


3)

4)

If a colon (:) followed by a carriage return is entered, the
Utility prompts for the entry of a new address to
display/modify as described above.

If an exclamation mark (!) followed by a carriage return is
entered, the Utility exits the memory modify/display function
and prompts for a new function select. ‘

B.4 SAVE BASIC =~ FUNCTION S
1) In response to § (réturn), the Utility will output:
ARE YOU READY?
If you want to get out of this function, press (return),
otherwise, continue,

2) Mount the diskette on which you wish to store M. BASIC in
drive 9. (The diskette MUST be newly initialized. 1If it is
not, do section B.2 above, first.)

3) Enter Y (return).

4) The Utility will save M. BASIC on the diskette, and set its
attributes to permanent and write-protected. When completed,
the Utility will request the next function command.

5) If you wish to copy the BASIC Utility onto the BASIC-only
diskette, exit from the Utility by entering E as the next
function. After the BASIC prompt READY, enter SAVE
"N:UTILITY" (return).

6) To copy any assembly language utility, such as DISKCOPY, ' onto
the BASIC-only diskette, use the FILECOPY command in MDOS.
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APPENDIX C - ACCESSING DISKCOPY FROM BASIC

DISKCOPY is a special overlay utility that writes an absolute binary copy

of one disk onto another. The utility overlays MDOS or BASIC. It uses

all available memory during the copying process. The more memory in a system
the faster the copying process. On average it takes about two minutes to
copy and verify all 315k bytes of a MOD II disk.

NOTE 1: Previous versions of DISKCOPY will not run with BASIC 3.9 and
DISKCOPY 3.P will not run with earlier versions of Micropolis
BASIC.

NOTE 2: In multiple drive systems DISKCOPY can be copied onto another
disk by using the FILECOPY utility under MDOS (Section 4.7).

The DISKCOPY utility is invoked from BASIC by using the LINK command.
LINK "[unit:]DISKCOPY"
a sign-on message is output:

MICROPOLIS DISKCOPY VS X.X - COPYRIGHT 1978
SPECIFY UNIT # FOR ORIGINAL (SOURCE) DISKETTE
?

DISKCOPY waits until the unit number is entered. When a number between
P and 3 is entered it prompts:

SPECIFY UNIT # FOR DESTINATION DISKETTE
?

and waits until the unit number (@ to 3) is entered. It then prompts:

PUT DISKETTES IN SPECIFIED UNITS
TYPE Y WHEN READY
?

and waits for a Y. A note of CAUTION, we strongly recommend placing a
write protect tab on the original (source) diskette. It is possible to
put the wrong diskette in the wrong drive or type the wrong unit numbers.
If your original does not have a write protect tab and you make an error,
the original can be overwritten. The write protect tab provides a physical
interlock which disables the write electronics.

When a Y is typed DISKCOPY will start the copying process. During copying,
the process can be temporarily halted between read source and write destina-
tion cycles by typing a control S. The process is restarted by typing anv
other key except a control C.

The control C will cancel the entry or copy process and prompt:

CANCELLED
MORE ?
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If a Y is typed DISKCOPY starts from the top asking for the unit numbers
again. If an N is typed DISKCOPY prompts:

PUT SYSTEM DISKETTE IN UNIT @
TYPE Y WHEN READY
?

When a Y is typed the disk in unit @ is rebooted. If it's an MDOS diskette
MDOS is booted. If the disk in unit @ is a BASIC only disk or some other
bootable system, it will be booted in and sign on. DISKCOPY is overlayed
by the incoming system and is no longer in memory.

When the disk has been copied and verified correctly DISKCOPY outputs:

GOOD CoPY
MORE ?

If the copy cannot be completed or does not verify correctly DISKCOPY outputs:
PERM 1/0 ERROR ON DESTINATIQM DISKETTE

or

PERM I/0 ERROR ON SOURCE DISKETTE

indicating where the error occurred.

It is possible for single drive systems to make use of the DISKCOPY utility
to copy from one disk to another. In this case it is imperative that the
original diskette be write protected with a write protect tab. The procedure
involves specifying the same unit number for both source and destination
disks. Immediately after typing a Y in response to the TYPE Y WHEN READY
prompt, type a control S. The DISKCOPY program will read as many tracks from
the source disk as can be contained in main memory and then pause. When the
select indicator 1ight goes out, remove the source diskette and insert the
destination diskette. Press the return key and as soon as the select
indicator 1ight comes on type a control S again. When the select indicator
light goes out again the data from the source disk has been written to the
destination disk and one complete cycle is finished. This process is
repeated, swaping the source and destination disks in and out until the
entire disk is copied. After the last data is written onto the destination
disk, the program goes directly into a verifying process and will not pause
until this is over. When the source is placed back into the drive and the
return key is pressed the system will prompt: GOOD COPY or output an error
message as discussed above. At this point the copy is complete.

c-2
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APPENDIX D - SUMMARY OF MDOS ERROR MESSAGES

D.1 MDOS EXECUTIVE AND SHARED SUBROUTINES
BAD FILE #

The file number specified is greater than 8.
BAD RECORD #

The record number specified is greater than exists in the specified file.

