road 
Montgomeryvil le. PA 1 8936 
(2 1 5) 699-8386 

Circ le 1 on inqu i ry card. 

. J 

• 



ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 

At last a Full Size Basic for 1802 systems. A 
complete function Basic Including two dimen
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with 1/0 routines. Easily adap
table on most 1802 systems. Requires 1 2K RAM 
minimum for Basic and user programs. Cassette 
version In stock now for immediate delivery. 
ROM versions coming soon with exchange 
privilege allowing credit for cassette version. 

Super Basic on Cassette $40.00 

Tiny Basic Source now available $19.00 
8-100 Slot Expansion. Add 3 more S-100 slots to 
your Super Expansion Board or use as a 4 slot 
S-100 Mother Board. Board without connectors 
$9.95. 
Coming Soon: High resolution alpha/numerics 
with color graphics expandable up to 256 x )92 
resolution for less than $100. Economical ver
sions for other popular 1802 systems also. 
1 6K Dynamic RAM board expandable to 32K ior 
less than $150. 

RCA Cosmac Super Elf Computer $1 06.95 
Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene
ftts of the Super El l  for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
tralning and for learning programming wllh tts 
machine language and yet rt is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another small computer, see if tt 
includes the following features: ROM monttor; 

State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for aii iC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Ell includes a ROM monllor for pro
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not In
cluded in others at the same price. Wllh SINGLE 
STEP you can see the microprocessor chip opera
ting with the unique Quest address and data bus 
displays before, during and after executing in
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED' Indlcators. 

An RCA 1861 video graphics chip allows you to 
conr.ect to your own TVwtth an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for wrlling your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard ilcludes 16 HEX keys 
plus load, reset, run, walt, Input, memory pro
tect, monttor select and single step. large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec
tor slot for the Quest Super Expansion Board . 
Power supply and sockets for all IC's are In
cluded in the price plus a detailed 127 pg. instruc
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. 

Many schools and universllies are using the 
Super E� as a course ol study. OEM's use tt for 
training and research and development. 

Remember, other computers only offer Super Ell 
features at addttional cost or not at all. Compare 
before you buy. Super Ell Kit $106.95, High 
address option $8.95, Low addn1ss option 
$9.95. Custom Cabinet wilh drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
wtth room to• 4 S-1 00 boards $41 .00. NICad 
Battery Memory Saver Kit $6.95. All krts and 
options also come completely assembled and 
tested. 
Questdata, a 1 2  page monthly software publica
tion for 1802 computer users is available by sulr 
scription for $12.00 per year. 
Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want rt optioned. The Super Expansion Board 
comes with 4K of low power RAM lully address
able anywhere in 64K wtth built-in memory pro
tect and a cassette Interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Ell. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is lully socketed. EPROM can be used 
for the monllor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on boanl option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Ouest. It includes register 
save and readout, block move capability and 
video graphics driver wtth blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monttor is written with 
subroutines allowing users to take advantage of 

Multi-volt Computer Power Supply 
8v 5 amp, :t18v .5 amp, 5v 1 .5 amp, -5v 
.5  amp, 12v . 5  amp, - 12  option. :5v, :t 12v 
are regulated. Kit $29.95. Kit with punched frame 
$37 45 Woodgrain case $10.00 . 

monrtor functions simply by calling them up. 
Improvements and revisions are easily done wrth 
the monrtor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 
Other on board options include Parallel Input 
and Output Parts with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 rna Currert loop for 
teletype or other device are on board and ff you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00: Also a tK Super 
Monrtor version 2 with video driver for full capa
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
m 20 rna 1/F $1.95, S-1oo $4.50. A 50 pin 
connector set wrth ribbon cable is available at 
$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 
The Pllwer Supply Kit for the Super Expansion 
Board is a 5 amp supply wrth multiple posrtive and 
negative voltages $29.95. Add $4.00 for shipping. 
Prepunched frame $7.50. Case$10.00. Add $1.50 
for shipping. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board, IC, crystal, resistors, ca
pacitors and trimmer 

Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fac
tory prices. 

INTEGRATED CIRCUITS 
uoom LMJlniK 2.92 CDlOIS ... 
'""'' .1 7  LM318 1 .35 CD4316 .36 

P.O.  Box 4430X Santa Clara, CA 95054 
will call only: (408) 988-1640 

Walsh Ave. 

74D2N .17 LM320K·5 1.20 CD4011 .94 MOSIMEMORY 7404N . \9 LM323K·S 6.95 CD4018 ... 
7�09N .23 LM320K·12 1 .35 C04019 .28 .... 
74HIN .17 LM320K·15 1.35 C04020 1 .02 2101-1 
7414N .63 LM320T-5 \ .60 CD4021 1.02 2102·1 
7420N .17 LM32DT-8 1 .60 C04022 ... 2102AL·4 
7422N 1 .39 LM320T-12 1.50 C1l..,3 .28 21L02· 1 
7430N .20 LMJ20T· 15 1 .60 CD4024 .75 21Rl2 
7«2N .50 1, 15 CD4025 .28 2104A·4 
7445N ... 1 .55 004026 1.51 21078·4 
7447N .60 1.35 C04027 .36 21 1 1· 1 
7448N ... 1 .35 C04028 .79 2112-2 
7450N ' .11 1 .35 CD4029 1.02 2\UL-3 
747�N .29 1 .35 C040J<l .28 �116 
7�7SN .49 l 1.35 CD4ll35 1.02 25138 
74BSN ·" 1.25 CD4D40 1.02 MMS262 
7489N 2.00 1.25 C04042 .71  MM5280 
7490N .43 -12 1 .25 CD.OO .63 MMS320 
7492N .43 - 15 1 .25 C04044 .63 MM5330 
7493N .43 -18 1 .25 CD4046 1 .67 3 
7495N ... -24 1.25 C04849 .36 4 
7410DN .90 4.50 CD"4050 .36 
74107N .29 7.50 C04ll51 1 . 1 3 
74121N " 1 .15 C04060 1.42 
74123N .59 3.00 C0-4066 .71  
74125H .39 5,00 C04068 .40 MMS7100 

3.95 
.95 8.75 

1.60 8.75 
1 .18 10.50 
1.25 2.90 
4.95 2.90 
3.75 29.50 
3.75 .t8.00 
3.95 
7.90 CONNECTORS 

10.95 44 pln edge 2.75 
6.30 10D plnedge 4.50 

.40 100 pln edge WW 5.25 3.00 
9.95 '·"' IC SOCKm 
4.00 Sollfer lln LowPratllt 
5.00 PIN I UP PIN \UP 

13.95 8 . 15 " .30 
9.95 14 . 18 24 .35 
2.90 16 ·" 28 .42 
1.50 \8 .27 36 .58 
6.95 20 .29 " .57 
4.50 l lrltl •n •r��� gold . 

RESISTORS \. WJI\ 5% 
10per type .03 1000per lypc .012 
25ptr l"jpe .025 3SO plect Plck 

ICJO per lype .OIS S per type 6.7S 

567.50 
77.50 

bond k� 60.00 " 
f!Jlyassembled 70.00 Enclosure 14.95 

LEOS 
Red T018 
Gn1en, Yi!llow l018 
Jumbo Red 
Gretn. Orange, Ytilow Jumbo .25 
Cllplltt lfO Mourri]Ag Cllpl &11.25 
(5pee!t; red, ambel. green.ytllow, deit) 

CONTlNENTAl SPfctAmES In rto" 
���: �n�1�11tb������ 1es;1���5 

74145N . 69 1 .00 C04069 ... 
74150N .95 1.60 C04070 .40 GIAY38S00- 1 9.95 u '*- .25 OK WIRE WRAP TOOLS In ltD" 
7415\N .69 1.60 C04071 .28 MCM6571A 9.95 2 11 wr u �  ... -� Part1bl1 JIIIIIUIMIII $11.00 
141S4N 1 .00 .40 C04072 .28 "" 3.50 

WIRE WRAP LEVEL 3 74157N .69 .28 CD-4073 .28 4100 10.00 
74161N .87 .50 CD4075 .28 4\6 16.00 �· �· SPECIAL PRODUCTS 

74162N .87 .67 C04076 1.75 \4 .25 24 ... MM5865 Stl)9Wi1Ch llmer 9.00 
CLDCXS 16 .33 28 1 .00 PC board 7.50 

74163N .87 LM7 .35 C04078 .40 
MM53H 3.90 \8 .57 " 1 .23 Swlkh11 Mom. Pushbunon .27 

74114N .96 LM741N .25 C04G81 .28 
MMS315 4.00 3 pos. d<le . 25 

74115N .90 lM747tVH .62 C04082 .28 
Mt.45369 2. 10 CRYSTALS ''"'" HD01�5 6.95 74190N 1.15 LM748N .35 C04116 .47 
MM5841 IUS 1 MIU 4.50 3 Dtglt tmlnru1 74192N .87 LMI303N .82 C04490 5.50 MMS86S 7.95 2 MHz 4.50 Caumer 8oatd Kn 74193N .85 LMilf).C 1.10 C04507 1 .00 CT7001 5.80 4 MHz 4.2S Operates 5--18 von DC 10 5 MHz 

74221N 1 .55 LMIJ05 1 .27 C04508 4.25 CT7010 8.95 5 MHt 4.25 lyp . •  125" LED dis�y 10,50 
H298N 1.65 LMI307 2.00 004510 1 .02 

C04511 CTI015 7.25 IO MHz 4.25 
74365N .66 LM1310 2.75 .94 

MMS375MIN 3.91J 18 MHz 3.90 Pnatron1t1 100A lf111lt 
74366N .66 LM1458 .47 C04515 2.52 20 "'" 3.90 Anllyttr ii:U S224.00 
74367N .68 LM1&XI 1.75 C04516 1 . 10 MM5375AGIN 4.90 

32 MHz 3.90 M��::�r 
LM\812 7.50 C04518 1.02 7205 16.50 

7207 7.50 32768 Mttz 4.00 $229.00 
74LSOO nL LM\889 3.00 C04520 1 .02 1 .8432 Mttz 4.50 MoDe1 150 Bus 
74LSOON .25 LM21 11  1.15 C04527 1.51 7208 1 5.95 

3.5795 MHz 1.20 Grabber Kit $369.00 
74LS02N .25 LM2902 \.50 004528 .79 7209 4.95 

OS0026CN 3.75 2.0100 MHz 1,95 Slnclalr3Y.! DigH 74LS04N .25 LM3900N .60 CD4553 3.50 DS0056CN 3.75 4.50 Maltlmtllr nus 74LSOSN .25 LM3905 1.15 C04!i66 2.25 uo CIDQ C.ItndtrKn S2U5 
74LS08U .25 LM3909H .61 C04583 4.50 MM53104 2.50 

4.50 2.5 Mttr: frii{VInty Collflllt .25 MC1458V .50 C04585 1 . 10 74LSION 
74LS13N .40 NE540l 2.89 C04tl192 4.50 

3.00 MICROPROCESSOR 4.50 
Kit SJUO 

30 MHz fi'IQillncy Co111111r 
74l514N .90 NE550N .65 74COO .28 6800 
74l520fl .25 NE5SSV .43 74C04 .33 6002 
74l522N .25 NE556A .79 74C10 .28 """" 
74l528N .4\ NE565A 1.00 74CU 2. 10 with 11m 
74LSJON .25 NES66V 1.50 74C2D .28 8085 
74LSJJN .39 NE567V 1.20 74C30 .28 ZOOA 
74lS31iN .30 NE5708 5.00 74C<8 1 .95 8212 
74LS74N .10 NE571B 5.00 74C74 .75 8214 
74LS75H .47 78L05 .60 14C76 1 .40 8216 
74LS90N .51 7&.08 .60 74C90 1 . 15 8224 
74LS93N .51 78MOS .85 74C93 1.40 8228 
74LS95N 1 .89 75108 1.75 74C154 3.00 8251 
74LS107H .35 75491CN .50 74C160 1 .44 8253 
74LS1 12N .35 ·75492CN .55 74C175 1.35 8255 
74LS11JN .35 75494CN . 89 74C192 1 .65 8257 
74LS132N .72 74C221 2.00 8259 
74LS136N .35 . .  , 7o0C905 3.00 1802CP 
74LSI51N .67 CONVERTER 74C906 . 75 pl1s . 
74LS155N .67 80389 4.50 74C914 1.95 1802DP 
74LS157N .67 8700CJ 13.95 74C922 5.50 pial. 
74LS162N .91 8701CN 22.00 74�23 5.50 
74LS163N .91 6750C'J 13.95 74C925 6.95 
74LS174N .95 l0130 9.95 74C926 6.95 1 
74LS190N 1 .06 9400CJV/F 7.40 74C927 6.95 
74LS221N 1.95 1Cl710l 9.50 
74LS25SN .67 1Cl7107 14.25 INTERFACE 
74LS367N l.J.5 0095 .65 

CMOS 8096 .65 UHEAJI COJ.4001 ""' .65 
CAJ045 .90 hlr. .50 .,. .65 
CAJ0-46 .67 Cl)o\00() . 16 8709 1.25 UART/FIFO 
CAJD81 1.80 CD4001 .28 "" 4.50 AY5-101J 
CAJD82 1.90 CD4002 .28 "" 3.00 AY5-1014 
""'" 2.95 CD- 1 . 10 8T20 5.50 3341 
LM301 CD-4007 .28 BT23 3.10 

AN!AH .35 C04008 .28 BT24 3.50 PROM 
LM30SH .87 C04009 .39 8T25 3.20 1702A 
LM307N .35 C04010 .39 8T26 1.69 N82523 
LMJD&N .89 C04011 .28 8T28 2.75 N82S123 
LM309H 1 . 1 5  C04012 .28 8197 1 .69 N825126 
LM309K 1.50 CD-t013 .36 8!93 1 .69 N82S129 
LM311HJN .90 C04014 .86 N82SI31 

Bockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. a/-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bier $85.00, 8K Basic Interpreter $100.00. 
Power supply assy. in case $60.00. AIM 65 in 
thin briefcase with $485.00. 

Not a Cheap Clock 
Includes everything except case. boards. 
6-.50" LED Displays. 5314 clock chip, trans-
former, all components and full instructions. 
Orange displays also avail. Same kll w/.80" 
displays. Red only. $21.95 Case $11.75 

VIdeo Modular Kit $8.95 
Convert your TV set into a high quality monitor 
wrthout normal usage. Complete kit 
wrth I i 

S·1 DO Computer Boards 
8K Sialic RAM Kit Godbout $135.00 

t 6K Static RAM Krt 265.00 
24K Static RAM K� 423.00 
32K Dynamic RAM Krt 310.00 
64K Dynamic RAM Krt 470.00 
8K/16K Eprom Krt (less PROMS) $89.00 
Video Interface Kit 

79 1C Update Master Manual $35.00 
Complete IC data selector, 2500 pg. master refer-
ence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50. 1978 1C Master closeout $19.50. No foreign 
orders. 

17.50 
18.75 

8.95 
27.00 
19.75 

2.90 
8.00 
2.90 
2.90 
5.35 
8.50 

1 0.00 
9.25 

19. 50 
19.50 

13.95 

17.95 
1 1.50 
19.95 
25.00 
12.95 
9.95 

12.95 
12.50 
1 6.50 
13.60 

5.50 
7.50 
6.95 

3.95 
2.95 
3.50 
3.75 
3.75 3.75 

4.50 
6.SS36 MHz 4.50 
U.31818 MHz 4.25 
18.432 MHZ 4.50 
22.1\� MHz 4.50 

KEYBOARD ENCODERS 
AY5-2376 $12.50 
AY5-3600 17.95 
74C922 5.50 
74C923 5.50 
H00165-5 6.95 

O Cot1n1dDI1 RS23Z 
DB25P 2.95 
OB2SS 3.95 
'''" \.50 
RS232 Complele 5m6.50 
OE9S 1.95 
OA15P 2. 10 
OAISS 3. 10 

TRANSISTORS 
2N189J .40 
2N2222A .18 
2N2369 .30 
2N290-4A .20 
2N2907A .25 
2NJ053 .40 
2N3638 .25 
2N364J .25 
2NJ904 . 18 
2NJ906 . 18 
2N3055 .69 
2N4400 .25 
2N4401 .75 
2N4402 .20 
TIPJ1 .60 
TIP33A 1.00 

Auto Clock Kit 

K11 $47.75 

TMNSFORMERS 
61/300 m.to 3.25 
12 Van JOOmJ mmstormer 1.25 
12.6VCT600ma 3.75 
12V 250 rm. waJ plug 2.95 
12\I CT 250 ma waW pl�g 3.50 
24V CT 400 ma 3.95 
10V 1.2m�p wallpiUQ 4.85 
1ZV 6 amp 12.95 

DISPLAY LEDS 
MAN\ CA .270 2.90 
MAN3 CC . 125 .39 
MAN72174 CAJCA .300 1 .00 

CC .300 1 .25 
L707R CA .300 1 .00 

CAJCC .S00 1 .90 
CAICC .600 1 .95 

CC .600 1.95 
CC .357 . 70 

CCICA .500 1 .� 
CC/CA .500 .90 CCJCA .800 2.20 

.60 

.80 
1.75 
1.75 
1.00 

.60 .39 
9.50 

MA1oti2A 1.15 
MA101 2A 1.15 
102P3 traltllanntt 2.25 

Nart!l starRoppy DitkKII S665.00 
Addi1ionai OriveKit 415.00 

$17.95 
DC clock with 4-.50" displays. Uses National 
MA-101 2 module with alarm option. Includes 
light dimmer, crystal timebase PC boanls. Fully 
regulated, comp. instructs. Add $3.95 for beau-
tiful dark case. Best value 

Stopwatch Kit 
Full six digrt battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min . ,  59 sec . ,  99 1/100 sec. Times std . ,  split 
and 7205 chip, all components minus 

I 

PROM Eraser 
Will erase 25 PROMs in 15 minutes . UHra-
violet, assembled $34.50 

Hickok 3Y2 Olglt LCD Multlmeter 
Batt/AC oper. 0.1 mv-1000v. 5 ranges. 0.5% 
accur. Resistance 6 tow power ranges 0. t 
ohm-20M ohm. DC curr. .01 to 100ma. Hand 
held, 1h" LCD displays, auto zero, polarity, over-

$69.95. 

Digital Temp. Meter Kit $39.95 
Indoor and outdoor. Swrtches back and forth . 
Beautiful. 50" LEO readouts. Nothing like it 
available. Needs no additional parts for com-
plete, full operation. Will measure - too• to 
+ 200"F, tenths of a degree. air or liquid. 
Beautiful woodgrain case w/bezet $11.75 

TERMS: $5.00 min. order U.S.  Funds. Calif residents add 6% tax. , FREE· s d 1 1 NEW 1 979 BankAmericard and Master Charge accepted. . en or your copy o our 

Shipping charges will be added on charge cards. QUEST CATALOG. Include 28e stamp. 
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Circle 230 on inquiry card. 

� :1 CALIFORNIA COMPUTER SYSTEMS 

16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank addressing 21 1 4's 
PCBD ......... . . . ..... ..... .... . . . . . . . .. .. ..... .. .......  $26.95 
Kit 450 NSEC . ...... . . . . . . . . .. .. . . . . ... . . . ... ... . . . . . . . . . . .. . . .... . $259.95 
PT-1 PROTO BOARD. Over 2,600 holes 4" regu
lators. All S-1 00 buss functions labeled, gold fingers. 
PCBD .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .... .......... $25.95 
PT-2 PROTO BOARD. Similar to PT-1 except set
up to handle solder tail sockets. 
PCBD .. . . . . .  . . . . . . .. . .  .. ..... .... .... ... .. .... . . ... . . . . . . . . . . . ... $25.95 

IIIIi 
FORMERLY CYBEACOM/SOLID STATE MUSIC. 

PB-1 2708 & 271 6  Programming Board with provisions 
for 4K or 8K EPROM. No external supplies require 
textool sockets. Kit .......................................... $1 24.95 
CB-1 8080 Proce�sor Board. 2K of PROM 256 BYTE 
RAM power on/ rest Vector Jump Parallel port with 
status Kit ... .. ....... $ 1 1 9.00 PCBD .......... . .... .  $30.95 
MB-68 Basic 8KX8 ram uses 2102 type rams, S-100 
buss. Kit 450 NSEC ........ $1 39.95 PCBD ........ $26.95 
MB-7 1 6KX8, Static RAM uses �-tP410 Protection, 
fully buffered Kit.. . . . . . . . . . . . . . .  $299.95 
MB-BA 2708 EROM Board, S-100, 8!<8X or 1 6Kx8 
kit without PROMS $75.00 .................... PCBD $28.95 
MB-9 4KX8 RAM/PROM Board uses 2 1 1 2  RAMS or 
82S129 PROM kit without RAMS or PROMS $72.00 
10-2 S-1 00 8 bit parallel /10 port, '1-3 of boards is for 
kludging. Kit .......... $46.00 PCBD ......... $26.95 
10-4 Two serial 1/0 ports with full handshaking 
20160 ma current loop: Two parallel 1/0 ports. 
Kit . ... . .. . . . . ... . .  $1 30.00 PCBD ................ $26.95 

VB-18 64 x 16 video board, upper lower case Greek, 
composite and parallel video with software, S-100. 
Kit... ............. $1 25.00 PCBD ................ $26.95 

Altair Compatible Mother Board, 1 1  x 1 1  '12 x Ya ". 
Board only ...... $39.95. With 15 connectors ...... $94.95 

Extended Board full size. Board only ............ $ 9.49 
With connector ................................................... $1 3.45 
SP-1 Synthesizer Board S-100 
PCBD ............... $42.95 KIT.. .............. $1 35.95 

(Wm£'/;nc. WAM ECO I NC .  

FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remlc 5" & 8" drives up to 8 drives. 
on board PROM with power boot up. will operate 
with CPM "' (not included). 
PCBD . . . . .  . . . . . . . . . . . .  ......... . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  $42.95 

FPB-1 Front Panel. IMSAI size. hex displays. Byte. 
or instruction single step. 
PCBD .. . . . . . ... . . .. ... ... ... .. . . . . . . . . . . . . . . . .  . .. . . . . . . . . . .  $47.50 

MEM-1 8KX8 fully buffered, S-100, uses 2102 type 
rams. PCBD .......................... .. .......................... .  $25.95 
QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only . . . . . . . . . . . . . . .................... .................. . . . . .  $34.95 
CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt PCBD ....................................... $26.95 
RTC-1 Realtime clock board. Two independent in-
terrupts. Software programmable. PCBD .. . . . . .  $23.95 
EPM-1 1 702A 4K Eprom card PCBD . . . . . . . . . . . . . . . .  $25.95 

EPM-2 2708/271 6 1 6K/32K . 
EPROM CARD PCBD ....................................... $25.95 

QM-9 MOTHER BOARD, Short Version of QM-1 2. 
9 Slots PCBD ...................................................... $30.95 

MEM-2 16K x 8 Fully Buffered 
2 1 1 4  Board PCBD ............................................. $26.95 

8080A ................ $9.95 51 01 -8P ................. . . . .  $ 8.40 
8212 ...... . . . . . . ........ 2.49 21 1 4  (450 NS) low pwr ... 7.25 
821 4 .................... 4.49 21 1 4  (250 NS) low pwr ... 7.99 
8224 ......... ... . ....... 3.49 21 02A-2L ........... .. ...... ... .  1 .50 
2708 .................... 9.49 21 02A-4L . . ......... . . . . . . . . . .  1 .20 
5 1 0 1 - 1 P  ........... ... 6.90 4 1 1 6  . . . . . . . .. . . . ... . . . . . . ... .  8/89.95 

(415) 592·1800 

P. 0. Box 424 • San Carlos, California 94070 

Please send for IC, Xistor 

·and Computer parts list 

OCT. SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards not included on t h i s  offe r) 

WAMECO PWR SUPPLY AND TERMINA
TOR BOARD 
1 2  Regu lators for d riving external equip-
ment . . . . . . . . . . . . . . . . . . . . . . . . .  $24.95 
BKXBRAM. Ful ly buffered 450 NSEC. 2.5 
amp typical assembled parts may be un
marked or house numbered . . . . . $99.99 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with M I KOS "7 16K ram 
with L21 1 4  450 NSEC . . . .. . . . . . .  . . .  . .$249.95 
MEM-2 with MIKOS = 1 3  16K ram 
with L21 1 4  250 NSEC . . . . .  . . . . . . . . . . . . . . . . .  . . .  . . . .  $279.95 

MEM-1 with M
.
IKOS 

.
# 1 450 NSEC 8K 

RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . .. . . . .  $ 1 1 9.95 

CPU-1 with M I KOS #2 8080A CPU ... .. ..... . .  $94.95 
MEM•1 with M I KOS #3 250 NSEC BK 
RAM .. . . . . . . . . . . . ....... . . . . . .. .. ....... .  . . . . . . . . . . . . . .  $ 1 44.95 

QM-12 with MIKOS #4 13 slot mother 
board ... . . . . . . .. . . . . .. . . . . . ... . . . . . . . . . . . . . . . . ....... . . . . . . . . . . . . .  $89.95 

RTC-1 with M IKOS #5 real time clock . . .. . . .  $54.95 

EMP-1 with MIKOS #10 4K 1 702 less 
EPROMS . . . . . . . . . . . . . . . . . .  .......... ...... . ...  . . . . . . . . . . . .  $49.95 

EPM-2 with MIKOS # 1 1  1 6·32K EPROMS 
less EPROMS . . . . . . . .. . .. . .  . . . . . . . . . . . . . . ... . . . . . . . .  . . . ..  $59.95 
QM-9 with M I KOS # 1 2  9 slot mother 
board . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  ... ..... .... .  ..... .... . .  $79.95 
FPB-1 with MIKOS = 1 4  all parts 
for front panel . . . . . . . . . . . .  . . . . . . . .  . . . . . . . .  . .. $134.95 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY PRIME 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCKETS 
INCLUDED. 

VISA or MASTERCHAAGE. Send account number, Interbank 
number, expiration date and sign your orde r. Approx. postage 
will be added. Check or money order will be senl post paid In 
U. S. II you are not a regular customer, please use charge, 
cashier's check or postal money order. Otherwise there will 
be a two-week delay tor checks to clear. Calif. residents add 
6% tax. Money back 30 day guarantee. We cannot accept re· 
turned IC's that have been soldered to. Prices subject to 
change without notice. S10 minimum order. $1.50 service ch1rge 
on orders lest thin $10.00. 

WAMECO 
THE COMPLE'TE PC BOARD HOUSE 

EVERYTHING FOB ThtE S - 1 00 BUSS 
NEW! POWER SUPPLY AND TERMINATOR BOARD. PROVI D ES UP TO 
1 2  R E G U LATOR S  TO D R I VE ALL T H OSE PER I PH ERALS FRO M  TH E 
CO M PUTERS POWER SU PPLIES.  TER M I NATES THE M OTH ER BOAR D. 
SPEC I A L  O CT. PR I CE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $28.95. . AFTER OCT. 30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $30.95 
AT YO U R  D EALER N OW! 

FUTU RE PROD UCTS : 8 0  CH ARACTER V I D E O  BOARD,  
10 BOARD W ITH CASS ETTE I NTERFACE. 

DEALER I NQUIRIES INVITED , UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

(Wml'};nc. 
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WAMEGO INC. 1 1 1  GLENN WAY #8, BELMONT, CA 94002 (41 5) 592-61.41 
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· : Mat's NswP 
Full Duplex Synchronous 
Intelligent Modem 

SuperModern transmits data 
thousands of miles at  9600 bits per 
second (bps) over unconditioned voice 
band data channels. By using an uncon
ventionally low data rate it achieves a 
substantially higher tolerance to the 
transient noise-hits inherent in com
munication networks. It  uses a transmit
ter that simultaneously generates a large 
number of individual carriers, 
modulating each to represent only a por
tion of the total data stream . The 
modem's receiver demodulates each car
rier independently, and its data is com
bined with that from the other carriers 
to reconstruct the original data stream . . 

Three compact plug-in modules make 
up SuperModern : the program memory, 
24-bit data processor, and the l/0 (in
put/output) controL The program 
module includes a program built around 
algorithms which perform real-time 
analysis of the received signaL The 
24-bit data processor uses pipelin1.. 
architecture to attain an operating speed 
of 10 million instructions per second. It  
also is used to analyze circuit parameters 
while on-line and to perform diagnostic 
routines. Front panel controls provide 
the operator with mode selection, and 
enable configuration of the channel 
status indicators and the 3 digit 
diagnostic display. 

For further information, contact Gan
dalf Data Inc, 1019 S Noel, Wheeling IL 
60090. 

Circle 589 on inqu iry card. 
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P E R I P H E RA LS 

General Purpose Data 
Acquisition and Process 
Control System 

The Real World Interface System is a 
general purpose data-acquisition and 
process control system designed for use 
with mini and microcomputers. I t  
features many different plug-in modules 
which give the user the flexibility and 
power to configure the system according 
to the user's needs. Applications include 
environmental control, peak demand 
limiting, robotics, and automated assem
bly line testing. 

The unit has its own cabinet which 
includes a power supply, card cage, and 
motherboard with slots for up to 12 
plug-ins. Each plug-in card has at least 8 

Voice Synthesizer for the 
TRS-80 Computer 

The TRS-80 Voice Synthesizer is an 
accessory for Radio Shack's TRS-80 
microcomputer system. It translates a 
computer output into recognizable, intel
ligible speech . The synthesizer 

includes a volume 
control, built-in 
speaker and cable 
assembly that per-
mits easy plug-in 
connection to the 
TRS-80. Program
ming the TRS-80 for 
speech is done in 
BASIC. About 60 
phonemes, represen-

1 ting units of speech, 

channels of input or output (except for a 
maximum of 4 channels on the current 
probe), and some have 16 or even 32 
channels. 

All plug-ins can be purchased in either 
kit form or assembled and tested. The 
modules range in price from $65 a kit 
($79.50 assembled) for the 8 channel DC 
controller card to $125 a kit  ($150 
assembled) for the 8 channel AC con
troller card. A cabinet, complete with 
motherboard, power supply, and 
parallel processor interface, is $299 for 
the kit ($360 assembled). For further 
information, contact General Computer 
Technology, 400 S Lipan, Suite 2, 
Denver CO 80223. 

Circle 590 on inquiry card. 

can be entered via the computer 
keyboard. This will even enable the 
computer to speak in foreign languages 
or with an accent, by integrating the 
various phonemes to produce the desired 
sounds. The voice synthesizer is 
especially useful in the field of education 
where it is used to supplement the 
displayed video information in a variety 
of learning situations such as spelling, 
reading, language arts, and 
mathematics. 

The Radio Shack TRS-80 Voice 
Synthesizer is priced at $399 complete 
with detailed instruction manual and { demonstration cassette. For further 
information, contact Radio Shack, 1300 
One Tandy Ctr, Forth Worth TX 76102. 

Circle 591 on i nq u i ry card. 
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FLOPPY SYST EMS 
8" Siemens FDDI2(}-8 
All S iemens options in
cluded in this drive 
may be configu red hard 
or soft and single or 
double density, We find 
this to be an extremely 
reliable d rive, $399.00 son : 

WARE : 
SUPERDOS I {Z-80} 
Single User, UNIX - Like 
File System, AND Tota l ly 

SV." BASF Magical Miniature Mini 
drive only 2/3 the size of others 
is reliable and durable and q u ick ly  
gaining in  popularity with our 
customers. S i ngle or dual  density 
fast access times $274.00 Upward Compatable From "XX/X" 

(Wh a t  d id y o u  say, D igital Research ? ? )  
Tarbell Controller may be re
configured to control 5%" drives 
and includes short cable for one 
drive. KIT $ 179.00, ASM $265, 
but only$2I9 with pu rch. of 2 drives. 

PS: SUPERDOS -1 runs on the TRS-80, 
and can transform it from a toy computer 
to a real business machine ! ! !  

1 0MBy 
DRIVE 

$3300 

s - 1 00 
DMA 
CONTROL 
$495 

POWER 
UN IT 
$395.00 

For the first time in something l ike 10 years, 
a new STANDARD in removable media has 
evolved, Selected by Datapoint, and others 
who have not yet announced, this drive is 
beautifully simple and easy, if not trivial to 
maintain. 920kBy/sec. transfer rate, 3600 RPM 
39 lbs and only 1 25 Watts. 

Cable Kits For 8" Drives with 
1 0' 50 con d. cable and conn 
ectors. Also power cable and 
connectors. F Iat cable assem 

D a i sy \Nh eel Pr i nt ers 
i f  you wish. F o r  o ne drive 
27.50, two 33.95, three 38.95 

Cable Kits for 5'1. "  Drives as above, but 34 
cond. For one drive 24.95, two 29.95. 

" Power One" Model CP206 
Power Supply adequate for 
at least two d rives. 2,8A/24 V 
2,5A/5V, 0, 5A/-5V beautiful 
qual ity, $99.00 

CABINETS for F D D 1 20 and 

801 R drives, or CP206 supply, 

Marte fi nish in mar resistant 

black epox y paint and stack-

ing design 29.95 

DISKETIES 
(3M, M R X, BASF, 
Georgia M agnetics, 
& V ictor Borge) 
8" $39.95/ IO 
Sv.'' $29.95/ I O  

32K I 1 6K Static RAM, 4M Hz. 

(Showing Amazing Simi larity to Tarbel l's unit )  
( 1 6K Shown in photo) 

32 K - $549. 00 1 6 K - $349. 00 

« BACK TO SCH OOL»  
KEYBOAR D S PEC IAL 

CHERRY "PRO" Keyboard $ 1 1 9.00 

Streamlined Custo.m Enclosure $34.95 

BOTH ONLY $ I 24.9S ! ! ! ! ! ! ! !  

Circle 1 1 5  o n  inquiry card. 

Electrolabs 
POB 6721 , Stanford, CA 94305 
41 5-321 -5601 800-227-8266 

Telex : 345567 ( E iectrolab Pia) 
Visa MC Am. Exp. 

BI- L I NGUAL 80x24 
COMMUN I CATI N G  
TE RMINAL 

Scro l l i ng, fu l l  cursor, be l l ,  
8x8 matri x, 1 1 0 - 1 9,200 
baud, Dual Font Appl i
cations. Arabic & Hebrew, 
Multi l i ngual Data Entry � 
Forms Drawing, Music, & 
Switchyards. $349.00 

3'\.45 
PR INTER (factory warr. ) $1 1 99. 00 
POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 

COM BI NATION SPEC IAL $1499.00 

DAT A  D I S P L AY M O N I T O R S  

Used 12" Sylvania mon
itors. Composite Video, 
IS MHz, 120VAC. Re
built with NEW P39 
anti-glare tube $ 1 1 9.00 
New P4, I09.00, used 
P4 79.00. 

"OEM STYLE" as above, 
will fit any case. (Both 
versions serviced by quali
fied tech). Identical to 
above but subtract $ I 2.00 

Doppler Motion Sensor New ! Intrusion Detector 
E�tremely effective microwave 
motion detector for detecting 
u nwanted visitors. I gnores mice 
and other non-larcenous creatures. 
Operates on 1 2VDC or from small 
transformer supplied, Output is 
relay closure for alarm control 
interface, or to switch on lights 
annu nciators. Wi l l  operate T H R O U G H  
door o f  c loset or thin wall. Best 
appl ication seems to be to turn 
on outside l ights to help invited 
guests, and to intimidate un-

· · · ·· wanted ones. $ 159.00 
Water Repellent Cover $24.95 

SOCKET SP L 

8 1 4 1 6  

"Won't Let Go" 

Low Profi le 

Solder Tai l  

1 CENT/ Pin ! !  {0. 75/1000's) 

18 20 22 24 28 40 
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Pacific 0/fice .Sy:Jlem:J - formerly at 2600 E l  Cam ino. Real, Pa lo A l to, CA 94306 
New A ddress: 9 1 8  I N D U ST R I A L  AV E N U E , PA LO A LTO, CA 94303 

New Telephone: (41 5 )  493-7455 

P RINTE R 
T E R M I NALS 

• AS C I I  S E L E C T R I C  P R I NT E R/TYP E W R I T E R : W h y  
settle f o r  less them l e t ter-q u a l i t y  pr intout  from your  
computer? I BM Mode l 7 2 5  can be tiScd as off · l ine  type· 
w ri ter or on-l i ne p r i n ter. Complete with solenoids� 
power su pply, case a n d  A S C I I  i nterface card (TTL to 
CPU paral le l port) .  I n terface inc ludes  programmable 
A S C I I  translation table on E P R O M w i t h  up to 8 tables 
for usc w'i t h various type spheres. F eed bac k signals on 
complet ion of each p r i n t  c y c l e  insures  fastest pr int ing 
speed ( 15 c ps) , cleaned and adju stc d . 
Pric e :  programmed w/3 t ranslation 
tables (one type sphere) . . $ 7 9 5 . 00 

• S EL E CT R I C 1/0 TE R M I N A LS by G T E / l n lormdtion 
Systems).  Both A S C I I  & I BM code versions w i t h  m icro· 
compu ter interface software & hardware ( R S· 2 3 2  
con nector).  Cassette d r i v e  models perm i t  u p  to 2400 
baud data transfer rate as we l l  as off-l ine data storage, 
use as memory ty pewr ite r, & usc as data entry  device 
for office personnel fami l iar w i t h  Sc lccrr ic  t y pewri ters 
bu t not c o m p u ters. W i dt!·carriagc, i n terchangeable 
type spheres: o ptional b u i l t · in  modem. A l l  u n i t s  
cleaned, ad ju sted & w arranted.  