CANCELLED

A control C was typed at the console, canceling an operation.

COMMAND NOT FOUND

The word typed as a command name, or implicit command (file name) does
not exist. The command was spelled incorrectly or the file name was
not found on the specified disk.

DISK FULL

An attempt was made to allocate an additional track to a file, and no
free tracks exist. The file is closed and the message is output. Some
data may have been successfully written to the file before additional
track space was needed.

DRIVE NOT UP

The disk unit specified is not loaded.

DUPLICATE NAME

The file name already exists on the unit specified. All files on a-disk
must have unique names.

END-FILE

The end of the file has been reached during a disk read.

FILE NOT FOUND

The file name specified does not exist on the unit specified.

FILE NOT OPEN

The file with the specified number has not been opened.
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INDEX PAST EOR

The index position is beyond the end of the record.
LOAD ADDRESS ERROR

The address specified with a file to be loaded 1nto memory would cause
the file to overwrite the operating system.

PARM ERR

A parameter is out of range for a particular command, to big or to small.

This is different than a syntax error caused by a parameter beyond the maximum
input range.

PERM FILE

The file specified with a SCRATCH command or with the @SCRATCH subroutine
has an attribute with bit 1 set high indicating a permanent file.

PERM I/0 ERR

A disk I/0 error occurred which was not recoverable by the disk I/0 retry
logic.

READ ONLY FILE

The specified file has an attribute with bit ﬂ set high. This inhibits
rewriting of the file.

SYNTAX ERROR

The syntax of a command is wrong. This may be due to incorrect spelling,
or parameters beyond the maximum input ranges; 19 characters for ASCII
and four hex digits for numeric.

SYSTEM VERSION ERROR

An attempt was made to run a systém program on the wrong version of the
system.

WRITE PROTECT

The unit specified with a SAVE command or a subroutine that writes to the
disk has a disk in it with a write protect tab in place.

WRONG FILE TYPE

The file type does not correspond to the type of operation that is to
be performed.

D.2 EDITOR
FILEBUFFER OVERFLOW
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This message occurs whenever there is less than 256 bytes of buffer space
remaining in the edit buffer. Input can continue until the buffer is
completely full, but the message will be repeated after each carriage
return. The file should be written to disk and a new file started. If

a file is loaded from disk and is too large to reside in the buffer, this
message is output and the load is aborted. No data is loaded. This is
most 1ikely to occur in conjunction with the APPEND command. If an APPEND
causes an overfollow, it is aborted and the files that were in the buffer
prior to the command are not changed.

FILE ON DISK NOT UPDATED, PROCEED?

The current working file in the editor buffer has not been saved or resaved
to disk. If you want to continue without updating the disk then type a Y
in response, otherwise type an N.

FILE NOT NAMED

A name has not been given to the current editor file prior to trying to
save it onto a disk.

LINE NOT FOUND

A 1ine number which does not exist in the current text file was specified
in an EDIT command. :

LINE NUMBER OVERFLOW .

The editor command RENUM specified an increment that caused the 1ine number
to exceed 9999 decimal. The file is only partially renumbered and care
should be taken to do an additional RENUM with a smaller increment to assure
that the file is properly numbered prior to doing any editing on the file.

STRING NOT FOUND

The SEARCH MASK specified with a SEARCH or CHANGE command in the editor
does not exist in the text.

D.3 ASSEMBLER
See Sectilon 4.5.3.
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APPENDIX E — RES.I/0 SOURCE LISTING

Addr Bl B2 B3 B4 E Line Label Opcd Operand

0000 0010 *

0000 0020 * 1/0 source file for Micropolis RES module
0000 0030 * on Vector MZ, version 4.1

0000 0040 *

0000 0050 * by Neale Brassell,

0000 0060 * 2/79

0000 0070 * Vector Graphic Inc.

0000 0080 *

0000 0090 * first, general system equates from SYSQ

0000 0100 *

0000 04EC = 0110 @CONSOLEADDR EQU 04ECH

0000 04F0 0120 @CIOTABLE EQU 04FOH

0000 0502 = 0130 GLIOTABLE EQu 0502H

0000 078D = 0140 @CDIN EQuU 078DH

0000 0792 = 0150 @CpOUT EQU 07924

0000 0797 = 0160 @CDBRK EQU 07971

0000 07E5 = 0170 @LDOUT EQU 07ES5H

0000 07EA = 0180 GLDATN EQU 07EAH

0000 O4EA = 0190 @D1PORT EQU O4EAH

0000 04E7 = 0200 RES EQU 04E7H

0000 0210 *

0000 0220 * now, general equates

0000 0230 *

0000 000D = 0240 CR EQU 0DH

0000 000A = 0250 LF EQU 0AH

0000 0008 = 0260 BS EQU 08H

0000 0003 = 0270 CNTC EQU 031

0000 0013 = 0280 CNTS EQU 13

0000 0015 = 0290 CNTU EQU 15H

0000 0018 = 0300 CNTX EQu 18H

0000 007F = 0310 DEL EQu 7FH

0000 O05F = 0320 USCORE EQU S5FH

0000 0330 *

0000 0010 = 0340 CANCELLED EQu 16

0000 0350 *

0000 coDC = (0360 MIN EQU oconca

0000 c098 = 0370 MoUT EQU 0Cc098H

0000 0380 *

0000 0390 * Get printer etc. from user, and compute ports
0000 0400 =*

0000 0000 = 0410 DIAB REQ ‘Diablo (1=Yes, 0=No):’
0000 0000 = 0420 CENT REQ “Centronics (1=Yes, 0=No):’
0000 0000 = 0430 DECW REQ "Decwriter, TTY, etc (1l=Yes, O=No):’
0000 0000 = 0440 OTHR REQ "Any other printer (l=Yes, O=No):’
0000 0000 = 0450 BASE REQ ‘Bitstreamer base address:’
0000 0000 = 0460 ANY EQU DIAB! CENT!DECW!OTHR

0000 0470 *

0000 0003 = 0480 SSTAT EQU BASE+3 ;serial status
0000 0002 = 0490 SDATA EQU BASE+2 ;serial data
0000 0000 = 0500 PSTAT EQU BASE sparallel O
0000 Q001 = 0510 PDATA EQU BASE+1 ;parallel 1
0000 0520 *

0000 0530 * Ok! first, the vectors to the i/o tables

0000 0540 *

0000 0550 ORG @CONSOLEADDR

O4LEC 0560 *
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Addr

04EC
04EE
04FQ
04F0Q
04F0
04F0
04F0
04F0
04F2
04F4
04F6
04F8
04FA
04FC
O4FE
O4FE
O4FF
0500
0501
0502
0502
0502
0502
0502
0502
0504
0506
0508
0504
050C
0SCE
0510
0510
0511
0512
0513
0514
0514
0514
0514
0514
0514
0517
0518
051A
051B
051D
0520
0522
0524
0527
0529
0524
052C
052D
052E

Bl

FO
02

14
2E
77
F8
00
04
OF

00
01
4F
03

00
8E

00
27
11
13

00
01
83
01

CD
78

C8
FE
c2
06

ca
EE
Co

3C
C9

B2 B3 B4 E Line

04
05

05
05
05
05
06
06
06

00
05
05
00
06
06
06

8D 07

03

15
22 05
18
SF
2A 05
7F

08

0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120

Label Oped Operand
DW @CIOTABLE
DW @GLIOTABLE
*
* the console i/o table
*
ORG @CIOTABLE
*
DW CIN
DW CouT
DW CBRK
DW CDIN
DW CDOUT
W CDBRK
DW CDINIT
*
WRAPFLAG DB 0]
NULLCT DB 1
WIDTH DB 79
CURSOR DB 3
*
* next, the list i/o table
*
ORG @LIQTABLE
*
W 0
DW LOUT
DW LATN
DW 0
DW LDCUT
DW LDATN
DW LDINIT
*
PWRAPFLAG DB 0
PNULLCT DB 1
PWIDTH DB 131
PCURSOR DB 1
*
* now for the logical i/o routines

*
* {CIN} logical console input

*

CIN CALL @CDIN
MOV  A,B
CPI  CNTC
RZ
CPI  CNTU
INZ  $+5
MVI  B,CNTX
CPI  USCORE
Jz BSPCE
¥YRI  DEL
RNZ

BSPCE MVI  B,BS
INR A
RET

*

E-2

slogical input

;logical output

;logigal break check
;physical input
;physical output
;physical break check
sphysical initialization

swraparound flag
;jnull count (+1)
swidth (~1)

;cursor position

;placeholder for input
s;logical output

;logical attention check
;Placeholder for input
sphysical output
;physical attentiocn check
;physical initialization

swraparound flag
snull count (+1)
swidth (~1)
;line position

;get character
37 C?

sreturn if so
et 114

3 0?

;xlate “U into X
;junderscore?

sDEL?