Model 5 5 4 1  ( I B M  Correspondence code) . . $ 7 9 5 . 00 
Model 5 5 5 0  

(corres. cod e ,  bu i l t·i n cassette d rive )  . . S 1 1 95 . 00 
Model 5 5 6 0  

( A SC I I  c o d e ,  b u i l t· in cassette d r ive ) . $ 1 295 .00 

• " DAISY·W H E E L" 1/0 T E R M I NA L S :  Both D I A B L O  
a n d  Q U M E  versions of t h e  indu stry standard "daisy·  
whee l "  pr inting terminals JrC avai lable .  A l l  have 
key boards w/f u l l  A S C I I  character  set  & R S·232 serial 
i n terface. Models i n  stock usudlly inc lude Diablo 1 5 5 0 ,  
D T C  3 0 0  & 3000, GcnCom 3 0 0  & 3000, a n d  others.  
P r ices for refu r b ished u n i t s  range from S 1 8 00.00 
to  $ 2400.00 

• D I A B LO HYTYPE I Model 1 200 P RI NTE R M E C HA· 
N I S M :  Use d ,  complete and tested.  Requires  p o wer 
su pply,  case & rnC P U  i n terface. Tested:  $ 7 5 0.00 
- 6 '  R i bbon cable and connector 

for printer Main Logic PCB 
"As· is" spMC printer PCB·  1 or parts 
( L og i c ,  Heat S i n k , Control ) :  each . 
New P i n·f ccd P la te n ( 1 4 " ) :  
$ S O  if  bought w/pr in tc r : separately 

M O D EMS 
Pll .. . .. , •••• 

. ' . ' 
• • • 

1 0.00 

20.00 

S I 00.00 

i. ' • l. • • r 
.. . ' ' 

• POS 1 03 /202 " MIX nr Mil TCN" M O D E M :  B E L L  1 0 3  
Jnd/or B E L L  2 0 2  F R E Q U E N C I E S : U n ique POS 
control dcsi�n permi t s usc in one housing of both 
Bel l ·compd t ible 1 0 3  (0·300 bau d )  and 202 (0· 1 200 
baud) modem modules origin a l l l' made by VAD I C 
Corp. for a te le phon e company subsidiary. F E AT U R E S :  
R S- 2 3 2  serial interface, auto-Jnswer, au to-dia l ,  L E D  
display� telephone l ine interface via acoust ic  coupler,  
manudl  DAA, or au to·answer DAA (sold separate l y ) .  
I' U L LY A D J U ST E D:  no special tools required . 3,000 
m i le range over standard dial·up telephone l ines.  

PO S 1 03 MODEM . .  . .  $ 1 79.95 
- POS 202 M O D E M  $ 2 49.95 
- ?OS 202 MO D E M (Au to·Answcr) . . . $279.95 
- POS I 03/20� M O D E M  $ 399.95 

TAP E  D RI V E S  & 
CONTROL L E RS 

• POS·l OO N RZ l  TAPE D R I V E  CON T ROLLE R/FO R· 
M ATT E R :  Designed as in terface between S · 1  00 bus 
mCPU and 9·t rac k , 800 B P I ,  N RZ 1  tape drive. A llows 
m icrocomputcrist to read and wr ite I B M -compatible 
y," mag t apes. Software provided for 8 08 0  or Z·80 
syste ms. Requ ires modif ic a t ion for d r ives of various 
rn f rs. Std . version : 2 MH; 8080/Z·SO C P U  for usc with 
1 2"/sec. P E R T EC·style Tdpe D r ive. 

Price:  ( I nc l u de s  S·l  00 c.rd,  c o n t ro l l e r  card,  1 0' cab le,  
software l i st ing) . . . . . . . . . . . . . .  · $ 7 ) 0.00 

• N RZ 1  TAPE D RI V E  by C I P H E R  D•ta P roduc t s :  F u l l  
s i ; e  P E RT EC·style 800 B P I drive model 1 008 X X ;  
2 4 00' Tape , 9 . t rac� . 25 t o  37  ips,  u sed,  refurbished. 
Wt. appro.\ .  1 2 0 1 b .  Price : . . . . .  S I S OO.OO 

• CON V E RT 1 5 " IBM O F F I C E  S E L E CT R I C  TO 1 /0 
T Y P E W R IT E R :  Kit  includes assembled solenoids, 

w i t c hes,  w ire harness, magnet driver PCB plus instruc· 
t ions for insta l lat ion dnd mCPU interface . . $200.00 

• D I G ITAL CASSETTE D R I V E ( from G T E / I S  Terminal) :  
1 800 bau d ,  6"/sec:  AC mo tor ; fwd/rewnd c i rcu i try 
plus tape l1ead, no read/write e lectronics  . . .  $ :25.'00 

o F O R M S  T RA CTORS , Moore V d ri a b le wi d t h  " �a rm 
/\ · L i ner " l o r  p r i n t  lt: rminc�l s: 
;�) Model S 6 S P  l o r  I ) "  CJrr i .tge 

I B M  Selectr ic>  ( u sed)  . 
b) Modtl  K� I l or QUME 0 1  U I A B LO 

S 7 :i .OO 

H ny pc I o r  I I  p r i n t e rs ( n e w )  . . $ 90 .00 
• POW E R  S U P P L I E S  l or D i sk D r i v e ,  m C P U ,  test ed 

under I odd show n :  
No.  :i 1 9 ( w /l•n & AC cord ) : +:i V reg . 
• 1 2 V reg. , +2 ·1 V, @ 4 A ( 1 0 1b . )  . .  $ 39.95 .. ------------------ NO R I S K ! !  1 5  DAY APP ROVAL ON ALL M A I L·O R D E RS -------------------1 

F u l l  doc u m e n t a t ion inc lud ed P L U S  interface instru c t io n s  where  ind icated.  A l l  equipment  is  shipped insured FOB Palo A l t o  w it h i n  14  days  after check c lears or  COD order is  
received. Prkcs mc�y ch ange without n o t ice . Call or w r i te for detai ls ,  q u a n t ity prices, c a t alog. I S  d ay re turn privi lege P L U S  90 day no charge replacement of defective part s. 
Al l  orders shipped from stock . No back orders� no su bst i t i t i u n s. Maste r Charge and � ! SA accepted.  . 

.EXCITING MAIL ORDER DISCOUNTSI,r �:�'lr;ml 
Tl 810 PRI NTER NOVATION CAT 

ACOUSTIC MODEM 
• ANSWER. ORIGINATE 
• 300 BAUD 
• BELL 103 
• LOW PROFILE DESIGN 

517900 
SORCERER·· BY EXIOY 

sags 
• Z-80 PROCESSOR • 30oc64 DISPLAY 
• FULL SIZE ASCI I KEYBOARD 
• USER DEFINABLE CHARACTERS 
• INTERCHANGEABLE ROM PACS 
• RESIDENT 41( MONITOR ROM 
• SERIAL AND PARALLEL 1/0 
• COMPLETE OPERATOR'S MANUAL 
.• DUAL CASSETTE 110 
8k sags . 16k '1,050 . 32k '.1,150 tlappk!®ll 16K 

sggsoo 
• COLOR • GRAPHICS • SOUND 

APPLE DISK II $495.00 
INCLUDES CONTROLLER 

16 K UPGRADES TRS-80, APPLE, EXIDY SORCERER 

MEMORY PET & SD SALES EXPANOORAM ETC 

8 PRIME-TESTED 4116 DYNAMIC RAM 

KIT CHIPS FROM A MAJOR MANUFACTURER. �()() 
INSTALLATION I NSTRUCTIONS INCLUDED. �Uil 
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OMPUTER SPECIAIJIES 

• 150 CHARACTERS PER SECOND 
• RS 232C SERIAL INTERFACE 
• ADJUSTABLE FORMS TRACTOR 

'1,595 . 
• OPTIONAL LOWER CASE ADD $90.00 

SOROC IQ 120 
• SERIAL RS23C 
• FULL ASCI I UPPER/LOWER CASE 
• NUMERIC KEYPAD CURSER KEYS 
• SCREEN CONTROL & 

PROTECTED FIELDS 

$77500 

LEEDEX VIDEO 100 
12" BLACK & WHITE MONITOR 

COMPOSITE VIDEO INPUT 

IC'S • TO ORDER • 

411K 4K '2.95 
4116 16K 18.25 

2708 EPROM 18.50 
2718 5V EPROM 145.00 

MANY MORE IC'S AVAILABLE 
CALL OR WRITE FOR PRICE LIST 

PHONE ORDERS INVITED. PERSONAL CHECK 
OR MONEY ORDER. ALL ORDERS ARE SHIPPED 
FREIGHT COLLECT. IN FACTORY CARTON 
WITH MANUFACTURER'S WARRANTY. CIILI
FORNIA RESIDENTS ADD 6% SALES TAX. ALL 
EQUIPMENT SUBJECT TO AVAILABILITY & 
PRI.CE CHANGE WITHOUT NOTICE. 

8383 EL CAJON BLVD., SUITE 205 
SAN DIEGO, CA 9211 5  • (714). 579·0330 

Circle 67 on inqu iry card. 



computer products, inc. 
11542-l KNOTT STREET 

GARDEN GROVE. CALIFORNIA 92641 
( 7 14) 891 -2663 

M IC R O  BYTE Z80/I-O 
• A complete single board Z80A 

• 
��

�Y/ng
_
��a��c��a�����;:���� 

IMSAI, ALTAIR 
• Z80A CPU (4•MHz version of the 

Z80) 
• 158 Instructions - superset of 

and upward compatible from the 
8080's 78 instructions 

• Provision for up to 4K on board 
monitor program using t K (2708), 
2K (27t6), 4K 2732 

• On. board EPROM can be hard
ware and/or software deselected 

• 2 MHz or 4 MHz operation Is 
switch selectable 

• 0 or 1 wait state for all cycles Is 
switch selectable 

• 2 RS-232C serial ports with 8251 
USARTs 

• S e r i a l  b a u d  r a t e s  s w i t c h  
selectable 
24 programmable parallel l/0 
lines (uses 8255) 

• Gold Contacts for higher relia
bility 

• Power requirements: + 8V @ 
800mA, + 18V, @ 86mA, - 16V 
@ 100mA 

• Operating temperature 0'-55'C 
• Will operate with or without 

IMSAI/ALTAIR front panel 
• Low power sholtky tri-state buf

fers on all address and data lines 
• Fully warranted for 120 days from 

date of shipment 

$325.00 

M I C RO BYTE 1 6K STATIC RAM BOA R D  
• Fully S100 Bus Compatible, 

IMSAI, SOL, ALTAIR, ALPHA 
MICRO 

• Uses National's Low Power 5257 
4K x 1 Static Rams 

• 2 MHz or 4 MHz operation 
• On board single 5 amp regulator 
• Thermally designed heat sink 

(board operating temperature 0 • 
- 70'C) 

• Inputs fully low power Shottky 
Schmitt Trigger buffered on all 
address and data lines 

• Phantom is jumper selectable to 
pin 67 

• Each 4K bank addressable to any 
4K slot with In a 64K boundary. 

• 4K hardware or software select
able 

• Selectable port address 
• 4K banks can be selected or dis

abled on power on clear or reset 

• Will operate with or without front 
panel 

• Compatible with ALPHA M ICRO, 
with extended memory manage
ment for selection beyond 64K 

• No DMA restriction 
• Low power consumption 1.3 amp 
• Fully warranted for 120 days from 

date of shipment 
• Extended addressing up to 1 

megabyte of addressable ram 

450 NS $320. oo 

300 NS $340. oo 

MICROBYTE 32K STATIC RAM BOARD 
• Fully S100 B u s  Compatible, 

IMSAI, SOL, ALTAIR, ALPHA 
MICRO 

• Uses National's Low Power 5257 
4K x 1 Static Rams 

• 2 MHz or 4 MHz operation 
• On board single 5 amp regulator 
• Thermally designed heat sink 

(board operating temperature o· 
- 70'C) 

• Inputs fully low power Shottky 
Schmitt Trigger buffered on all 
address and data lines 

• Phantom Is Jumper selectable to 
pin 67 

• Each 4K bank addressable to any 
4K slot with In a 64K boundary. 

• 4K hardware or software select
able 

• One on board 8-blt output port 
enables or disables the 32K In 4K 
blocks 

• Selectable port address 
• 4K banks can be selected or diS

abled on power on clear or reset 

• Will operate with or without front 
panel 

• Compatible with ALPHA MICRO, 
with extended memory manage
ment lor selection beyond 64K 

• No DMA restriction 
• Low power consumption 2.3 -

2.5 amps 
• Fully warranted for 120 days from 

dale of shipment. 
• Extended addressing up to 1 

megabyte of eddress,blo ram 

450 NS $620.00 
300 NS $650.00 

MICROBYTE MOTHERBOARD 
• Active Diode termination 
• Slot for IMSAI front panel 
• Terminal block connection for 

easy hook-up 

• Extra wide ground plane 
• Silk screen and solder mask 
• Assembled and tested 

9 slot kit $70.0° A&T $100. oo 

20 slot kil $1 25.0° A&T $1 55. o o  

Bare Board 9 slot $30.0° 20 slot $50.0° 

MICROBYTE DISK CO NTROLLER 
• I B M  3740 Soft Seclored 'Compal

lble 
• zeo or 8080 compatible on S-100 

Bus 
• Single density runs both mini and 

full size drives, runs CPM, on 
Shugart, Perscl, Memorex etc. 

• Selectable port/address 
• On board 2708/2716 for bootstrap 

or monitor program 
• No hardware jumpers, uses plug 

In modules for different drives 
• Uses 17718.01 controller chip 
• Assembled and tested 
• Specify disk drive used when 

ordering by mall 

Circle 1 1  on inquiry card. 

$225.0° 

" 

8251 I MSAI CON N .  
1 00 P I N -SOLD ERTA I L  

GOLD CONTACTS 
PROGRAM MABLE/U-ART 

TESTED @ 4 M HZ 

$3. oo each or 1 0/2.60 each 

Floppy disk drive with 
cabinet & pwr. supply 
compatible with Radio 
Shack i nterface. Ass
embled & tested with 
1 yr. warranty o n  
parts & labor. 

Mfg. by Lobo Drive 

I nterface Cable Avai lable 

SH UGART 

801 - D isk D rive 
WITH CAB I N ET & POW E R  S U P P LY 

-· 

ASSEM BLED & TESTED 

1 VA PARTS & LABO R 
MIg. by Lobo Drive 

$585.00  
Dual Cabinet & Drives Avai lable 

S H U GART 

SA400 
DISK DRIVE I NCLUDES CAB I N ET. NO PWR 
SUPPLY, CUTOUTS FOR SWITCH, FUSE, & 

I NTERFACE CABLE 
MIg. by Loho Drive 

$325.00 
SCAN B E / R N 

SOC KETS - LO PRO F I L E  
(lin) 

1 -24 25-99 1 00-499 500 up 
14 PIN . 1 6  . 1 5  . 1 4  

1 6  PIN . 1 7  . 1 6  . 1 5  

1 8  PIN .20 . 1 9  . 1 8  

2 0  P I N  .29 .28 .26 

24 P I N  .34 .32 .30 

40 PIN .60 .58 .56 

N EW PRODUCTS 
8086 - CPU BOARD 
8088 - CPU BOA R D  

. 1 2  

. 1 4  

. 1 6  

.25 

.28 

.52 

Dou b l e  Dens i ty C o n t ro l l e r  

CALL O R  W R ITE 
FOR DEALER I N FO 

ORDERING INFORMATION: TERMS: 

$5.00 each 

S P ECIAL 
. 1 @ 1 2 VO LTS 

CERAM IC CAP 

1 0¢ each 
or 

1 00 / $9.00 

2708's 
LOW POWER 

450 NS. 

$8.75 each 
8 for $66.00 

271 6 
5 VO LT O N LY 
LOW POWE R  

450 ns 

$4Q.OO 

320 T-5 1 .25 1 . 15 

320 T- 1 2  1 .00 .90 

340T5 .75 .70 
340 T· 1 2  .75 .70 

78 H05 6.00 5.70 

CABLE 
ASSEM BLY 

.85 

.65 

.65 

5.40 

for 8" disk drives 

(2) 50 P I N  CARD 
EDGE CONN ECTORS 
ON 4ft .  R I B B O N  

CABLE 

$20.00ea. 
extra conn. $7.00 ea. 

Name, Address, Phone 
Ship by: U PS or P.P. 
Shipping Charge: Add $2.50 up to 

5 lbs.,  all excess shipping 
charges w i l l  be refunded. Credit 

cards will be charged appropriate 

We accept cash, check, money 
orders, V isa, and Master Charge 
cards. (U.S. Funds Only). 

freight. 

COD's: on approval only 
Open Acct's: companies may 

i n q u i re for net terms. 
Tax: add 6% for Calif. residents only 
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Circle 354 on inquiry card. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PRI .  WINDING SECONDARY WINDING OUTPUTS · SIZE 
W x D x H _ 

UNIT 
PRICE NO. KIT NO. TAPS 2 x 8  Vac 2 x 1 4  Vac 2 x 24 Vac 

T1 .1 OV, 1 1 0V, 1 20V 2 x 7.5A 2x2.5A 1 9.95 
25.95 
27.95 
19.95 

T2 2 OV, 1 10V, 120V 2 x 1 2.5A 2x3.5A 33/4"X4:Ya"x3Ya" 
3:Y4"x 43/a"x 3Ya" 
33/4"X 35/a" x3Va" 

T3 3 OV, 1 10V, 1 20V 2 x 9A 2x2.5A 2 x2.5A 
T 4 4 OV, 1 1 0V, 1 20V 2 x4.5A 2x4.5A 

POWER SUPPLy KITS (OPEN FRAME WITI-I BASE PLATE, 3 HAS. ASSY. TIME) 

ITEM USED FOR @+8 Vdc @-8 Vd1 : @+ 1 6  Vdc @- 1 6  Vdc @+28 Vdc SIZE Wx D x H  UNIT PRICE 

KIT 1 1 8  CARDS SOURCE 1 5A 2.5A 2.5A 1 2"x 6"x 47fa'' 46.95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 1 2" x 6" x47fa'' 54.95 
KIT 3 D)SC SYSTEM 1 8A 1A 2A 2A 4A 1 4" x 6" x 4"l'a" 62.95 
KIT 4 · DISC SOURCE 8A 1A 8A 1 0" x 6" x47fa'' 44.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

REGULATED POWER SUPPLy "R2" ASSY. & TESTED, OPEN FRAME, SIZE: 9" (W) X 5" (D) X 5" (H) 0 0 0 0 0 0 0 0 $69.9S 
SPECS: + 5V + 1 %, @ 5A, +24V, + 1 %, @ 5A. OVERCURRENT PROTECTION AND +5% ADJ. FOR BOTH VOLTAGES. 
REMARK: IDEALFOR ROCKWELL AIM--:-65 MICROCOMPUTER. ALSO -5V, @ 1A OPTIONAL, $5.00 ADDITIONAL. 

SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 

VAK-4 DUAL BK·RAM � $325.00 
VAK·2 BK·RAM ('12 popu lated) $239.00 
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AI M 65 
AIM 65 is ful ly assembled, tested and warranted. With the addition of a low cost, readi l y  available power 
supply, it's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM. 
• Thermal Printer • Built-In Expansion Capability 
• Full-Size Alphanumeric Keyboard • TTY and Audio Cassette Interfaces 
• True Alphanumeric Display • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer System Devices • Advanced Interactive Monitor Commands 

PRICE: $376.86(1K RA�) $369.00 
Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii,Canada, $25 air mai l to all other countries 
We manufacture a complete l ine of high quality expansion boards. Use reader service card to be added 
to our mai l i ng l ist, or U.S. residents send $1 .00 (International send $3.00 U.S.) for airmai l del ivery of our 
complete catalog. 