;nake backspace
;force NZ
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Addr Bl B2 B3 B4 E Line Label Oped  Operand

052E 1130 * {COUT} logical console output

052E 1140 *

052E ED 5B FE 04 1150 cout LDED  WRAPFLAG

0532 2A 00 05 1160 LHLD WIDTH ;get wrap, null, width, cursor
0535 78 1170 MOV A,B ;get character

0536 FE 0A 1180 CPl LF ;linefeed?

0538 cA 92 07 1190 Jz @CDOUT ;output, ignor if so
053B FE 0D 1200 CPI CR ;return? -
053D CA S5F 05 1210 JZ CROUT shandle special

0540 FE 18 1220 CP1 CNTX ;"X character?

0542 CA 6F 05 1230 JZ CNTXOUT ;handle special also
0545 FE 08 1240 CPI BS

0547 C2 4D 05 1250 JNZ COUT1 ;print if not BS
054A 25 1260 DCR H

0548 25 1270 DCR H ;ad just cursor counter
054C 00 1280 NOP ;(space for patch)
054D CD 92 07 1290 COUT1 CALL  @CDOUT ;print character

0550 7B 1300 WRAP MOV AE ;get wrap flag

0551 B7 1310 ORA A

0552 €0 1320 RNZ ;return 1f no wrap
0553 7C 1330 MOV A,H ;get cursor

0554 BD 1340 CcMP L ;end of line?

0555 C2 69 05 1350 JNZ DONE ;done 1f not

0558 06 0D 1360 CCRLF MVI B,CR

055A CD 92 07 1370 CALL  @CDOUT ;print LF

055D 06 0A 1380 MVI  B,LF

O55F CD 92 07 1390 CROUT CALL @cCpouT ;and CR

0562 06 00 1400 MVI B,0 ;make a null

0564 15 1410 DCR D ;decrement counter
0565 C2 5F 05 1420 JNZ CROUT ; loop

0568 AF 1430 XRA A ,

0569 3C 1440 DONE INR A ;increment cursor ptr
056A 32 01 05 1450 STA CURSOR ;save

056D B7 1460 ORA A

O56E C9 1470 RET jreturn

056F 06 5C 1480 CNTXOUT MVI B, "\’ sprint \ instead of “X
0571-CD 92 07 1490 CALL @cpouT

0574 C3 58 05 1500 JMP CCRLF ;20 print CRLF

0577 1510 =*

0577 1520 * {CBRK} logical console break check

0577 1530 *

0577 CD 97 07 1540 CBRK CALL (@CDBRK

0574 CO 1550 RNZ sreturn if no char
057B 78 1560 MOV A,B ;get char

057C FE 13 1570 CPI CNTS ;7 8?

057E €2 89 05 1580 JNZ CANC

0581 CD 8D 07 1590 PAUSE CALL @CDIN ;get char

0584 FE 13 1600 CPl CNTS ;another “§5?

0586 CA 81 05 1610 Jz PAUSE

0589 FE 03 1620 CANC CPI CNTC ;°¢C?

058B 3E 10 1630 MVI A,CANCELLED ;error code, just in case
058D €9 1640 RET ;return

058E 1650 *

058E 1660 * {LOUT} logical list output

058E 1670 *

058E ED 5B I0 05 1680 LOUT LDED PWRAPFLAG ;get wrap, nulls
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Addr Bl B2 B3 B4 E Line Label Opcd  Operand

0592 2A 12 05 1690 LHLD PWIDTH sand width, cursor
0595 78 1700 MoV A,B

0596 FE 0A 1710 Crl LF ;linefeed?

0598 C2 A2 05 1720 JNZ LOUTO

0598 CD E5 Q7 1730 CALL  @GLDOUT ;print directly if LF
059E DA EE 05 © 1740 JC ATT shandle if ATTN
05A1 C9 1750 RET

0542 FE OD 1760 LOUTO CrI CR ;return?

0544 CA CC 05 1770 Jz LCROUT

05A7 FE 18 1780 CrI CNTX ;"X character?
0549 Ca DF 05 1790 JZ LCNTXOUT

05AC FE 08 1800 Cr1 BS ;backspace?

05AE C2 B4 05 1810 JNZ LOUTI1

05B1 25 1820 DCR H ;adjust cursor
05B2 25 1830 DCR H

05B3 00 1840 NOP ;(spot for patch)
05B4 CD ES5 07 1850 LOUT1 CALL  @rpouT ;print character
05B7 DA EE 05 1860 JC ATT shandle if ATTN
05BA 7B 1870 LWRAP MOV AE ;wraparound?
05BB B7 1880 ORA A

05BC CO 1890 RNZ sjreturn if not
05BD 7C 1900 MOV AH ;get cursor

05BE BD 1910 cMP L stoo far right?
05BF C2 D9 05 1920 JNZ LDONE

05C2 06 OD 1930 LCRLF MVI B,CR

05C4 CD ES 07 1940 CALL  @rpouT ;print LF

05C7 DA EE 05 1950 JC ATT ;check ATTN
05CA 06 0A 1960 ’ MVI B,LF

05CC Cb E5 07 1970 LCROUT CALL  @LDOUT ;print CR

05CF DA EE 05 1980 JC ATT

05D2 06 00 1990 MVI B,0 ;create a null
05D4 15 2000 . DCR D ;count

05D5 C2 CC 05 2010 JNZ LCROUT i ;print nulls
05D8 AF 2020 XRA A

05D9 3C 2030 LDONE INR A ;inc cursor
05DA 32 13 05 2040 ' STA PCURSOR ;save it

05DD B7 2050 ORA A

05DE C9 2060 RET ;return

0SDF 06 5C 2070 LCNTRXOUT MVI B, "\’ ;xlate here, too
0SE1 CD E5 07 2080 CALL  GLDOUT ;print