VAK-4 1 6K STATIC RAM BOARD 
• Des igned speci f ical ly for u s e  w i t h  t h e  AIM-65, SYM-1 , and KIM·1 microcomputers 
• Two separately addressable BK-blocks with write protect. 
• Designed for use with the VAK·1 or KIM-4* mot herboards 
• Has provisions for mounting reg ulators for use with an unregu lated power supply 
• Made with 1 st qual ity 2 1 1 4  static ram ch ips 
• Al l  IC's are socketed 
• Completely assembled, burned-in,  and tested 

We manufacture a complete l i ne of h igh qual i ty expansion boards. Use reader service 
card to be added to our mail ing l ist, or  U.S. residents send $1 .00 ( Internat ional send $3.00 
U.S.) for a i rmail  del ivery of our comp lete catalog. 

" Product of MOS Technology 

2967 W. Fairmpunt Avenue • Phoenix, AZ 850 1 7  • (602) 265-7564 

Circle 324 on inquiry card. 
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Pascal for 6800 Processor well as the looping and branching con- available as a cross-compiler running on 
structs. the PDP-11 under UNIX, RSX-11M, 

A new Pascal compiler is available Release Version 1 .0  of the Pascal corn- RT-11, RSTS/E, and lAS operating 
which runs under the TSC Flex Version piler and P-code interpreter and run- systems. Operating in three sequential 
1 .0  operating system on a SwTPC 6800 time system are provided on a Flex Ver- passes, it produces A-Natural code, 
system (or equivalent) with sufficient sion 1 . 0  format 5-inch floppy disk. User which is then translated to assembly 
hardware. It is possible to compile and documentation, useful utilities, and language that is compatible with Intel's 
run Pascal programs in as little as 16 K specimen programs are also supplied. asrn80 and Microsoft's Macro-80. Source 
bytes using a 5-inch floppy disk. The Contact Lucidata (Pascal Div), code may also be written in A-Natural 
run-time system interfaces fully with Oosteinde 223, Voorburg 2271 EG (ZH), for processing by the same translator. 
Flex, permits user device handling, and NETHERLANDS. Owners of the Whitesrniths PDP-11 C 
includes a paging facility which is Circle 620 on inquiry card. Compiler will find that the 8080 irn-
invoked automatically if there is suffi- plernentation is highly compatible. Pro-
cient real memory for a large program .  

C Compiler for 8080 
grams written using only the Portable C 

In a 32 K byte, 1 MHz clock fre- Library should run unchanged on the 
quency system with dual floppy disks, Microcomputer 8080, permitting extensive code checking 
Pascal programs can be compiled at . on the PDP-11. 
over 80 lines per minute. With 20 K A full C compiler for 8080-based A standard cross-compiler package is 
bytes, compilation is at 35 lines per microcomputer systems is available from available at a price of $700 for object 
minute, under the paging mode of ex- Whitesrniths Ltd, 127 E 59th St, New code to be run on a single processor. 
ecution. The P-code generated by the York NY 10022. Provided with the corn- This package includes the C compiler 
compiler is compact and efficient, so piler are a complete set of runtime sup- and PDP-11 support routines, the 
that programs execute much faster than port routines; the Whitesrniths Portable A-Natural translator, and the runtime 
is possible with conventional inter- C Library, an interface library for library for use on a single 8080 pro-
preters. operation of C under either CP/M or cessor. Use of the minimal machine-

The compiler is written in the subset ISIS-II operating systems; and a interface library on additional 
of Pascal which it supports, and includes translator for the narrative assembly microcomputers is available for as little 
file;;, procedures, functions, recursion, language A-Natural.  as $10 per processor. 
sets, arrays, and CASE statements as The 8080 compiler is currently Circle 621 on inquiry card. 

SAVE THE WHALE 
The Fin Whale is the world 's greatest long-distance communicator. 

I 

Scientists bel ieve that l oud,  deep-tone, l ow-frequency 
sounds made by F i n  Whales ( freq uencies around 20 

Dr11wing by 
Don Sinfli ' 

hertz , or cycles per second)  actua l l y  travel 
underwater for d istances of at least 500 
m i les, and under opti m u m  conditi ons 
m ight carry for a radi us of over 
4 ,000 m i les, potent ia l ly  reach-/ 
ing an area greater than the 
enti re Atlantic Ocean. F i n  Whales, the second largest 

creatures ever to have l ived on p l anet 
earth , g row up to 24 meters in l ength (ex

ceeded only by the 30-meter B l u e  Whale) , and 
inhabit al l  the oceans of the worl d .  Tens of th ousands of 

F i n  Whales have been "harvested" i n  recent years, by agreement 
of the I nte rnational Wha l i ng Com m issi on,  for the sale of p roducts 
for wh ich substitutes are read i l y  ava i lable.  

The CON N ECTICUT CETACEAN SOC I E TY is a smal l ,  total ly vol unteer,  non-profit edu

cation and conservation organization ded icated to see k i ng the a bol it ion of a l l  whale  k i l l i �g. A_ny 

concerned cit izen can h e l p  our  efforts by sen ding name and address and a $ 1 5 or more contn but 1on 

to : CCS, P. 0. Box 1 4 5, Wethersf ie ld CT 06 1 09 .  

. 

I"' 

l c-
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.5%, 3% digit 1 9  
Range DVM. 1f2 "  LCD displays 

runs 200 hrs on 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee, made in 
U.S.A., test leads incl uded. 

AVailable Accessories 
RC·3 1 1 5V AC Adapter . . . . . . . . . . .  $7.50 
CC·3 Deluxe Padded VInyl 

Carrying,Case . . . . . . . . . . . . . . . . $7.50 
VP-10 X10 DCV Probe Adapter/ 

Protector 10Kv . . . . . . . . . . . . . .  $14.95 
VP·40 40Kv DC Probe . . . . . . . . . . . $35.00 
CS-1 10 Amp Current Shunt . . . . . .  $14.95 

* FR EE 
Just for Asking. 

FREE BATTERY with your meter. 

1/16 t/tiJlOf BOARD 
.042 dia holes on 

0.1 spacing for IC's 

v� . 
WRAP POST I 

for .042 dia. holes \ 
(all boards on this page) \1 

T«<C pkg. 100 . . S 2.34 
T«<M pkg . 

1000 
A·13 hand 

tool . 

PRICE 
1·9 10·19 

$1 .56 $1 .40 
$3.69 $3.32 

Sockets purchased Jn mulllples o l  50 per type may be combined for best price. 

S100ALT 50i100 Coni . . 125 Clrs. DIP 
SOLDER TAIL on . UO spaced rows lor 
ALTAIR motherboaras. GOLD plated. 1-4 S.ll 10.24 $4.50 S4.25 14.00 

Other Popular Edge Connectors 

02244-SSE 22/.UConl . . 156 ctrs. PIEACEO 
SOLDER EYELET tails. GOLD plated. 

02244·5WW 22144 Cont. 156 ctrs. WIRE 

H 5-11 10.24 
13.00 12.80 12.20 

WRAP tails. GOLD. 
1-4 S.ll 13.115 13.70 I 

CG-1 IMSAI Style Card Guides 5111.00 

10.24 
13.40 

See our July Ad for many other connectors. 

8800V 

Plugboa�s ������ 
� •on . . . � , � 

UniVersal Mtcrocompuler !processor 
plugboard. use Wtlh 5·100 bus Com· 
plele Wtlh heal smk & hardware 5 3· · x 
10" X 1 / 1 6" "  

1 ·4 
$19.95 

5·9 
$17.95 

8801·1 

10·24 
$15.96 

3682 9.6" . 4.5" 
. $12.97 

3682·2 6.5" X 4.5" 
$9.81 

Hi·Oensily Oual·ln·Line 
Plugboard lor Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1 / 1 6 "  44 
pin con . spaced . 1 56 

$1 0 .90 
3677-2 6.5" X 4.5" 

$9.74 
G e n .  Purpose O . I . P . 
Boards with Bus Pallern 
lor Solder or Wire Wrap. 

Glass 1 /1 6" 44 
. 1 56 

1·9 11).24 25-99 100.249 251).999 
.40 .36 .34 .31  .27 
.39 .38 .36 .34 .32 
.50 .42 .40 .36 .34 
.70 .60 .55 .50 .45 
.90 .60 .75 .65 .62 
.95 .65 .60 . 70 .65 
.95 .65 .sq .70 .65 

1.25 1 .15 1.00 .95 .90 
1 .65 1 .45 1.35 1 .20 1 .1 0  

1 4  & 16 PIN 
GOLD 3 LEVEL 

WIRE WRAP 
SOCKES 

14  · G3 10'0 for 
$33.00 

16 • G3 100 ior 
$33.00 



The EXPA N DORAM is avai lable 
in  versions from 16K up to 64K, so 
for a m in imum i nvestment you 
can have a memory system that 
wi l l  g row with your needs. This is  
a dynamic memory with the in ·  
visable on-board refresh, and IT 
WORKS! 

• Interfaces with Altair, I MSAI, SOL-8, 
Cromenco, SBC-100, and others. 

• Bank Selectable 
• Phantom 
• Power BVDC, ± 1 6VDC, 5 Watts 
• Lowest Cost Per Bit 
• Uses Popular 41 1 6  RAMS 
• PC Board i s  doubled solder masked and 

has si lk-screen parts layout. 

1 1 0  KB, 35 tracks. 
SHUGART SA 400 $295.00 

SHUGART SA 400 
with attractive metal case with cutouts lor Data Cable switch, 

fuse and power cord. 
LOBO SA<OO-C $325.00 

SHUGART SA400 
wi1h Cabinet and Power Supply. 
Assembled, tested & guaranteed 

LOBO SA400-PSC $395.00 
SHUGART 801R 8" 

d:n�;ry��8a���,s��Pt
1
����g�U:��e 

protect, and more 
SHUGART 801R $449.00 

FEATURES: IBM 3740 Soft Sectored Compati
ble. S-100 BUS Compatible for Z.SOor 8080. Con
trols up to 4 Drives (single or double sided). 
Directly controls the following drives: 1 .  Shugart SA4001450 Mini Floppy 
2. Shugart SA800J850 Standard Floppy. 3. PERSCI 70 and 277. 
4. MFE 7001750. 5. CDC 9404/9406. 
6. GSI/Siemans FDD120·8. 
�c':�� ��"�f!��!�� M��P�

I
�

p
rgPe�t�1� '::::fh 

modUJed CP/M operating system and C·Basic 
Complier. The new "Versalloppy" from S.D. 
Computer Products provides complete control 
for many ol the available Floppy Disk Drives, 
Both Mini and Full Size. FD17718·1 Single Den· 
slty Controller Chip. Listings for Control Soft· 
wC'

�M
'
��nrc�t,ed In price. 

S 1 QQOO 

DUAL SH UGAR 
DISC DRIVES 

• Extensive documentation c lear
ly written 

• Com p l et e  K i t  i n c l udes 
Sockets for  64K 

• Memory access t ime: 375ns, 
Cycle t ime:  500ns. 

• No wait states requ i red. 
• 1 6 K  bound ries and Protection 

via Dip Switches 
• Desig ned to work with Z-80, 

8080, 8085 CPU's. · 

EXPAN DO 64 KIT (41 1 6) 
1 6K . . . . . . .  ." . . . . . . . $249 
32K . . . . . . . . .  $324 
48K . .  . . . . . .  . $399 
64K . . . . . . . . . . . . . .  . 

New from Lobo Drives, a dual Cabinet . 
complete with power supply,  and Shugart 801 R d isc d ri":::;::'"""-....,..llil 
• Cabinet accepts 2 801 R  drives mounted side by side horizontal ly. 
• Power Supply for 2 dr ives 
• Ad-on d rives avai lable 
• Assembled, tested and guaranteed by Lobo Drives. 
• Single or double density • Hard or soft sector • Write Protect 
• Capacity: Unformatted s ing le density 3.2 megabits * 

double density 6.4 megabits 
IBM format, 2 megabits 

~ • 500 KBS transfer, 77 tracks. 
• Shugart BOO Series Compatib le 

LOBO 801R·1 Pes. Dual  Cabinet wi th  1 d rive . . . . . . . . . . . . .  $599.00 
LOBO 801 R-2 Pes. Dual Cabinet with 2 d rives . . . . . . . . . .  $1 025.00 
SHUGART 801 R Ad-on disc d rive . . . . . . . . . . . . . . . . . . . . .  . 

c:,��\)� T H E  M ICROBYTE M 32KSS 
32K STATIC M EMORY BOARD 

• F.u l ly S 1 00 Bus Compat ible, IMSAI. SOL, ALTAIR. 
ALPHA M ICRO. • Uses National's Low Power 5257 4K x 
1 Static Rams. • 2 MHz or 4 MHz operation. • Gold con· 
tacts for higher reliabilily. • On board single 5 amp 
regulator. • Thermally designed heat sink (board 
operating temperature 0' - 70'C). • Commercially 
designed power bus, 7 ground bus bars, 0.1 uf decoup· 
ling capacitors. • Fully tri-state buffered. • Inputs fully 
low power Shottky Schmitt, Trigger buffered on al l  ad· 
dress and data lines. • Phantom is jumper selectable lo 
pin 67. • Each 4 K  bank addressable to any 4K slot with in 
a 64K boundary. • 4K hardware or software selectable. • 
One on board 8-bit output port enables or disables the 
32K in 4K blocks. • Selectable port address. • 4K banks 
can be selected or disabled on power on clear or reset. • 
Wil l  operate with or without front panel. • Compatible 
with ALPHA M ICRO, with extended memory manage· 
ment lor selection beyond 64K. • No DMA restriction. • 
Low power consumption 2.3 - 2.5 amps. • Fully war· 
ranted for 120 days from date of shipment. 

'l,\J• �1\,. ASSEMBLED & TESTED 
SALE PRICED 

M32 KSS-L (2  M Hz) 
List $650 

SALES53Q00 
M32 KSS-H (4 MHz) 

SALE SS6Q00 

$319 VDB-8024 Video Display Board 
With On-Board Z80 Microprocessor 

• Ful! HI I ("Jw.rw..·h:r.. b�· :!-\ !Lu.:,;<llhjtluy 
• Omruct.:� t\ho.plu�-ccl l�· l ltj.�.h K.:,..olu-

IJim 7 x l fl�loU1,; 
• Kc�1JtMrnll'o�V<-.:rund lm.:rfoc�· 
• Cuntf•""lt�· \"Mku( klttnol 

• S..lllliltt.; m .. l.n-.:1 Syn("hmnl7.utloon 
wul \"ltknC)ut)ntl/4 

• 2K 11!-1.:K IIMI'l"·:•tcknt Ou lloOUI'If 
�kmul"\· 

• On·llo�I7HI�IInupn..-�._,. 
• <ilkh Frw l>bpluy 

• 96 \"ppcruncll.nw.:r("J,IJol,' ('hllru�•�·..,., 

• 32 Spcdll.l Chamctcr S..·t 
• 128 AdtUUnnll.l •-·r l'n"nunmuhk CltllniCtcrs 
• Full Cur.;t>r Contml 
• Forvourdwlditc\·.:r.oo.: Scnol\h\1( 

Capuhlll�-

• Opera((:� a!\ an lndq�end.:nt Tcnnlnnl 
• Variable Speed Ut,;pluy Hutc 
• mtnklng. l'ndcrllnl�. Fldd Rn,·r.-o.·. Add l'rutcct �t.�t�l CmuhtnuUunl'o 

$2 SBC-100 Single Board Computer 
with On-board RAM, PROM, CfC 

• Four l..lumm:l Cu•m�J:rffim�·r 
(ZHO-l.ICI 

• Soflwlln" T'nJAnunmalllc lkmcl l�h' 
Gcncrotnr 

• 5-100 Uu!i Cun1po.Ublc 
• :\o Front P!llld R"ttuln:tl lhrOpo:Rlli•�<l 
• OpUonuJ \ .. :cton:rt lmcrn'l''"' 

• 102-\ltytcKof"Rantlmn .-\l"a:N'�I.:mul)" 

• HK lt,1.:Koi"A•·uillilik I'Jt(l�l 
• Scrhtl lnJtUt/(kltput l'un "1th butll 

5)-nchrurniUll will A ... yrn:hn><luus 

()peN .... 
• l'aru.llcllnpti!WidOutput l\ol"ts 

A Complete .Microcomputer on a 
• ZHU Cnotnal l'n .. ,·-lnj.l. I "nil with lfiH 

lnstnwtlmr.. 
• l)n flotUnl K..;;blUrtl wtd lli:-jlluy • Swhdt S..·k,·tahk l'ltll;\1 ur �Jomlluf 

• .:!1\ 11�1�· Zlll "ti )Ju:tlrurht HI I;\ I 
• �klllt•l}· li..'Wiuh•�· wull"hwl)l� 
• l'o•n I:."WWnln•·wul("hwll(�· 
• i'.Holli " I'\ " R•·IIL"L.-rE:uuutu.· w�tl("hwlj.l..: 
• l "p tuii l'n,.:rummuhk 1\n.·Wq�oim,., 
• Sh��o�k St.:t• Lhllot,.:h H..\;\1 ur I'Hil�l 
• .\��tUnC 'tL-'11� ���ut .. ml l>tuup 
• \", .•. , ,,r,·tl l ut.·rnttll"l'""1'k'l l �· 

i'i'WI·ITl" wul i'i'Wl·l'lll 
• l<knlliorExp,·rhn,·nhtlunuml 

[\'uhmtln,.: th,· i')!IIC 'I'J ' 



T: RS-80 D I SC 

DRIVE 

Shugart SA400, housed i n  a n  attractive case, 

complete with power supp ly  and term inat ion net

work. All you need to do i s  connect the drives to your 
expansion i nterface. 

sa3500 • Separate integral 12·key Numeric Pad 
• All 1 28 ASCII Codes 

· • 64 Displayable Characters 
• 24x80 Screen Configuration 
• High Resolution using a 5x7 Dot Matrix 
• TIY·Style Keyboard Layout 
• Cursor Addressing and Sensing 
• EIA Interlace 
• Eight Selectable Transmission Rates up 

to 9600 Baud 
• Microprocessor Based 
• Remote Commands 

Attractive Styling for Contemporary En· 
vironments 

Hazeltine 1400 
same as 1410 less numeric pad 

buy a 
M ICRO PRI NTER 
and get a CASE 
OF PAPER FOR 

-;;.:�:. _ 
111:. Reg . $25.00 -, ."� -� t _ ·-=--' value. 

· .. __.....--�CENTRONICS® 
___...--- · M ICROPRINTER 

FEATURES 
Nonimpact Desk-Top Printers 

• 1 50 Lines Per Minutes 
• 96 Characters - Upper and Lower Case 
• 5/1 0/20 Characters/Inch - Software Selectable 
• Elongated Characters • Underl in ing 
• Simpl i fied Operation • Quiet 
• Audio Alarm • Long Life - Only 4 Moving Parts 
• Small Size and Light Weight 
• No Toners/Ribbons Requi,red 
S1 Serial Interlace Features 5595°0 
• 7-Bit ASCI I ,  Seriai ·RS232C Interface with 

Parity Selection 
• Switch-Selectable Baud Rate: 50 to 9600 
• 1 92 Character Fl FO Buffer 
P1 Parallel Interlace Features 5495.00 
• ?·Bit ASCI I  
• TIL Compatible Input/Output Signals 
• Compat ible with Centronics and other 

Printer Product Lines 
Centronics new compact MICROPRINTER is available in parallel and 
serial interface versions to satisfy a wide range of printer applications. 
The primary d i fference between the two models Is the inclusion of an 
RS232C serial interface and 1 92 character FIFO buffer in  the Model 5 1 .  
Both models employ nonimpact discharge technology that requires 
only four moving parts to produce variable pitch 5 x 8 dot matrix 
characters at a rate of 150 l ines per m i nute - with exceptional clarity. 
The paper requires no toners or ribbons. Instead, it carries a conduc-
tive aluminized coating which is a low voltage d ischarge 
from the print head to produce i I characters. 