05E4 D2 C2 05 2090 JNC LCRLF ;handle CRLF if no ATTN
05E7 C3 EE 05 2100 JMP ATT ;80 to ATIN routine
05EA 2110 *

05EA 2120 * {LATN} list logical attention check

05EA 2130 *

05EA CD EA 07 2140 LATIN CALL  @LDATN ;do it

05ED DO 2150 RNC ;done 1if NC

OSEE 21 EA 04 2160 ATT LXI H,@D1PORT ;on ATTN,

05F1 3E 01 2170 MVI Al ; reset

05F3 77 2180 MOV M,A ; assignments
05F4 3C 2190 INR A ; to their

05F5 23 2200 INX H ; defaults,

05F6 77 2210 MoV M,A ; and indicate
05F7 C9 2220 RET ; an error.

05F8 2230 *
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Addr

05F8
05F8
05F8
O5F8
05F8
O05F8
O5FB
O5FE
O5FF
0600
0600
0600
0600
0601
0604
0604
0604
G604
0607
060A
060B
060C
060D
060E
060F
060F
060F
060F
oeél0
0611

Rev.

Bl B2

CD DC
CA F8
47
Cc9

78
C3 98

Ch DC
CA OD
47
AF
C9
3C
c9

8.1

B3 B4 E

co
05

Line

2250
2260
2270
2280
2290
2300
2310
2320
2330
2340

2350
2360

2370

co

co
06

2/5/79

2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540

Label Opcd Operand
*
* now for the physical i/o drivers
*
* {CDIN} physical console input"’
*
CDIN CALL MIN ;get stat/char
JZ CDIN ;none yet
Mov B,A ;satisfy requirements
RET ;that’s that
*
* {CDOUT} physical console output
*
CDOUT MOV A,B ;get character
JMP MOUT ;g0 print it
%*
* {CDBRK} physical comsole break check
%*
CDBRK CALL  MIN ;get stat/char
JZ CBl sno char
Mov B,A ;save char
XRA A ;yset Z
RET . sreturn
CBl1 INR A sclear 2
RET sand return
%*
* {CDINIT} physical console initializationm
*
CDINIT XRA A ;clear CY
RET ;jconsole is always init’ed
*
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Addr Bl B2 B3 B4 E Line Label Opecd Operand

0611 2560 =*

o611 2570 * Now for the physical list routines.

0611 2580 *

0611 2590 * {LDATN} physical list ATTN check

0611 2600 *

0611 AF 2610 LDATN XRA A ;jnone of our devices
0612 C9 2620 RET ; have this feature
0613 2630 *

0613 2640 * {LDINIT} physical list initialization

0613 2650 *

0613 AF 2660 LDINIT XRA A ;send nulls

0614 D3 03 2670 ouT SSTAT

0616 D3 03 2680 OoUT SSTAT

0618 D3 03 2690 OUT SSTAT

061A 3E 40 2700 MVI A,40H ;send reset

061C D3 03 2710 oUT SSTAT

061E 3E CE . 2720 MVI A,0CEH ;send mode

0620 D3 03 2730 oUT SSTAT

0622 3E 27 2740 MVI A,27H ;send command
0624 D3 03 2750 ouT SSTAT

0626 C9 2760 RET jreturn

0627 2770 *

0627 2780 * {LDOUT} physical list output

0627 2790 *

0627 CD EA 07 2800 LpOUT CALL @LDATN ;formality

062A D8 2810 RC

0628 2820 * ———e .

062B 2830 IFT DECW ;1f TTY, Decwriter, etc.
0628 2840 PRT ‘General selected’

062B 2850 *

062B 2860 LO1 IN SSTAT ;get status

0628 2870 RAR

062B 2880 JNC Lol swait till ready
062B 2890 MOV A,B

062B 2900 ouT SDATA ;output data
062B 2910 XRA A ;clear C

062B 2920 RET jreturn

062B 2930 *

062B 2940 ENDIF

062B 2950 *

062B 2960 IFT DIAB ;if Diablo

062B 2970 PRT ‘Diablo selected’

0628 2980 *

0628 2990 Lol IN SSTAT ;get status

062B 3000 RAR

062E 3010 JNC Lol . swait till ready
062B 3020 MoV A,B

062B 3030 ouT SDATA ;joutput character
062B 3040 CPI LF ;linefeed?