• Use with TRS-80 
• Parallel interface CENTRO N I CS 779 PRINTERS 
• Continuous variable pri nt ing density 

80-132 characters per l i ne 
• 5x7 dot matrix 
• Prints on plain paper, sheets, 

rolls, fan fo ld 1 

• Form thickness control / 
• Horizontal and vertical / ..;, 

form posit ioning / 
779-1 pinch roll 

Portable Miniscopes for 
Electronic Professionals on 
t h e  G o ! ! !  T h e  S t a n d o u t  
Osci l loscope development o f  the 
decade! ! !  Now -30M Hz, dual trace •.tllfllillli .. __ .;;;;;..J 
model . Compare the performance, 
thoo oompo" tho p•ico. ill 

1 �  sale Probes 1 �  with purchase of scope 
• 3D-Megahertz bandwidth • Accuracy 3 %  full scale. • Internal, line or external trigger. • Bat
teries and charger/transformer unit incl uded • Graticule: 4x5 divisions, each division 0.25" • 

Time base: 1 micro sec. to 0.5 secldlv 21 settings • Vertlcle Gain : 0.01 to 50 Voltsldiv. 12 set
tings • Size 2.9"H x 6.4"W x 8.5"D. 3.5 lbs. • TEST MOST DIGITAL LOGIC CIRCUITS IN
CLUDING MICROPROCESSORS • 

41-141 Deluxe 10tol probe with 4 1nterchangeable tips . . . . . . . . . . . . • . . . • . • . . . .  $27.00 
41-37 Deluxe 10tol/1tol probe with 4 interchangeable tips . .  $38.50 
41 -180 leather carrying case . . . . . . . . . . . . . . . . . . . . . • . • . • . • . • . . . . . .  $45.00 
MS-1 5 Single trace 15 MHz . . . . . . . . . . . . . . . . . . • . • . • .  - . • . • . . . . . • . • . . . . . . .  $31 8.00 
MS·21 5 Dual trace 15 MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $435.00 

3M Scotch® Brand 
DISKETTES 

Part # 

740-0 P 
740/2-0P

. 

740-32P 
740/2-32P 
741-0 

744-0 K 

744- 10K 
744-16K 

Sides/ 
Density 

1/single 
2/sing le 
1 /s ingle 
2/single 
1 /double 

1/sing le  

1/single 
1 /s ingle 

Sectoring Price 
Box of 10 

8" 
Soft - IBM $39.95 
Soft- I B M  $75.00 
32-Shugart 801 $39.95 
32-Shugart 801 $75.00 
Soft-Shugart Dbl $59.00 

5" 
Soft-Shugart SA400 $51 .00* 
(TRS-80) 
Soft/1 0  SA400 $51 .00* 
Soft/1 6 M icropol is  $51 .00* 

" Price Includes Kas-ette/10 Storage Box a $5.00 Value 
"DON'T SETTLE FOR ANYTHING LESS THAN SCOTCH" 

100� 
• 200 Hz-100 MHz Range 
• 6" LED Display 
• Crystal-controlled timebase 
• Fully Automatic 
• Portable - completely 

self contained 
• Size · 1. 75" x 7.38" x 5.63" 
• Four power sources, i .e. batteries. 

1 10 or 220V with charger 1 2V with 
auto l ighter adapter and external 
7.2·10V power supply. 

$l3'4-��sale $1 
ACCESSORIES FOR MAX 100: 

SALE 

ACO USTIC MODEM 
N OVATION CAT 

• 0-300 Baud 
• Bel l  1 03 
• Answer, Origi nate 

Reg .  $1 98.00 

Sale $1 89.00 

Trace signals through all  types of digital  circuits . Unit 
clips over any DIP IC up to 1 6  pins. Each of  its 16 contacts 
connects to a single-bit level detector that drives a high· 
intensity, numbered LED readout activated when the ap
plied voltage exce�ds a fixed 2 V threshold. Logic " 1 "  
turns LED on; logic " 0 "  keeps L E D  off. A power-seeking 
gate network automatically locates supply leads and 
feeds them to the LM-1's internal circuitry. Saves minutes, 
even hours in design, troubleshooting, debugging of 
equipment. Voltage Threshold: 2 V ± 0.2 V. Input Im
pedance: 1 00,000 ohms. Input Voltage Range: 4-1 5  V max. 

Mobile Charter Eliminator use power across any two or more inputs. Current Drain: 200 rnA at 10 
car battery Model 100-CLA $3.95. V. Size: 4" I .  x 2· ·  w. x 1 .75" d .  when open. Weight: 3 ozs. 

Charger/Eliminator use 1 1 0  VAC CSC Model LM-1 Logic Monitor-Complete. 
Model 100 - CAl $9.95 s 1 p · $54 95 .. PRIORrrY O;:,Ece . . .  . ©_�, 

67238 Roscbe Blvd . Sepulveda .  1 343 
Visa. MC, BAC, Check. Money Order, C.O.D. U.S. Funds Only. C A  residents add 6 %  sales tax. 

Min imum order $1 0.00 Prepaid U.S.  orders less than $75.00 include 5% shipping and handling, 
MINIMUM $2.50. Excess refunded. Just i n  case . . .  p lease incl ude your phone no. 

Prices subject to change without notice. 
We wil l  do our best to maintain prices thru Oct. 
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1021 Howard Street • San Carlos, California 94070 • (415) 592-8097' 

ANOTHER QUALITY Jim-paw KIT ANNOUNCED! electronic components 
SAN CARLOS, California 

(JE) - Jim-Pak Components 
today announced the addition 
of another innovative kit to 

their growing line of quality 
electronic kits for the home 
enthusiast. The JE6 1 0  62-key 

A S C I  I E n c o d er Computer 
Keyboard is now a v a i l a b l e  
through JIM-PAK distributors. 

62-Key ASCI I  
Encoder Keyboard Kit 

TH E JE61 0 62- KEY ASC I I  ENCO D E R  KEYBOARD 

KIT CAN B E  I NT E R FAC E D  I NTO MOST AN Y 

COMPUTE R  SYSTEM. THE J E6 1 0  KIT COMES 

COMPLET E  WITH AN I N DUST R I A L  G RADE 

KEYBOARD SWITCH ASSEMBLY (62 KEYS) , 

IC'S, SOCKETS, CON N ECTO R ,  E L ECT RON IC 

COMPON E NTS AN D A DOU B L E  SIDED P R I NTED 

WI R ING BOARD.  THE K EYBOARD ASSEMBLY 

REQU I R ES +5V @ 1 50mA AN D - 1 2  V @ 1 0mA 

FOR OPERATION.  

Circle 202 o n  inquiry card. 

F EAT U R ES :  
I 

• 60 KEYS G E N E RATE T H E  F U L L  1 28 CHAR-

ACTE RS, U P P E R  AND LOWE R CAS E ASCI I 

SET . 
' 

• F U L LY B U F F E R E D  

• 2 USE R D E F I N E  KEYS PROVI DED FOR 

CUSTOM APP L I CAT I ONS 

• CAPS LOC K FOR UPPER CASE ONLY 

ALPHA CHARACT E RS � 
• UT I L I ZES A 2376 (40 P I N )  ENCOD E R  R EAD 

O N LY M E MO R Y  CH I P  · 

• OUTPUTS D I R ECT LY COMPAT I B L E  WITH 

TT L/DT L O R  MOS LOG I C  AR RAYS 

• EASY I NT E R FAC I N G  WITH A 1 6-P IN DIP 

O R  1 8-PI N  E DG E  CONN ECTO R JE&lO 
BYTE October 1979 289 
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8-lnch Floppy Disk Drive 
for TRS-80 Computer 

This Shugart 800-based floppy disk 
system, calJed Maxi-Disk, is fulJy com
patible with existing TRS-80 5-inch flop
py disk drives, and can be mixed and 
matched with smaller drives. The system 
plugs into the TRS-80 expansion inter
face. The user has only to remove the 
disk controller device from the 
expansion interface, and replace i t  with 
a specially designed circuit board. In this 
circuit board is a socket where the con
trolJer device is reinserted. All necessary 

Dual Serial Interface for 
TRS-80 Computer 

The DSI-80 is a dual serial interface 
for use with the Radio Shack TRS-80 
computer. It  provides 2 serial output 
ports with both current loop and RS-232 
interface. Speed selections of 110, 150, 
300; 600 and 1200 bits per second (bps) 
are accomplished by jumpers which 
require no special tools or soldering. 
The unit is built to MIL specifications 
and burned-in for a minimum of 120 
hours before shipment. All integrated 
circuits are socketed and the timebase is 
crystal controlled. 

The cassette tape provided with the 

Oclober 1979 © BYTE Publications Inc 

P E R I P H E RA LS 

parts and instructions are provided. No 
soldering or trace cutting is necessary. 

The system also allows the user to use 
the expansion interface as it is designed 
since the only change is to turn the disk 
controller from a 5-inch only controller 
to an 8-inch and/ or 5-inch controller. 

The Maxi-Disk system selJs for $995 
which includes the 8-inch drive, the 
interface board, and a patch to the TRS
DOS that allows the user to access a 
variety of drives. For more information, 
contact Parasitic Engineering, POB 6314, 
Albany CA 94706. 

Circle 608 on inquiry card. 

DSI-80 contains several I/O (input/out
put) programs written in BASIC, intend
ed to show how other BASIC programs 
can use the interface. The tape also con
tains system programs written in 
assembly language to patch the BASIC 
interpreter in the TRS-80, so that com
mon time-sharing type terminals can be 
used to run BASIC and to receive out
put from the LPRlNT AND LUST 
commands. 

The unit, complete with manual, 
cassette tape, and 6 month warranty is 
available for $199.95. For further 
information, contact Polytronics, 
Methodist Hill, Lebanon NH 03766. · 

C i rcle 609 on inquiry card. 

5-100 Four Channel 12-Bit 
Digital-to-Analog 
Converter 

The Tecmar S-100 D/A board is 
designed for applications requiring high
speed accurate digital-to-analog conver- . 
sion including real-time applications. 
This board supports four independent 
high-speed digital-to-analog converters 
(DACs) with associated latches. Each 
DAC operates independently of the 'rest.  
The DACs have a conversion time of 3 
p.s which enables them to operate at 
maximum computer speed. A 12-bit 
latch drives the inputs of each DAC. 
Another 4-bit latch for each DAC holds 
the four new most significant bits 
waiting for the arrival of the new least 
significant byte. This allows the DAC to 
hold its previous value until an entire 
new word is presented to it. All the 
latches are set to zero by reset. To 
modify the contents of a latch, and 
hence the output of ·a DAC, it is 
necessary to send two bytes to the 
device. The input is a 12-bit in a two's 
complement format. The board may be 
addressed as l/0 ports or memory 
mapped. 

The S-100 D I A Converter Board is 
priced at $395 and comes complete with 
documentation; the S-100 D I A 
Technical Manual is $15. All boards are 
assembled and tested and have a 90-day 
warranty. For further information, con
tact Tecmar Inc, 23414 Greenlawn Ave, 
Cleveland OH 44122. 

Circle 610 on inquiry card. 

• 



Sankyo Magnetic Card Reader 
•se 

1•••1 solder .125x.250 03.95 3/1 9 oo l•ul W/W .125c .. tert $4.15 3/$13.00 COLOR • GRAPHICS• SOUND 
Allolr ool4orloll .140nw IUS 3/11S.OO 11024 SPECIALS 
:22/44 11• OJIIII.15S" IUS 3/$5.00 

Ml&-�ua. 
Retail.. •. t-------..:::...:;:.:.l;i::..�.�.-�: .. ;,.� .. • ... , .. �4 .. ·'•;.;'• .. ·: ... •.;;•�;.;�;.;�;:;:·5.:;.'_:m Jm� 

� Shugart Associates 
11195 

K EY B OARD KEYTRONIC 

ASCII ENCODED ASCII & ASC!l 
Certified Digital 

CASSETTES •. D.ISllillS 
8 1nchSoltUBM\ 
81nch 32sector 
Mini Soft sec. 
Mlnl 10 sector 
Mini 16 sector 

Won•t drop 1 B I T !  •sso 

II 
. . - CALIFORNIA 

INDUSTRIAL · Is •n � Authbrlzed 
Duler of · 

Scotch Bund 
D1h 

D R Y 

• AS you may be aware, publishers 
requ ire advertisers to submit their 
ad copy 60 to 90 days prior to "press" : ::e. . 
date. That much lead time in a volatile market 
such a

.
s memory circuits, makes it extremely d. 

to proJect future cost and availability. 
To obtain the best pricing on memory we have made 
volume commitments to our suppliers, which in turn 
affords us the opportunity to sell these circuits at the 
most competitive prices. Please contact us if you 
if you have a demand for volume state of the art mem
ory products. 

S TAT I C'  
21L02 450nS. 
2 1 L02 250nS. 
2 1 14 1Kic4 450 
2 1 1 4  1Kic4 300 
4044 4Kic1 450 
4044 4Kic1 250 
4045 1Kic4 450 
4045 1Kx4 250 
5257 low pow. 

1 - 3 1  
1 . 1 9  
1 .  4 9  
5.  9 5  
8. 95 
5.  9 5  
9. 95 
8. 95 
9. 95 
5. 95 

32-99 100-5C -999 
. 99 . 9 5  . 90 

1. 39 1. 25 
5.'50 5.  25 
8. 50 8. 00 
5.  50 5. 25 
9. 50 9. 00 
8. 50 8. 00 
9. 50 9. 00 
5 .  50 5.  00 

• 
4. 75 

• 

* 
4.  80 

lK+ 
. 85 
* 

4. 50 
• 
• 
* 
* 

4.  60 

SPEC IAL CIRCUITS 
24. 95 

9. 95 
22.  50 

• 
49. 9 5  

AY5 - 1 0 1 3A UART 4. 9 5  
Floppy Disc Controllers 

WD I 7 7 1  single D. 39; 95 
WD 1781 Double D 65.  00 
WD 1791 D/ D 3740 * 

E P R O M S  1 - 1 5  16-63 64+ 

2K 4.  95 4.  50 4.  00 
9 .  95 9 .  50 9. 00 

39. 95 35.  00 -· 
24. 88 20. 00 • 

* 

complement. SASOO·R Floppy Disk Drive 
The most cost effective way to store data proc
essing information, when random recall is a 
prime factor. fhe SABOO ls fully compatlble 
with the IBM 3740 format. Write protect cir
cuitry, low maintenance & Shugart quality. 

� . : . :-•---;"' -- : ........,.-.;: .... . ' 
.
"' �' . : 

Ten key data pad 
Cursor controls 
Six user 

I • • - ' �, - ;:-:. o : � ' ' * Alpha L ock 
*Auto repeat 
*Single 5 volt. 
*Glass reed. 

� - ' - :.. . .  '' . . _- � = � !  :.; ' 

f:· · 
: 1n1 • 1 -.-...:� - NEW 

These used data terminals were originally designed for chain store inventory con-

trol and ord.er entry systems. The operator enters the inventory control number. 

merchandise on hand and the unit price. After all pertinent data has been entered into 

the recorder. the main warehouse is telephoned, the handset is placed in the acoustic 

coupler and all the recorded information ls transmitted back to the master computer. 

With a little imagination and one of these portable entry systems. you should be able 

to exchange programs and computer information with associates across the country. 

AU units were removed from service in working condition. Original cost $2,500. 
Each system comes complete with: 

•Portable Cassette Drive Unit 
•Removable Entry Keyboard 

with LED_ Display 

•Five Gould 1 1011 NiCads 
•Acoustical Coupler 
•Battery �harger 

MINIATURE-SWITCHES ' 

t 
your choice 

10 50 100 lk $.98 S.88 .81 .73 .&6 
SPDT Miniature To&eles 
7101CU ON·NO"t·ON 
7107 jbt ON·Offlmnt.ON) 
7101 CK ON·(momont. ON) 
Rocker JBT -- DPDT 
Rohry 3P-4·Pos. 
Rotary 3P- &·Pot. 

It's not offen that CaHfornia D igital ven
tures into the distribution of consumer pro- wire wra, low profile 

. ducts, but we have resently come accross 
a product that appears so unique that we just had to add it 

{o our product llne. This is the System X-10 manufactu red 
by the BSR turntable company. T his space age system will re

motely control any light or appliance ln your home or office. C ommand sig
nals are transmitted from the command console over your existing wiring. 
From your bed or easy chair you can control up to 16 different electrical de
vices lnslde and outside you r home. U se the System X-10 to cmtrol your 
stereo, television or any light fixture on the premises. 

The basic sampler package comes complete with con1mand coosole, attery 
operated ultrasmic controller, one each of the appliance module, lamp mod
ule and wall switch. The basic package Is priced at only $99.50 Additional 
modules are for $1�. 95 each. 

pi ••• 25 50 ••. 25 50 

14 37< 36 35 
15 31 37 36 

-24 99 93 as 

17< 16 15 
18 17 16 
19 18 17 
36 35 34 

40 10 155 139 63 60 58 

KYNAR;m 



JADE'S NEW MAINFRAME 

THE PIGGY IS H ERE! 

�·. 
This sleak new mainframe is beautiful ly  designed 
around JADE'S six slot ISO-BUS motherboard and 
an 16 amp power supply with provisions for up to 3 
mini-floppy drives. This is a practical, state-of-the
art design whose looks just can't be beat! 
ENS-106320 . . . . . .  .' . . . . .  $475.00 

TRS-80 
MINI-DISK 
SYSTEM 

The V80 out-performs standard Radio Shack 
drives!--23% more storage capacity, 6 times faster 
access time. more reliable, and much less 
expensive. Includes disk drive, power supply, 
regulator board, and case. MSM-358000 $395.00 
Interface cable for V60 WCA-3421 . . . . . . .  $24.95 

JADE'S NEW INTELLIGENT CONTIROILLE�R 

THE DOU BLE-D 
Read/write in single or double denalty. 
6" or 51/," drives. 
CP/M compatible in either single or double density. 
On-bcillrd Z-80 CPU allows universal compatibi l ity. 
Programmed data transfer. No DMA. 
Controls up to 6 drives. 
Software selectable density. 
Our new controller utilizes the IBM standard formats for 
proven reliability. Data recovery is enhanced through the use 
of a phase-locked-loop data separation circuit and write 
precompensation. Single cind double density disk drives can 
be mixed i n  the same system. 
KIT . . . . . . . . . .  . . 
ASSEMBLED & TESTED . . . . . . . . • . . .  
BARE BOARb wllh MANUAL . . .  
MANUAL 

. .  $285.00 
. . . . . .  $349.00 

. $55.00 

. $10.00 

SO SYSTEMS 
VERSA-FLOPPY 

KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 59.95 
ASSEMBLED & TESTED . . . . . . . . . . . . . . .  $239.00 

TARBELL 
FLOPPY DISK INTERFACE 

JADE KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 90.00 
ASSEMBLED & TESTED . . . . . . . . . . . . . .  . 