062B 3050 INZ XARET ;return if not
06238 3060 MVI  B,CNTC ;send ETX char
0628 3070 CALL LDOUT

0623 3080 Lo2 IN SSTAT ;get return status
0628 3090 ANY 2

062B 3100 JZ Loz ;jwait till reply ready
0628 3110 IN SDATA ;get reply
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Addr Bl B2 B3 B4 E Line Label Opcd Operand

062B 3120 MV1 B,LF ;restore LF

062B 3130 XARET XRA A ;zap carry flag

062B 3140 RET yreturn

0628 3150 *

062B 3160 ENDIF

062B 3170 * ————-

062B 3180 IFT CENT ;if Centronics

062B 3190 PRT ‘Centronics selected’ -
062B 3200 *

062B 3210 Lol IN PDATA ;get status

062B 3220 RAR

062B 3230 Jc Lol swait till not busy

062B 3240 MOV A,B

0628 3250 ORI 128 ;strobe on

062B 3260 ouT PDATA

062EB 3270 ANI 127 ;strobe off

062B 3280 ouT PDATA

062B 3290 ORI 128 ;strobe on

062B 3300 ouT PDATA

062B 3310 XRA A ;clear C flag

062B 3320 RET sreturn

062B 3330 *

062B 3340 ENDIF

062B 3350 * ————-

062B 3360 IFF ANY ;1f no printer at all

062B 3370 ' PRT ‘No printer’ :

062B 3380 *

062B C3 92 07 3390 Lol JMP @cpouT ;dummy routine

062E 3400 * -
062E 3410 ENDIF ’
062E 3420 * ————e

062E 3430 * ' .3
062E 3440 IFT OTHR sspecial driver

062E 3450 PRT ‘Special printer’

062E 3460 *

062E 3470 LO1 , RET ;juser must write special driver
062E 3480 *

062E 3490 ENDIF

062E 3500 * —————

062E 3510 *

062E 3520 PRT ‘End = ‘,$

062E 3530 *

062E 3540 END RES
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APPENDIX F - MICROPOLIS DISK BOOTSTRAP

The Micropolis Disk Bootstrap Program resides in PROM on the controller

B board, occupying the first 512 bytes of the controller address space.

The bootstrap is involved by starting program execution at the base address

of the controller. An address-independent relocator determines the controller
base address and moves the bootstrap code from PROM to Tow RAM system

memory where it is executed. The Bootstrap Program selects drive unit 9

and reads the contents of sector § of track § (the System Loader Program)

into memory. Sector @ must be formatted as described in Section 6.1.2

and must be organized as follows:

Byte 9 Track ID

Byte 1 Sector ID

Byte 2-11 (Ignored)

Byte 12-265 System Loader Program
Byte 266-267 Load Address

Sector # is read into RAM at the system loader origin specified by bytes

266 and 267. After a successful read, the bootstrap transfers control to
load address +12. The DE register pair will contain the controller base

address. '

The Bootstrap Program requires approximately 1K of RAM memory from address
9@H.

F-1

Rev. 7 3/78



r4ce

FE20

Feaz
F€d2

F €20

ec40
¢oso
2022

Feo1

Rev. 7 3/78

# H# Fo O g o

e 20 3¢ 2 76 e 3 e e 2 el e e v Ae e e e e 20 3k v e 2 e 2k e e e e e de e Ao e e de e

MICROPOLIS DISK BOOTSTRAP

VERSION 2 ==~ RELOCATABLE
BOOTSTRAP - OPERATES WITH
CONTROLLER STRAPPED FOR ANY
LOCATICN FROM C@OJH-FCIQH

HIGH 880383-901-4C
LoV 8009283-¢2-2C

RELEASE 1.9
COPYRIGRT MICRCPCLIS COFPORATION
CCTOBER 11 1977

2
*
%
*
#x
*
*
%*
PRCM PART NUMBERS: :
*
*
*
*
%
*
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REGISTER DEFINITIONS ANT *
FLAG EJUATES FOR MICROPCLIS *
FLEXIBLE DISK CONTRCLLER B ®
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e v v ofe e aleale 338 2 ok o e e o e e e fe e ke ole e e e ol e e e e e e e dbeale o ek

PROM EQU X'F400°

DEFINITIONS GIVEN FOR STANDARD
ADDRESS OF F400H —- CONTROLLER
MAY ACTUALLY BE STRAPPED FOR

ANY 1K BOUNDARY FROM C20QE -FCOOH

ECU BPROM+X‘2220°

—
wn
=

DATA REGISTERS

¥DATA EQU DISK+X’22°
RDATA EQU WDATA
&

% STATUS REGISTERS
%*

DSECTR EQU DISK

2-3 SECTOR COUNT
4 SPARE
5 SPARE

6 SCTE INTERRUPT FLAG
? SECTOR FLAG

FLAG BITS

i 3 3 3 W # O #

SIFLG EQU X’49°
SFLG EJU X's¢”
DTMR EQU X°20°
%

%
DSTAT EQU DISK+1
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UNIT ADDRESS

UNIT SELECTED (IOW TRUE)
TRACK ¢

WRITE PROTECT

DISK READY

PINTE

TRANSFER FLAG

O U AN

=y
[
e

)

G BITS

3 3¢ 3 3 3 RO

z089 EQU X788 °
2040 INTE EQU X’48°
2022 EQU X722°
geie EQU X"18°
z2ee8 EQU X‘@8°
2024 EQU X‘84°

-3
taf
=
[*p]

oI E
v Myt
S 3rd
(]

COMMAND REGISTER

Feee CMNT EQJU DISK
(

ALSO WILL RESPOND TC DISK+1)

g-1 CCMMAND MODIFIER
&-7 COMMAND

COMMANDS

[
[
=z

EQU X’22° SELECT UNIT
MOTIFIER CONTAINS UNIT ADDRESS
EOU X742° SET INTERRUPT
MODIFIER =1 ENABLE INTERRUPT
=g DISABLE INTERRUPT
TEP EQU X°‘68° STEP CARRIAGE
MODIFIER =83 STEP OUT
=g1 STEP IN
RITE EQU X°“88° ENABLE WRITE
NO MODIFIER USED '
ESET EQU X‘ag’ RESET CONTROLLER
NC MQTIFIER USED

3820
pg4e

H.
. &
-3

22€0

228¢
goAQC

DISK PARAMETERS

DLY EQU 15 STEP+SETTLE TIME
PIVIDED BY 2.6775
YTCT EQJU 134 BYTCT/2

ROoF
gese

e e e 3 e o s R S e e s R
: %
PROM-RESIDENT BOOTSTRAP :

330 e el e ot e e e e e et e Ao ek o o o e ol ok o o e e e ok o e ke

BOOTSTRAP REQUIRES AT LEAST 1K
OF RAM MEMCRY FROM OQH
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ELOC

REQ10Q

#* % ¥ %R o

RELOCATES FROM PROM INTO RAM THEN
BOOTSTRAP LOADS SECTOR ZERE OF
TRACK ZERO INTO RAM AND STARTS
THE PECGRAM LOADED

SECTOR ZERZ IS ORGANIZED AS
FOLLOVS:

BYTES 2-1 HEADER

BYTZS 2-265 USEF PROGEKANM
BYTES 266-267 RAM ALLRESS

BOOTSTRAP WILL READ SECTOR ZERC
INTO RAM STARTING AT THE
ADTDRESS SPECIFIED BY BYTES

266 S 267 AND WILL START

TEE PROGRAM AT RAM ADDRESS +12

EQU X7AQ° CONTROLLER BASE
ADDRESS SAVET HERE

ORG CTORG-X"35" CTOFG+2-RLCLEN)

RELOCATOR ~- MOVES 3COTSTRAP INTO
RAM AND STARTS BOOTSTRAP

DI
LXI H,CTORG+2 STUFF A RETURN IN
SPEL RAM AND CALL IT TO

MVYI ¥,X°C9° DETERMINE ADDRESS
CALL CTIORG+2 OF CONTROLLEF

ICEG SAVE RANM ADTR

LELD CTORG GET ADDRESS WHICH
Myl L,2 WAS PUSHEL ON STAC
PUSE H MSR IS CTLR ADDR
LXI B,BTDSP1 3BUILD MOVE LOOP
DAD B ADDRESS

PUSH E STUFF ON STACK

POP H ADJUST SP

MVYI C,BTDSP2 3BUMP HL TO START
DAD B OF BCOT CODE

MVI B,BTLEN

ICEG

DCX €SP ADJUST SP TO POINT
DCX SP TO RE@12 CN STACK
LTAX D MOVE BYTE FROM

MOV M,A PROM TO RAM

COMPARE MEMORY WITH A REG --
IF DIFFERENT THEN DESTINATION
RAM IS BAD OR IS PROM —-
RELOCATOR WILL LCOP IN MOVE
LOOP UNTIL SUCCESSFUL

CMP M GOOL MOVE?
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110092
18
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2AA200
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23

36
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*
BTISP1

BTDSP2
KLCLEN
%

BOOT

TATR

LDRST
*

&
P
*
%
#*
%
%*
*
%
&
*
*
#*
X
&
&
*
R

LSEC

RNZ NO-LOOP

INX H

INX D

DCR B DONE?

RNZ NO-LOC?