FLOPPY DISK SPECIAL 
TWO SIEMENS 6 "  DISK DRIVES 

JADE DOUBLE-D CONTROLLER KIT 
POWER SUPPLY FOR DRIVES 

DISKETTE SPECIAL CP/M OPERATING SYSTEM W/BASIC-E 
BOX OF 10 DOUBLE DENSITY DISKS 5.25" SOFT. 10, OR 1 6  SECTOR 

I NTERFACE CABL ES---A $1 594.95 VALUE. 
1 0  for $29.95 JADE SPECIAL $1225.00 

8" SOFT SECTOR IBM COMPATI B L E  

1 0  for $34.95 FLOPPY DISK DR 
----------------� NEW BASF MINI-FLOPPY . . . . . . . . . . . . . .  $319.95 

S-1 00 CONNECTOR SALE Shugart SA400 compatible but  only two-thirds the 
size! 40 track, double density 5'!." drive. Very low 
power consumption! 

1 00 PIN I MSAI TYPE SOLDER-TAIL CONNECTOR 

6 for $17.50 , 1 2  for $29.95 

RS-232 SET SPECIAL $6.50 
DB-25S, DB-25P, DB-25 COVER 

DB·25S (FEMALE) . . . . . . . . . . . . . . . . . . . . . . .  $3.65 
DB-25P ( MALE) . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.15 
DB-25C ( COVER) . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

: } 4 (;: ,. e '] lr 
,, ........ 

TEXTOOL J ZIP• DIP II SO��:�.��� 
� r ::1 -

18 PIN ZIP" DIP I I  $5.50 
24 PIN ZIP" DIP II . . . $7-50 
40 PIN ZIP" DIP I I  . .  $10.25 
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MPI B51 5'/'' DRIVE . . . . . . . . . . . . . . . . . . .  $295.00 
Single or double density, up to 40 trac ks, track-to
track access time of 5ms , Sh ugart SA400 
compatible. 

MPI B52 5'/'' DRIVE . . . . . . . . . . . . . . . . . . .  $450.00 
Doub le-sided version of MPI  B51 . 
SHUGART SA400 511." DRIVE . . . . . . . . . .  $325.00 
Single density, 35 track. 
SIEMENS FDD100-8 8" DRIVE . . . . . . . . .  $495.00 
C e r t f i ed d o u b l e  d e n s i t y  S h u g a r t  6 0 1  A 
replacement.Runs much cooler and q u ieter. 

SIEMENS FDD200-8 8" DRIVE . . . . . . . . .  $575.00 
Double-sided. double density version of FDD1 00-6. 

SHUGART 801R 8" DRIVE . . . . . . . . . . . . .  $575.00 
H a rd or soft sectore d ,  400K byte d r i v e .  

PERSCI 277 DOUBLE 8 "  DRIVE . . . . . .  $1 595.00 
Limited quantity wilh sl im line case & power supply. 

POWER SUPPLIES 
For a single 51f.4' disk drive. 

PSD-249A 

For a s1ngle 8" disk drive 
PSD·205A 
For two 8" disk drives. 
PSD-206A 

$52.00 

. . . . . . . . . . . . . .  $89.95 

. . . . . .  $125.00 

. . . . . . .  $59.95 

Digital Reaearch has done it again! This new release of their 
industry standard disk operating system is bound to be an 
even bigger hit than the original version. All of the 
fundamental fi le-size restrictions of release 1 have been 
eliminated, while maintaining full compatibility with the 
earlier versions. This new release can be field-configured by 
the user for a single mini-disk up through a multiple drive 
hard·disk system with 128 megabyte capacity. Field 
configuration can be accompl ished easily through use of the 
Macro Library (DISKDEF) provided with CP/M 2.0. 
A powerful operating system for only . . .  $1 50.00 

For the Graphic• Option with 2K Buller add $ 1 99.00 

JADE J PR I NTER 
HARD COPY ...... EASY PRICE/ 

JADE is proud to announce the low-cost solution to your 
hard copy needs. The JADE JPSO-T printer is a high quality 
80 column dot matrix printer with an adjustable width tractor 
feed mechanism. We are certain that you can not get a better 
printer i n  this price range! 
FAST-150 ·cps prlnt opeed, 80 columns per line. 
VERSATILE-odjuotoble troctor feed 2" to 1 0". 
Upper ond lower c11e 96 charocter ASCII set. 
5 X 7 dot motrlx with soltworo seloctoble choroctor wldtho. 
Cerltronlcs-type porollol lntorloco. 
lnterlac•fcablea •vall•ble tor moat popular microcomputer•. 

PRM-27081 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $749.95 

CENTR ONICS 730 P R I NTER 
THE ANY-PAPER PRINTER 

This printer can use roll paper. fanfold paper. or single 
sheets because it is equipped with both friction feed and pin 
feed mechanisms. 
RS232 or parallel lntarlaco. 
96 ASCII character set, upper and lower cose. { 
80 chorocters per Uno, 7 X 7 dot motrlx. 
50 cpo prlnl opeed. 
Weighs leu I han 10 poundo! 
PRM-1 5730 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $950.00 

EXJ DY SORCERER 

FR E E  1 2  INCH B & W MONITOR 
WITH EVERY 16K SORCERER 

Flexibility is the key. The Sorcerer Computer gives you t h e  
lle.:ibility ol using ready-to-run . pre-packaged programs or domg 
your won thing and personalizing the programs for yourself. Whic 
ever you choose. The Sorcerer is the personal computer that 

speaks your language. 
The Sorcerer also provides lull graphics capabilities. Each 

character formed by an 8 x 8 dot celt. can be program med as a 

graphic symbol set. High resolution (512 .: 240 addressable 
points) g•ves a total of 122.880 locations for super an•mat'ion and 
extremely light plotting curves. The alphanumeric set gives64 .: 30 
characters on the v•deo screen. 

With 18K of memory . . .  

LEEDEX MONITOR 
• 12" Black and White 
e 12 MHZ Bandwi dth 
• Case 

JADE DISK CABLES 
MINI-DISK CABLE ,KIT--Connects two 5 '/"' mi ni

floppies to your disk controller board and power 
supply. I ncl udes 5' signal cable with three 34 pin 
edge con nectors, plus power supply connectors 
and cables. WCA-3431 K . . . . . . . . . . . . . . . .  $34.95 

8" DISK CABLE KIT--Connects two 8" disk drives to 
edge type controller card such as the Veraalloppy 
and Double D. I ncludes 5' signal cable with three 50 
pin edge connectors. plus power supply cables and 
connectors. WCA-5031 K  . . . . . . . . . . . . . . . .  $38.45 
8" DISK CABLE KIT --Same as WCA-5031 K except 
controller end of sig nal cable has a pin type 

as the Tarbell c o n t ro l l e r .  
. . . . . . . . . . . . . . . . .  $38.95 

Circle 1 95 on i n q u i ry card. 



Hig h  quality 1 3  i nch color 
Up to 72K total memory capacity. 
16-color graphics capability - easy .to access high 
graphics have special features that let you define your own 
characters. charts. graphs. etc. 
Music and sound effects - bui ld three-note chords and adjust 
frequency, duration and volume quickly and simply. Five full 
octaves. Built-in equation calculator-Unique convenience 
feature helps you find quick solutions to everyday math 
problems. as well as complex scientific calculations . 
Programs are sealed securely in SOU 8 STATE SOFTWARE. 
COMMAND MODULES . These R O M  pack acctually add 
memory to the T t -99/4 so that the console's memory can be 
util ized for user input. SY0-8994A . . . . . . . .  $1 150.00 

SD SYSTEMS 

Z-80 STARTER KIT 
Based on the powerful Z-80 CPU. this k1t is an ideal introduction 

to microprocessors. Jl has an on-board keyboard and display. plus 
casselle tape Interface. and expansion provis•ons tor two S-100 
connectors. This ··oo-it-a i i-Board " will also program the 27 1 6  2K 
Kit . . . . . . . . . . . . . . . . . . . . . . . .  $249.95 

Auembled and tooted . .  $439.00 

SO SYSTEMS 

SBC-100 
An S 100 single board computer. Z 80 CPU with 1024 bytes of 
RAM 8-32K bytes of PROM Serial 1/0 port. 

$239.95 Kit 
Auembled . ' . . . . . . . . . . . . . . . . . . .  $369.95 

Solid State Muolc 

1/0 4 
2 Serial and 2 Parallel 1 /0. 
Ports S 100 with ful l  hand shakin g. 
JADE Kit 

Auembted . 

Sere Board 

Kit 

PARALLEL/SEA IAL 
INTERFACE 

S-100 compatible. 2 serial 1/0 
ports. 1 parallel 1 /0 , 

Auembfed I Tooted 

Bare WI Manual 

PROTO BOARD 

$149.95 

. $199.95 
$29.95 

$1 24.95 

$179.95 

$30.00 

Includes gold plated fingers. S-100 SIZe. holds 72-16 pin dips.  
accomodates al l  8 thru 40 pin dip packages. Reg. 1 9.95 

TSXA-1408 $1 6.95 

SYM-1 
6502- Based single board computer wit� keyboard/display. 
KIM 1 hardware compatible. complete documentation . 
SYM-1 CPK-5002A . . . . . .  $245.00 

SYM-1 CASE, ENX-000005 $39.95 

JADE'S NEW MOTHERBOARDS 

· TH E ISO-BUS 
The only motherboard availible today that is 
designed to I E E E  S-100 Bus Standards--a un ique 
network theory of design in  which each signal  l ine is 
surrounded by current m irrored ground l i nes. 
s ign i f icant ly  red u c i n g  RF rad i at ion v i rt u a l l y  
e l i m i n a t i n g c rossta l k . N o  n e e d  f o r  a c t i v e  
termination. The perfect foundation f o r  a 4 M H z  
system . 

6-SLOT 
BARE BOARD . . . . . . . .  . . . . . . . . . . . . . 

KIT . . . . . . . . · · · · · · · · ·  · · ·  · 

ASSEMBLED & TESTED 
12-SL OT 

BARE BOARD 
KIT . . . . . . . . . . . . . . . . . . . . . . .  . 
ASSEMBLED & TESTED 

18-SLOT 

Circle 1 95 on inqu iry card. 

JADE 
EXPANSI O N  KITS 

FOR 

TRS-80 APPL E EXID Y 
Everything you need to add 16K of memory to your 
computer. Your kit comes neatly packaged with 
easy to follo.w Instructions. In just minutes your 
computer is ready to tackle more advanced 
software. $82.00 

THE B I G  Z 
THE NEW Z-80 CPU BOARD FROM JADE 
Features include e S-100 Compatible available i n  2MHz or 
4MHz versions. eOn-board 2708. 271 6. or 2532 EPROM can 
be addressed on any 1 K.  2 K  or 4K boundary with power-on 
jump to EPROM . • On-board EPROM may be used i n  
SHADOW mode. al lowing ful l  64K R A M  t o  b e  used. • 
Automatic MWRITE generation in front panel is  not used. 
eOn-board US ART for synchronous or asynchronous R232 
operation (on-board baud rate generator) . eReverse 
channel capability on USART allows use with buffered 
peri pherals or devices with not-ready signal .  

2MHz Kit: CPU-30200K. 21bo . $149.95 

Anembled and Teoted CPU 30200A 2fbo. $ 1 99.95 

4MHz Kit: CPU-3020 1 K. 2 lbo. $1 59.95 

Auembled and Tooted CPU-30201A. 2tbo . . . . . . . .  $209.95 

MICROPROCESSORS 6800 PRODUCT 
F8 . . .  $18.85 6821P . $5.25 
zao (2MHz) . $10.&5 6828P . . S 12.00 
Z80A (4MHzl $14.95 6834P $16.95 
CDP1802CD $24.95 6850P $4.80 
6502 . . .  $ 1 1 .95 6852P $7.50 
6800 . . . $12.50 6860P $9.25 
6802 . . . . . .  $20.00 6B62P . .  51 2.00 
8008-1 . . . . .  $15.95 6875L . $7.30 
8035 . . . .  $24.00 6880P . $2.50 
8035-8 . $24.00 CHARACTER GENERATORS 

'8080-A . $10.00 2513 Upper $7.95 
8085 . . . . . .  $23.00 2513 Lower $6.75 
TMS9900TL . . . $49.95 2513 Upper (5 volll 9.75 

2513 Lower (5 volt) $1 3.00 
8080A SUPPORT DEVICES MCM6571 up ocon $13.00 

8212 . SS.OO MCM6571A down scan$10.95 
8214 $4.65 PROMS 
8216 $2.95 1 702A $5.00 
8224 (2MHz) $4.30 2708 . $12.95 
8226 I. $2.75 2716 , $49.00 
8228 $6.40 2716 (5v) . . .  $49.00 
8238 . $6.40 2758 (5v) . $30.00 
8243 . $8.00 DYNAMIC RAMS 
8251 $7.50 41 16/416D (200no) . .  $12.95 
8253 . $20.00 2104/4096 . . .  $4.75 
8255 $6.40 21078-4 $3.95 
8257 . . . . $19.95 TMS4027/4096 $4.75 
8259 . . $19.95 STATIC RAMS 
6275 $69.95 21 L02 ·(450nol . $1 .50 
8279 . . . . . . $17.70 21 L02 (250no) $1 .75 

USRT 2101-1 $2.95 
S2350 . . .  

.
. . . .  $10.95 2 1 1 1 -1 $3.25 

UARTS 21 1 2-1 $2.95 
AY5-1013A . $5.25 2114L (450nol . . .  $8.00 
AY5-1014A . .  i . $8.25 21 14L (300nol $9.00 
TR1602B $5.25 TM$4044 (450nol . . $8.00 
TMS601 1 $5.95 TMS4044 (300nol . $9.95 
IM6403 . , $9.00 410D (200nol $9.95 
BAUD RATE GENERATORS 4200A (200nol . $9.95 

�4�;�46�otol . . 5��:� I · ::��� l����:l . ;: � 
JADE maintain• an Inventory of over 4000 line Items, tor price 

and delivery on Items nol lltled (Including hard to find 74LS 
devices!) ple .. e give us a call . 

A K I M-1 COMPAT I B L E  
M A C H I N E  W I T H  O N 
BOARD P R I NTER A N D  A 
R EAL KEYBOARD' 
AI M-65 w/ 1 K of RAM $375. 00 
A I M-65 w/4 K  of RAM $450.00 
BK BASIC i n  ROM $ 1 00.00 
4 K  Assembler/Editor $80.00 , 
Power Supply $59.95 
Case of AI M-65 $49.95 

SO SYSTEMS 

EXPAN DO RAM 
Expandable to 32K or 64K 

EXPAND0-32K KITS 

Uses 4 1 1 5  ( B K  X 1 .250nsl Dynamic RAMs. Can be expanded 
in B K  increments up to 32K 

8K $1 59.95 24K $249.95 
16K $199.95 32K $299.95 

EXPAND0-64K KITS 

Uses 4 1 1 6  ( 1 6K X 1 .  200nsl Dynamic RAMs. Can 
expanded up to 64K in 1 6 K  increments. 

16K $ 249.95 
32K 

48K $469.95 
64K $569.95 

STATIC RAM BOAR DS 
BK 2MHz KIT . . . . . . . . . . . . . . .  . 
8K 2M Hz ASSEMBLED & TESTED 
8K 4MHz KIT . . . . . . . . .  . 
8K 4MHz ASSEMBLED & TESTED 
8K BARE BOARD & MANUAL 
16K 2M Hz KIT . . . . . . . . . .  . 
16K 2MHz ASSEMBLED & TESTED 
16K 4MHz KIT . .  
16K 4MHz ASSEMBLED & TESTED 
16K BARE BOARD & MANUAL . 
32K 2M Hz KIT . . .  
32K 2MHz ASSEMBLED & TESTED 
32K 4MHz KIT . . . . . . . . . .  . 
32K 4MHz ASSEMBLED & TESTED 

JADE VB-1" 8 

. .  ' ' '  $1 25.95 
$1 75.00 

' $149.95 
$180.00 

. .  $25.00 
$250.00 
$325.00 
$285.00 
$350.00 

$35.00 
$539.95 
$650.00 
$619.95 
$675.00 

This 64 by 16 memory-mapped video board is ideal 
for use with word processing software such as the 
Electric Pen c i l .  
KIT 
ASSEMBLED ANO TESTED 
BARE BOARD/MANUAL . 

GRAPHICS 

FLASHWRITER I I  
The u l t i mate memory-mapped BO character by 24 
line video board . the Vector G raphics FW I I  has 
many adva nced features: On board para l l e l  
keyboard port. Power-on jump c i rcuit .  B X 1 0  dot 
character matrix .  and the optional a b i l ity to program 
your own characters and/or graphics symbols. this 
is THE perfect board for text editing systems . 
ASSEMBLED AND TESTED $320.00 

NOVATION CAT . �� 
�, . �� 

ACOUSTIC MOOE�1r 
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Venus 2001 :;�e;::�
e
:�:;�:�e 

Unit with 4K Memory 

V-Ideo Board :;�o����e���=� 
on 

and tested $339.95 

OPTIONA L: • S ockets $ 1 0.00 $199 • 2K Memory $30.00 k•t 95 
• 4K Memory $60.00 I 
• Video Driver Eprom $20.00 

• S-100 plug-in • Parallel keyboard port 
On board 4K Screen Memory ( O ptional) .  On board Eprom 
( O pt ional )  for V i d e o  D rive r o r  Text E d itor Software. 

Up and down scrolling through video 
memory Reverse Video,  B l inking Characters. 

Display : 1 28 ASC 1 1  Characters 64 X 32 or 32 X 
1 6  Screen format (J u m per Selectable) .  7 by 1 1  Dot 
Matrix Characters. 

American or European TV Compatible 
( CRT Controls Programable ) Dealer Inquiries In vited 

32..: K Static R A M  $499. KIT -
• S-100 Pl ug- I n  • K i t  i nc l u des P.C. board, al l parts 
and assembly manual • Uses 21 1 4L, 450 nS. 

I .  C. sockets - $20.00 
P.C. BOAR D  BY S-1 00 CO. 

16-K Static R A M  s249. KIT 
• S-1 00 Pl ug- I n  K i t  i n c l udes P.C. board, al l parts and 
assembly manual. Uses 21 1 4 L  450 nS. 

Sockets - $1 0.00 
Add $40.00 for 300 nS (4M Hz) RAMS 

P.C. BOARD BY WAM EGO 

Z - 8 0  C P U  $ 1 2 5. K I T  
• S-1 00 P lug- In  Kit  i n c l udes P.C. boards, al l  parts 
and assem bly manual . 
FEATURES:

. 
2 M Hz operat ion • S-1 00 p l ug-in 

• Power-on J U m p  • O n  board provision for 2708 
(opt ional at $12.95). 

P.C. BOARD BY ITHACA AUDIO 

Assembled and Tested $ 95.95 

• Single + 5V S u pply • Fu l l  ASC I I  Set ( U p per and Lowe r 

Case) • Paral lel  O utput • Positive and Negetave Strobe • 

2 Key Rol lover • 3 User Definable Keys • P . C .  Board 
Size : 1 7 -3/ 1 6" X 5" • Control Characters M olded on Key 
Caps • O ptional P rovision For Serial  O utput 
OPTIONA L: Metal Enclosure $27 .50 • Edge Con . $2.00 • 

Sockets $4.00 • U pper Case Lock Switch $2 .50 • Shift 
Reg ister ( For Serial O utput) $2.00 

Dealer Inquiries In vited 

Apple II 1/0 Board Kit 
Pl ugs into S lot of Mother Board 

• 1 8 Bit Paral lel  O utput Port ( Expands to 3 Ports) • 1 I n put 

Port • 1 5mA O utput C u rrent S i n k  or  Source • Can be 

used for peripheral equi pment such as p ri nters , f loppy 

d iscs , cassettes, paper tapes , etc . • 1 free software listing 

for SWTP PR40 or I B M  selectric.  
PRICE: 1 I n put and 1 O utput Port $49.00 

1 I n put and 3 O utput Ports $64.00 
Dealer Inquiries In vited 

new ! A DREAM COME TRUE ! 
l ntroducing :30 MHZ 
DUAL TRACE 
PORTABLE 
SCOPE

$ for an 55S 
amazing 

• -----�Q.:�.:_:·. 
• Dual trace 2-chan nel ;  separate, 
chopped or alternate modes. • 30 megahertz 
bandwidth.  • External and i nternal tr igger. 
• Time base · 0.05 , M icroseconds to 0.2 SEC/d iv 
21 settings • Battery or l i n e  operat ion.  
• Line synchronization mode. 
• Power consumption less than 50W. • Vertical gai n -
0.1 to 50 volts/div- 1 2  setti ngs. • Size: 2.9" H 6.4" 
W 8.5" D. • Weighs only  3.5 l bs.  with  batteries. 
• Com plete with  i nput cable and rechargeable 
batteries and charger u n it .  

OPTIONA L: Leather case $45.00 • 1 0: 1  probe $27.00 
(2 for $49.00) 

M S ·21 5 15 MHZ Dual Trace Portable Scope $J99. 

MS-15 15 MHZ Single Trace Scope· $299. 

S H I PPING $3.50 I California residents add 6% sales tax 

ELECTRONICS WAREHOUSE Inc. 
1 5820 Hawthorne Boulevard �-- \ I Lawndale, CA 90260 · ·· VIS4" 

(21 3) 370-5551 
-



FOR SALE: Phil l ips Model P M 3240 Dual-trace, dual 
t ime base, 50 MHz oscilloscope. Wil l  consider trade for 
TRS-80, L II, 16 K. George Cobley, R R 1 POB 95, Central 
City lA 52214, (319) 842-2653. 

FOR SALE: Color monitor, Conrac 19 inch RGB studio 
monitor. All solid state, low mileage picture tube. $1 200 
or trade for plotter. J i m  McCord, 330 Vereda Leyenda, 
Goleta CA 93017, (805) 968-668 1 .  

FOR SALE: 2 6  reels o f  1 Inch paper tape for ASR33 com
puter terminal .  $ 1 5  p l u s  sh ipping .  E n g i neering 
Dynamics International, 8420 Delmar Blvd,  St Louis M O  
63124, (314) 991-1800. 

FOR SALE: TRS-80 printer interface. An RS-232 printer 
interface which works off of cassette port number 2 .  
May be used with or without the expansion interface. 
1 1 0  thru 9600 bps and other options. Excellent software 
support. Tape version $39.95. Disk version only $49.95. 
Gerald Barker, E101 Cedar Oaks Apts, Sti l lwater OK 
74074. 

FOR SALE: 20 S-100 connectors, 3 level gold wire wrap
ped, some are wrapped, l ittle tab on Power and Ground. 
Fine in JMSA\ backplane. $30 for 20, or $17 for half. Mark 
LaCasse, Tang Haii 5F MIT, Cambridge MA 02139, (61 7) 
494-8888 before 1 AM. 

FOR SALE: Used Apple I I  microcomputer. 32 K program
mable memory, 2 disk drive with controller, Applesoft 
BASIC read only memory card 1 0  K, Centronix 779 
printer, tractor feed with interface, programmers aid 
read only memory, box of ten d iskettes, cassette tape 
drive with I nterface and ten tapes. Full floating point 
BASIC. Less than one year old. Fully warranted and 
ready to go. $3800, save $500. Robert Girardot, 858 
Westbourne -6, Los Angeles CA 90069, (213) 675-5393. 

I 
FOR SALE: Eight u410D 250 ns memory ch ips at $7.50 
each (or will swap with 4200A); SA400 min ifloppy drive 
with connector and power supply, $300. C Tlnaztepe, 
4301 Spruce St, Philadelphia PA 1 9 1 04, (215) 243-8530. 

I 
FOR SALE: I have 16 K static memory S-100 bus from 
Digital Research Corp, uses Intel 2 1 1 4, 450 ns, featuring 
on board bank select circu itry (Cromemco standard), 
voltage regulation, selectable wait states, fully buffered, 
Phantom Is jumpered to pin 67, with low profile sockets, 
professionally assembled but not tested because I need 
250 ns programmable memory. Price only US $300. Peter 
Lim, 831 1 Rideau Dr, Richmond BC, CANADA C? A 4P3. 

FOR SALE: ECT 20 slot rack mount card cage with 
mother board and connectors. Rugged unit: $50. ECT 30 

� A power supply (plus 16 V, minus 16 V, plus 8 V, well 
regulated) $1 00. This is designed to mount on the back 
of the above card cage or may be boxed. ECT 8080 pro
cessor board with addressable star.t ing circuit, $100. 
Radio Shack (Archer) ASCII keyboard kit (needs a few 74 
XX ch ips) $20. Factory rebuilt (zero time) Teletype Model 
33 printer mechanism, $140. Amplifier kit to make the 
TTY-33 into a stand alone pri nter, $20. Please enclose 
SASE with orders or enquiries. I will send COD on re
quest. Check or money order to David Cook, POB 1 37, 
Boone NC 28607, (704) 264-3868. 

FOR SALE: 1 50 ns 16 K programmable memory, never 
out of tube. Limited quantities, eight for $96. Evan 
Matre, 2800 S E  1 85th -26, Aloha O R  97005. 

FOR SALE: IMSAI 4 K static, $70. MITS 4 K dynamic, $40. 
Seals 8 K static, $140. SSM read only memory with MITS 
DBL and MBL, $100. MITS disk drive with BASIC and 
FORTRAN, $975. MITS-Okidata 1 1 0  printer with con
troller, $975. All  boards fully socketed and factory 
checked out. Make offer. Also FOR TRADE: Microsoft 
8080 FORTRAN MITS disk version for 8080 COBOL or 
MITS timesharing BASIC. K R Roberts, 10560 Main St 
Suite 515, Fairfax VA 22030, (703) 378-7266, 591 -6008. 

TOP DOLLAR PAID for your DEC PDP 11 V03 computer 
system and/or components. VT55 graphics scope. 
RXV 1 1  floppy disk. Benjamin May, POB 1432, Lakeside 
AZ 85929. 

JUPITER 2 USERS: Jupiter 2 user would enjoy cor
respondence with others In order to swap software and 
discuss problems, fixes, etc. Also persons interested in  
commodity trading programs. M J Krelnik, -28, 424 N 
Atlantic Av, Monterey Pk CA 91 754. 

FOR SALE: Heath HB with 8 K memory, H9 video ter
m i nal, two HB-5 cassettes, BASIC and other tapes. $900 
or best oiler. Bob Stevenson, 414 E 78th St, New York NY 
1002 1 .  

FOR SALE: TDL Xitan Alpha I I  system. Merlin video 
board interfaced to keyboard, recorder for loading and 
storing programs. Soft.,.are-Macro Assembler, Text 
Editor/Processor, 8 K - 12  K BASIC. Assembled and run
n ing. Additional hardware includes two iCOM floppy 
disks, controller board and software, digital cassette, 
printer and power source. Cromemco kit, an_a log-d igltal 
110 board, joysticks and software on paper tape. D 
Memoli, AHRC, 230 Hanse Av, Freeport NY 1 1520, (516) 
546-7700. 

FOR SALE: Eraseable read only memories, type 5204, 
512  by 8 bits, 750 ns access, five minutes/4096 bits pro· 
gram time. Unused; write for specifications. Asking 
about $40 for al l  twelve, or about half of commercial 
prices. Also have 1 8  S-100 card edge connectors, wire 
wrap, asking $2.50 each or $36 for the lot. Stephen Hain,  
40 Wilshire Dr,  Sharon MA 02067, evenings (617) 
784-3374. 

FOR SALE: Tektronix oscil loscope Model 551 ,  dual 
beam, 27 MHz complete with B plug-Ins and dolly stand. 
$500. Tektronix oscilloscope Model 541 , 33 MHz with L 
plug-in. $450. Teletype Model ASR33 complete with 
stand. $500. Kennedy 7 track tape drive, Model 3112 ,  800 
bpi. $ 1 00. Stephan Smolar, 4977 Victoria Av, Montreal 
Quebec, CANADA H3W 2N2, (514) 483-1983. 

FOR SALE: Digital Group standard floppy Interface card. 
Supports one to four devices; NEG PD372 controller chip 
and documentation included. Expertly assembled and 
operating. $250 value for $160. Sel ler pays shipping in 
continental US. First bank draft or money order takes. T 
L Summers, 539 Tennessee, Lawrence KS 66044. 

FOR SALE: User's manual with source/assembly l istings 
for KONVERSE, interpreter and compiler for 6800 
systems with M I KBUG or SWTBUG. Derived from 
FORTH; similar to IPS, described January 1 979 BYTE. 
2V, K machine code - rest in KONVERSE. 4 + K total. 
Source file editor, interface PerCom MINIDOS + includ· 
ed, i n  1 .7  K. 50 pages. $ 10. Russell  R Yost, 1 825 E Palo 
Verde Dr, Phoenix AZ 85016. 

· 

FOR SALE: Altair 8800 system with up graded power 
supply. 18 slot mainframe, factory MITS boards: 28 K 
memory; read only memory card; 2SIO with ports for 
video display and RS-232 printer; two disk drives and ex
tra controller; Vector Interrupt/Real Time Clock ( in  kit 
form); SOROC video display; Teletype Model 43 with 
RS-232; 4.1 disk Extended BASIC and DOS. All  manuals. 
Prefer to sell as complete system, but wil l  break up if 
necessary. Ed Wiseman, 346 2 1 st St, Santa Monica CA 
90402, Days (21 3) 644-5643, after 6 PM (213) 393-6393. 

FOR SALE: 37 Byte magazines from number 1, 9175 thru 
December 1978 except number 3 and number 9. $55 in· 
eludes postage insured. Victor Chinn, 1618 Mllvia St, 
Berkeley CA 94709. 

FOR SALE: ELF I I ,  giant board plus power supply, 
modu lator, user's manual, programming short course, 
extras, $180. Jeff Malakoff, POB 6000, New York NY 
10017, (212) 375-6724. 

Unclassified Policy 
Readers who are soliciting or giving ad

vice, or who have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. :r o be considered for publi
cation, an advertisement mus.t be clearly 
noncommercial, typed double spactd on 
plain white paper, contain 75 words or less, 
and include complete name and address 
information.  

These notices are free ef charge and will 
be printed one time only on a space 
available basis. Notices can be accepted 
from individuals pr bona fide computer 
users clubs on'ly. · We can engage in no 
correspondence on these and your confir
mation of placement is appearance in an 
iss1-1e of BYTE. 

Please note that it may take three or four 
months for a11 ad to appear in the 
magazine. 

FOR SALE: Polymorphic 88 with 32 K programmable 
memory, 12 inch monitor, ASCII keyboard, RS-232 port, 
cassette port, 2400 bps cassette, 16 by 64 video, BASIC 
(12 K), Assembler. Lots of application software. Fully 
documented system. $1 500. Andy Haber, 20 Herbert, 
Candiac Quebec, CANADA J5R 3R9, (514) 632-5485. 

FOR SALE: Dynabyte 16 K dynamic programmable 
memory module. Compatible 8080/S-100 bus structure. 
New, u nused, tested. Transparent refresh. Two 
available. Cost $399, sacrifice for $245 or 1 25 pounds 
sterling, each. B (" Herman, 4 Derek Av, Wembley 
Middlesex, ENGLAND. Can view in US If necessary. 

FOR SALE OR TRADE FOR HJ-Fl EQUIPM ENT: RCA 
Cos mac Super ELF with expanded 8 K of programm able 
memory with lots of extras like high and low address 
readouts, video modulator, Ni-Cad battery memory saver 
and a card cage with space for ten more memory/in· 
put/output cards. This plus complete manuals and many . 
programs for only $150 or best offer. Must sell. Call Dave 
at (3 1 9) 322-6211  or 324·3017. 

FOR SALE: A fully populated OSI Challenger I l l  system. 
Includes 32 K, dual 8 inch floppies, keyboard, video, 
cassette, graphics, mon itor, 16 serial 1/0 ( inpuUoutput) 
board, two 8 bit digital to analog converters, one analog 
to digital converter, with 8 channel mult iplexer, three 
parallel 1/0s, 1 M bytes memory management, software 
switchable address for all three micros, with connecting 
cables. Fully operational. Will sell for $4500. 'Five free 
disks of software with purchase includes BASIC, 
Assembler, Editor, Challenger I l l  operating system, WP· 
1A, OSJ Level 1 and much more. Patricia A Reynolds, 
(71 3) 674-8367. 

FOR SALE: OSI C2-4P with connected RS-232 port and 
switch selectable baud rates, works perfectly. Cost 
$598, wi l l  sell for $498. Pat Reynolds, (71 3) 674-8367. 

FOR SALE: FB evaluation kit (M K3850, 385 1 ,  1 024 bytes 
· MK4102 programmable memory); edge connector; RS· 
232C to 20 rnA interface, plus 5 Vlplus 1 2  V DC;· 2 A11 A 
power supply; Lambda LTS·EE-5-oV series pass power 
supply (5 V DC plus or minus 1 • ,  32 A). $100 or best offer 
plus shipping. Paul Snigier, 69 Phylis Rd, Raynham MA 
02767. 

FOR SAlE: OSI Challenger I l l  with dual floppy disks, 32 
K programmable memory, three processors (6?02, ZBO, 
6800), FDOS, BASIC, Assembler, Disassembler, word 
processing. Original cost $3700, sell for $3000. B i l l  Gale, 
439 S Orange Av, S Orange NJ 07079, (201) 762-8279. 

FOR SALE: Complete Honeywell 200 computer system. 
Includes two magnetic tape drives and controller, one 
650 l i ne per minute, 1 32 column printer and controller, 
one card reader and punch ( IBM 1402) and controller and 
64 rolls of printer ribbon. Manuals, cables and spare 
parts Incl uded, $2500. Also for sale, Frieden 2201 Flexo
writer with desk, $250. Steve Lang, 730 Bridge Apt 7, 
Davenport lA 52803, (31 9) 324·0242 after 6 PM. 
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To get furtl1er information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the ap-
propriate numbers for the advertisers you select from the list. Add a 15-cent stamp to the card, then drop it in the mail. Not only do you gain infor-
mation, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. 
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1 AB Computers 276 86 Digital Pathways 1 59 2 1 4  Micro Architect 233 3 1 8  Radio Shack 1 4 7  

10 Addmaster Corp 266 1 02 Digital Service and Design 263 224 M icrocomputer Technology Inc 14 3 1 4  Radio Shack Authorized 
8 Administrative Systems 32 95 Digital Research Corp. (CA) 217  220 M icroDaSys 1 73 Sates Center 247 
5 Adroit Electronics Inc.  266 1 00 DRC (TX) 279 221 MicroDaSys 199 324 RNB Enterprises 284 
4 Advanced Computer Products 260. 261 1 03 DTI 1 76 222 Microdata Base Systems 85 325 Rochester Data 241 

13 AJA 241 1 04 DTI 1 77 Micro Diversions 9 3 1 6  S-1 00 239 
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Apparat Inc 1 4  1 20 Electronic Control Technology 2 1 8  Micropolis 30, 3 1  330 Seattle Computer Products 223 
Apple Insert (between pages 64 and 65) 1 25 Electronic Systems 257, 258, 259 M icro Pro International 60, 61  319 Michael  Shrayer 201 
ARIES Computer Products 1 88 1 30 Electronics Warehouse 294 227 M icrosette 266 Shugart Associates 6.  7 
ASAP Computer Products 283 1 3 1  Excel Company 247 228 M icrosette 270 331 Simu lat ions Publications 2 1 3  
ATV Research 1 70 1 33 Falcon Publishing 238 232 M icroSolt 87 337 68 M icro Journal 236 
Automated Computer Software Service 83 1 32 Henry Fate 270 233 M icroSoft 95 332 Ed Smith's Software Works 237 
Automated Computer Software Service 53 1 38 Faragher and Associates 263 209 M icrotek 19,  1 66. 1 74, 1 82 328 Smoke Signal  Broadcasting 1 3  
Automated Simu lations 239 1 35 Farnsworth Computer Center 266 225 M icroware 1 93 Software Development and Training 2 1 5  
Avionic Enterprises I n c .  ( A .  E. I . )  1 3 6  Field Service Search 266 231 Microworks 1 06 327 Software Dynamics 226 
base 2 i nc 1 35 1 34 FMG Corp 221 234 M icroWorld 96 333 The Software Farm 263 
Beckian Enterprises 274 1 37 Fordham Radio Supply 273 235 Midwest Computer Peripherals 238 335 Solid State M u s ic 1 5  
-Beta Business Systems 1 72 139 H Gel ler Computer Systems 233 230 M i kos 278 340 Solid State Sales 276 
Beta Computer Devices 1 4 1  G i m i x  4 5  236 M i n i  Computer Suppliers 1 94 356 Southwest Technical Produc1s Corp C I I  
(Div of Measurement 1 50 Godbout 225 255 Morrow/Thinker Toys 20, 2 1  341 Special Systems Inc 266 
Systems & Controls) 230 151 Go Forms 231 257 Mountain Hardware 1 53 353 subLOGIC 1 34 
Biotech Electronics 232 1 52 Graham Dorian C I l l  258 Mountain Hardware 1 1 8 342 Summagraphics 1 4 1  
Bits Inc. 203 1 53 G W Computers Ltd 191  260 mpi 2 1 5  343 Sun-Flex Co Inc. 263 
BYTE Back Issues 247 1 59 H & E Computronics 1 79 277 M u l t i  Busi'ness Comp Sys 266 354 Sunny I n ternat ional 284 
BYTE Books 1 23, 1 27, 128 160 H & K Computer Corp 2 1 5  278 MVT 44 357 SuperSoft 220 
BYTE Subscriber 245 1 6 1  Hayden Book Company 2 1 1  279 National Technical Schools 1 32 359 SuperSoft 233 
C & S Electronics Mart 209 162 D C  Hayes 187 281 NEECO 1 38, 349 Sybex 73 
Cal i fornia Computer Systems 25 Heath Company 1 1  282 NEECO 1 39 351 Sybex 74, 75 
California Digital 291 1 63 Heath Company 49. 56, 57 280 Netronics 94 355 Synchro Sound 1 09 
Centronics 1 57 1 70 Hobby World 255. 284 Netronics 1 1 5  350 Systems Engineering Enterprises 195 
Century Research & Marketing 68 1 7 1  Houston Instrument 63 289 New England Recruiters 270 361 Talos 43 
Cheeps Electronics 204 1 72 Houston Instrument 63 283 Newman Computer Exchange 275 362 TANO 1 3 1  
Chrisl in Industries 1 8  1 69 Industrial Micro Systems 1 1 9 290 New Ware 2 1 4  360 Tarbell 7 1  
COMPCO 208 1 73 I n f inite Inc 1 70 285 North Star 1 7  365 Technical Software 270 
COM PRINT (Computer Printers I nti) 228. 229 1 74 I n f inity Micro 169 286 NRI Schools 1 6 1  363 Technical Systems Consultants 1 03 
CompuServe 51 , 1 20 1 78 I n f inity Micro 237 299 Ohio Scienti f ic Instrument C IV 369 Technology Systems South 24 
Computer Components of South Bay 244 1 75 ln lormation U n l i mited 1 26 300 Ohio Scienti f ic Instrument 33-40 364 Tecmar I nc 69 
Computer Custom Systems 1 97 1 79 lnmac 235 291 O K  Machine and Tool 5 370 Telecomputing Corp of America 1 1 0, 1 1 1  
Computer Factory N Y  264. 265 1 76 Integral Data Systems 47 288 Ol iver Advanced Engineering 245 371 Terminal Data 1 72 
Computer Headware 2 1 6  1 77 Integrand 241 287 Omikron 1 1 6 372 Texas Instruments 29 
Computerland 1 1 7  1 8 1  Intel l igent Systems Corp 5 5  onComputing 1 1 2  368 3/M Company 23 
Computer Mart of NJ & PA 1 0 1 82 In teractive M icrowave Inc 241 293 Oregon Software 1 90 373 Tiny-C 104 
Computer Service Center 263 1 83 l nternat' l Electronic Equip Corp 1 80 295 Organic Software 164 380 Robert Tinney Graphics 4 1  
Computer Spec ial i t ies (CS) 282 l ntersystems 1 37 292 Osborne & Associates 205 376 TIS 1 74 
Computex 1 6  1 80 lntertec Data Systems 77 Owens Associates Inc 1 36 374 T L Industries Inc 263 
CT Micro Computer 54, 1 8 1 , 240, 245 195 Jade 292, 293 294 Pacific Exchanges 263 Tora Systems 1 70 
Contract Service Associates 227 200 Jameco 268 296 Pacific Of  lice Systems 282 375 Torry Pines Business Systems 270 
Corvus Systems 27 201 Jameco 269 298 Page Digital 267 366 TransNet 239 
Creative Software 222 202 . J i m-Pak 289 297 PAIA 237 3 1 3  TRS-80 Software Exchange 1 1 4  
Cromemco 1 ,  2 205 Konan 92 304 Per Com Data 88 309 Ucatan Computer Store 266 
CRYPT EXT Corp 242 Li feboat Associates 98, 99, 163 305 Per Com Data 89 379 US Robotics 42 
Cybernetic Micro Systems 235 207 Loweco 270 306 Per Com Data 1 67 377 Vector Electronics 1 46 
Cybernetics Inc 233 206 Macrotronics 1 72 301 Personal Software 79 378 Vista Computer 262 
Data Access Corp 158 208 Mass. Inst i tute of Tech ( M IT) 270 302 Personal Software 8 1  384 V R Data 274 
Data Discount Center 235 2 1 2  Maxell Data Products 1 2 1  3 1 2  Priority O n e  286, 287, 288 387 Wameco 278 
datalab inc. 1 83 McGraw- H i l l  Book Company 105 3 1 5  Prodata 151  389 Wintek 263 
Data Print Publishing 1 78 2 1 5  Measurement Sys & Controls 1 7 1 Program Design Inc 1 43 391 Worldwide Electronics 263 
Data-Safe Products, Inc  204 2 1 6  Merrimack Systems 270 322 PS Inc 82 392 Xitex 1 65 
Datasearch 239 2 1 7  Meta Tech 245 203 Q-Kit (Div J R Conwell Corp) 234 401 Zs Systems 194 
Data-Trans 257 237 Micro America 248 323 Quality Computer Products 266 
Datec 1 89 2 1 3  Micro Ap 2 1 9  321 Quality Software 247 
Delta Products 93 2 1 1  Micro Applications Group 243 31 1 Quest Electronics 277 
Diablo (Div 'of Xerox) 1 2  2 1 9  M I Cro Appl ications & 310 RACET Computes 1 48 
Digital  Engineering 192 Hardware ( M ICAH) 192 317  Radio Hut  271  
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JULY BOMB RESULTS 

James Albus' Model of the Brain for 
Robot Control moved into first place 
this month followed closely by Roger 
Chaffee's Quest. Now, if only we 
could design a program which could 
play a good Adventure-type game. • 



For fastest service transfer mai ler label from wrapper 
to coupon provided at the right. Requests cannot be 
honored un less z ip  code is given .  This card val id fo r· 
90 days on ly. 

N OTE-If  l abel is m issing or defaced fi l l out coupon careful ly  
-P LEASE P R I N T  -this is only way to get requested material 
to you . 
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14 34 54 74 94 1 1 4 1 34 1 54 1 74 1 94 21 4 234 254 274 294 3 1 4  334 3 54  374 394 4 1 4  434 454 474 494 5 1 4  534 554 574 594 6 1 4  634 654 
1 5  35 55 75 9 5 1 1 5 1 3 5 1 55 1 75 1 95 2 1 5 235 255 275 295 3 1 5  335 355 375 395 4 1 5  435 455 475 495 5 1 5 53 5 555 575 595 6 1 5 635 655 
16 36 56 76 96 1 1 6 1 36 1 56 1 76 1 96 2 1 6 236 256 276 296 3 1 6  336 356 376 396 4 1 6  436 456 4 76 496 5 1 6  536 556 576 596 6 1 6 636 656 
1 7  3 7  57 77 97 1 1 7  1 3 7  1 57 1 77 1 97 21 7 237 257 277 297 3 1 7  337 357 377 397 4 1 7  437 457 477 497 51 7 537 557 577 597 6 1 7 637 657 
18 38 58 78 98 1 1 8  1 38 1 58 1 78 1 98 21 8 238 258 278 298 3 1 8  338 358 378 398 4 1 8  438 4 58 478 498 5 1 8  538 558 578 598 6 1 8  638 658 
19 39 59 79 99 1 1 9  1 39 1 59 1 79 1 99 21 9 239 259 279 299 3 1 9  339 359 379 399 4 1 9  439 459 479 499 5 1 9  539 559 579 599 6 1 9  639 659 
20 40 60 80 1 00 1 20 1 40 1 60 1 80 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 

MENTIO N  WH EN WRITING TO ADVERTISERS 

IJ�Jf SUBSCRIPTIO NS 41A9 
For a subscription to BYTE,  please complete this card . 

Name _____________________ __ 

Address---------------------

City-----------------------

State ____ Zip ___ __ Country 

0 1 year 
0 2 years 
0 3 years 

USA 

0 $ 1 8  
0 $32 
0 $46 

Canada 
Mexico 

0 $20 
0 $36 
0 $52 

0 $32 E u rope (air fre ight) payment enc l osed 
0 $32 E lsewhere (surface mai l )  payment enclosed 

(Air mail rates avai lable upon request) 

Please remit in US funds drawn on a US bank. 
Thank you. 

0 Check enclosed (Bonus: one E XTRA issue 
- receive 13 issues for the price of 1 2 )  

o e!C 0 B i l l  me (North America  only) 

Card No. ____________________ __ 

Expi ration date __________________ _ 

Four digits above name - Master Charge only _______ __ 

Signature ______________ Date _____ _ 

Please allow eight weeks for proce�ing. Thank you 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

BOMB: BYTE's Ongoing Monitor Box 41A9 
BY TE 's BOMB 1s you r d•rect line t o  the ednor's desk . Each mon t h, 

the two top rated a u t h ors rece•ve bonuses based on y our votes. To 

use t h • s  card , refer to the l i s t  of  authors,  t i t les. and corresponding 

BOMB an•cle nu mbers on the opposite page .  Then rate each art•cle on 

a scale from 0 t o  10 below by c•rchng the appropr•ate rat ing number 

10 1he nght of each BOMB ar1 1c le n u m ber. Your feedback helps us 

produce the best poss1ble magat1ne each month . 

BOMB • • • • • • • •  Rating • • • • • • • .  

Art icle 
Number Poor Fa i r  Good Very Good Exce l lent Wow! 

1 0 2 3 4 5 6 7 8 9 1 0  
2 0 2 3 4 5 6 7 8 9 1 0  
3 0 2 3 4 5 6 7 8 9 1 0  
4 0 2 3 4 5 6 7 8 9 1 0  
5 0 2 3 4 5 6 7 8 9 1 0  
6 0 2 3 4 5 6 7 8 9 1 0  
7 0 2 3 4 5 6 7 8 g 1 0  
8 0 2 3 4 5 6 7 8 9 1 0  
9 0 2 3 4 5 6 7 8 9 1 0  

1 0  0 2 3 4 5 6 7 8 9 1 0  
1 1  0 2 3 4 5 6 7 8 9 1 0  
1 2  0 2 3 4 5 6 7 8 9 1 0  
1 3  0 2 3 4 5 6 7 8 9 1 0  
1 4  0 2 3 4 5 6 7 8 9 1 0  
1 5  0 2 3 4 5 6 7 8 9 1 0  
1 6  0 2 3 4 5 6 7 8 9 1 0  
1 7  0 2 3 4 5 6 7 8 9 1 0  
1 8  0 2 3 4 5 6 7 8 9 1 0  
1 9  0 2 3 4 5 6 7 8 9 1 0  
20 0 2 3 4 5 6 7 8 9 1 0  

Comments 



c -o '-1 
l.l'l (0 0 
> i � .... C'" � 

0 ::l .... 0 l.l'l 
c ....... 

(JQ =r 
z 
:::r: 
0 w 
� Ul CP 

READER SERVICE 

PO Box 1 91 1  G PO 

N ew York NY 1 0001 

U SA 

� 
� 
� ,.. 
-o 
c C'" 
ti � 
c:::t. 0 ::l 
VI 

::l ti 

c � -o 
l.l'l � 0 > a. OJ ::l 0 VI >< < Ul 

(0 1..0 0 
z .._ 

0 CP CP w 0"1 

� 
� 
� ,.. 
l.l'l 
c OJ l.l'l 
(') 
;c -o --t 
0 
z l.l'l 

PLACE 
STAM P 
H E RE 

' 
' . 



�14a�arn-[]ul4ia"'s 1"1Bgl4a1B�, ll"-Li"B �14Ugl4arns 
A14B Fast, Ernc:iB"t, A"� Easy Tu UsB. 

Rely o n  Graham-Dorian , a fu l l- l ine 
computer software man ufacturer, for 
sophisticated programs - the most detailed 
on the market today. They're ready to go to 
work immediately or to be tailored for even 
more specific needs . 

On-line capabilities enable you to make a 
single entry and update al l  affected files. An 
i nquiry into a file at any time provides 
up-to-date i nformation - no batching or 
sorting of input data. 

The programs are easy to use. Messages 
on the video display guide you each step of the 
way. Programs make use of indexed 
sequential and chained fi les for fast and 
conveni ent retrieval of data with efficient use of 
disk space. 

Order in standard eight-inch disk either 
double or single density, or various mini-floppy 
formats. Each program contai ns a free 
CBASIC-2, plus user's manual and hard copy 
source l isti ng. 

• Accounts Receivable- Records invoices, prepares 
statements and trial balance reports, etc. Automatically 
reports aging of accounts in periods of 30, 60, and 90 
days, with each item listed separately. 

• Accounts Payable- Vendor lookup and change, 
entering vendor invoices, writing checks (many options), 
cash flow analysis, accounts payable check register, and 
vendor list. Ideal for analyzing expenditures by vendor and 
by due date. 

• General Ledger - Includes lookup and change, making 
journal entries, trial balance, transaction register, chart 
of accounts, financial statements, and monthly closing. 

• Job Costing - Provides work order lookup, enters 
labor transactions, material set-up, progress report of 
hours, labor distribution report, weekly labor reset, actual 
versus estimated cost per job. 

• Inventory- Can be connected with cash register for 
point of sale inventory control. Number of on-line items 
limited only by disk space available. 

• Cash Register- Creates daily sales reports containing 
information on gift certificates, paidouts, overrings, 
refunds, and how much in each category a salesperson sold. 

• Payroll - Handles 1 00% of all necessary payroll 
functions including state income tax tables for your state. 
Ideally suited for both large and small companies. 

• Apartment- Said one user, "Obviously, this was 
developed by apartment owners." The package fills 
virtually all the needs of apartment owners and managers. 
Ideal for projects with 75 units or more. 

• CBASIC-2 - The most comprehensive and powerful 
commercially oriented BASIC available today. 
Enhancements over CBASIC-1 : integer variables, multiple 
line functions, CHAINing with COMMON variables, 
additional predefined functions, etc. Comes free with any 
package, or purchase separately. 

Compatible with many computers: Northstar, 
IMSAI, Altos, Cromenco, Industrial Micro Systems, 
Radio Shack TRS-80, SO Systems, Digital Microsystems, 
Dynabyte DB812, Micropolis MOD I I ,  Vector MZ, and 
other 8080, 8085, and Z -80-based systems. 
See your GDSS dealer or send tor information 
packet and sample runs. · 

Gill DE Graham-Dorian Software Systems 
A Division of Graham-Dorian Enterprises· 
2 1 1  N. Broadway I Wichita, KS 67202 I (316) 265-8633 



The Microcomputers you should take seriously. 
The Chal lenger I l l  Series is lhe 

m i c rocomputer fami ly wi th  the ha rdware 
features. high level software and appl ica
t ion programs that serious users in 
business and i ndustry demand from a 
computer syst em.  no matter what i ts 
size.  

Since its int roduction in August.  1 977. 
the Chal lenger I l l  has become one of the 
most successful mircocomputer systems 
in small business. educational and in
dustr ia l  development applications. 
Thousands of Chal lenger I l l 's have been 
del ivered and today hu ndreds of 
demonstrator units are set u p  a t  systems 
dealers a round the country. 

Now the Challenger I l l  systems offer 
featu res which make their performance 
compa rable with today's most powerful  
m i n i-based systems. Some of these 
featu res a re :  

Three processors today, more 
tomorrow. 

The Challenger I l l  Series is the only 
compu ter system with the t h ree most 
popular  processors- the 6502A. 68BOO 
and Z-80. This al lows you to take max
imum advantage of the Ohio Scient i f ic  
software l ibrary and the tremendous 
number of programs offered by independ
ent suppl iers and publ ishers. And a l l  
Chal lenger I l l ' s  have provisions f o r  the 
next generat ion of 1 6  bit mic ros via their  
1 6  bit data BUS. 20 address bits,  and 
un used processor select codes. This 
means you ' l l  be able to plug a CPU ex
pander card with two o r  more 16  b i t  
micros r i g h t  in to your exist ing 
Challenger I l l  computer .  

Systems Software for three 
processors. 

Five DOS options i ncluding develop
ment. end user, and vi rtua l data f i le  
s ing le user systems. real  t ime. t ime 
share.  and networkable m u l t i-user 
systems. 

The t h ree most popu l a r  computer 
languages including th ree types of BASIC 
plus FORTRAN and COBOL with more C3-B 
Circle 299 on inqu i ry card. 

C3·S1 

languages on the way. And, of course. 
complete assembler.  editor,  debugger 
and run t ime packages for each of the 
system's microprocessors. 

Applications Software for Small 
Business Users. 

Ready made factory supported small  
business software i n cluding Accounts 
Receivable, Payables. Cash Receipts. 
Disbursements. General Ledger. Balance 
Sheet , P & L Statements, Payro l l .  Per
sonnel f i l es. I nventory and Order Entry as 
stand alone packages or integ rated 
systems. A complete word processor 
system with full edit ing and ou tput for
matt ing i n c luding just i f icat ion.  propor
t i onal spacing and hyphenation t hat can 
compete d i rect ly with dedicated word 
processor systems. 

There are specialized applications 
packages for spec if ic  busi nesses. plus 
the vast general l ibrary of standard 
BASIC. FORTRAN and COBOL software. 

OS-OMS, the new software star. 
Ohio Scientif ic has developed a 

remarkable new I n formation Manage
ment system which provides end user 

The Challenger Ill 
Series 

from Ohio Scientific. 

in te l l igence fa r beyond w h a t  you would 
expect f rom even the most powerful mini
systems. Basical ly.  i t  a l l ows end users to 
store any col lect ion of information under 
a Data Base Manager and then i nstant ly 
obtain i n formation , l i sts.  reports, 
statistical analys i s  and even answers to 
convent ional  " Engl ish" questions perti
nent  to i n fo r ma t ion i n  the Data Base. 
OS- O M S  a l lows many appl ications to be 
computerized without any programming I 

The new "GT" option heralds the new 
era of sub-microsecond 
microcomputers. 

Ohio Scient if ic now offers the 6502C 
m i c roprocessor wi t h  1 50 nanosecond 
main memory as the GT option on a l l 
Chal lenger I l l  Series products.  This 
system performs a memory to reg ister 
A D D  in 600 nanoseconds and a J U M P  
(65K byte range) i n  900 na noseconds. 
The system pe rfo rms an average of 1 .5 
mil l ion inst ru c t ions per second execu ti ng 
typical end user appl icat ions software 
(and that's a mix of 8 .  16  and 24 bit 
i n st ruct ions I ) . 
Mini-system Expansion Abil ity. 

Chal lenger I l l  systems offer the 
g reatest expansion capabi l i ty  i n  the 
m i c rocomputer industry. including a fu l l  
l i n e  of over 40 expans ion accessories. 
The maximum conf igu rat ion is 768K 
bytes RAM, four 80 m i l l ion byte Win
chester hard disks.  1 6  communicat ions 
ports. rea l t ime clock. l ine pr in ter .  word 
processing pr in ter  and numerous cont rol 
i n terfaces. 

Prices you have to take seriously. 
The Chal lenger I f f  systems have

· 

phenomenal performan ce-to-cost rat ios . 
The C3-S1 with 32K stat ic RAM. dua l S "  
floppies. RS-232 port .  BASIC and DOS 
has a suggested reta i l  pr ice of u nde r 
$3600. 80 megabyte disk based systems 
start at under $12.000. Our OS-CP/ M soft
ware package with BASIC, FORTRAN 
and COBOL is only $600. The OS- OMS 
nucleus package has a suggested reta i l  
pr ice o f  only $300. a n d  other options are 
comparably pr iced. 

To get the full  story on the Chal lenger 
I l l  systems and what they can do for you . 
contact your local Ohio Scientif ic dealer 
o r  c a l l  lhe faclory a t  {216) 562-3101 

S E E  O H I O  SCIENTIFIC 
INSTRUMENT'S AD 
SECTION STARTING ON  
PAGE 33. 
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