POP H YES-CLEAN UP STACK
LHLD CTCRG BUILD CONTEOLLER
LXI D,X°20¢° ADDRESS TROM BASE
DAD T

SELD DADR ANT SAVE

MVI M,RESET RESET CONTROLLER
J¥P SLal12 AND GC START BOCT

ETU HEQ12-RELOC
EJU *-REQ12
EQU *-RELOC

1%

ECU
DS
D&

NN

READ 1 SECTOR

B=SECTCR
C=BYTECOUNT /2
DE=READ 3UFFER

A,HL ARE DESTROYED

RETURNS 2=0X
NZ=ERKOR

WAIT FCR DESIRED SECTCR

LHLD DADR :

MCV A M WAIT SCTR FLAG
ANI STFLG

JZ RDSEC+3

MOV ALM OK-IS THIS THE
ANI X°2F° DESIRED SCTR?
XFA B

JNZ EKDSEC+3 NO-WAIT

FCUND DESIRED SECTCR GO READ

INX B

ORA M WAIT FOR TRANSFER
FLAG

JP RD225

TRANSFER FLAG SET-STRIP

N
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23
7¢
AT

9600
ee

C2C302

1a
Co

2AAZ228
36202
23

78

2B
E624
EE22
C2D402¢

PESE
CDh4921
23

7E

2B
£624
EE22
C2D429

®* 1 3

L1212

SLez2g

SINC

INX H
MOV A
XRA A
XCHG

MYI B
NOP
NQD

READ

LDAX D
MCV
INX H
ADC B
MOV B
LDAX D
MOV M
INX H
ADC B
MOV
DCR
JNZ

B,A

a

RDO10

READ SINC BYTX
CLEAR CARRY

AND CHECKSUM

READ FROM DISK

MOVE TO BUFFER

NEXT LOC

ADL TC CHECKSUM
AND SAVE

NEXT READ

-ETC-

END CF DATA?
NO-LOOP

END CF DATA-READ CHECKS'IM

LDAX D
CMP B
RET

SELEZCT DRIVE 2

LHLT DADR

vl M,SLUN
INX H

MOV A M

DCX H

ANI RDY+USLT
XRI RDY

JNZ SL212

MYI C,94
CALL TIMER
INX d

MOV ALM

DCX E

ANI RDY+USLT
XRI RIY

JNZ SL219

COMPARE WITH
COMPUTED CHECEKSUM

SELECT DPRIVE

CHECK SLTD & RDY
WAIT UNTIL OK
TO PROCEED

WAIT 250 MSEC
FOR SECTOR CNTR
TO SYNC

READ STATUS AGAIN
TO ENSURE STILL

OK TO PROCEED
NO-TRY AGAIN
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23

7E
E€28
2B
Ccaz721

B60E
3€E1
JEQF
CD4S21
e<
C2FC292

23

7E
EE28
2B
21801
36€D
CECF
CDh4901
CZo721

21ZFe1l
CL37el
CzZTr402
246982
224420
CL37d1
C2D404
2AA420Q
119CeQ
1s

1

ES

ES
LB
218622
CDAG09
El
c23721
EE
7%
23
B6

[ 2N -2

ZERC

#* SF 3 4 3t

CzZeie

czeze

CZesz

PR R

o

{2

ZEERO

RZERE

RESTCRE DRIVE TC TRACK 2

INX & READ STATUS
oV AWM

ANTI TV¥2 TRACK 27
DCX &

JZ CZ2392 NO-PRESS OCN

IF ALREADY AT TRACK ZERC
STEP IN THEN BACX OUT
TC ENSURE A GOOD POSITION

MvIl B,8 STEP IN 5 TKS
Mvr ¥,STEP+1 STEP IN
¥vl C,SDLY TCELAY SEEX +

CALL TIMER SETTLE TIME
DCRE B

JNZ CZ212 LOOP UNTIL IN
INX H READ STATUS
MCV A M TRACK &7

ANI TXD

LCX H

JNZ RSZERO YES-PRESS ON
Myl ™,STEP NC-STEP QUT

Mvi C,SDLY DELAY

CALL TIMER THEN TEST AGAIN
Jvp (2229

READ THRCUGE SECTCR ZERO
ONE TIME TO FINT KAM ADDRESS
THEN READ PROGRAM IN & START

LXI H,BTBUF

CALL RZERD READ SCTR ZERO-
INZ SL212 RESEEK IF HDE BAD -
LHLT BTBUF+266 GET PGM ADDRESS
SHLD LIRST GO LOAD PGN
CALL RZER2
INZ SL@12 RESEEK IF HDR BAD
LELD LTRST COMPUTE START
LXI D,12 ADDRESS AND GO
DAT D START PROGRAM
POP T (CTLE CRG STILL
PCAL ON STACK)
PUSE E SAVE FAM ADDRESS
XCHC DEC-ADDRISS
IXI B.BYTCT
CALL RDSEC READ IN SECTOR @
POP E
JNZ RZIRQ RETRY IF CESUM ERR
PUSH 1
MOV AN CEECK EEADER
INX H
CRA M
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APPENDIX G - "FEATURES"™ PROGRAM TO OPTIONALLY SHORTEN BASIC

M.BASIC contains features which are very useful during program
development but unnecessary when running debugged production
programs. It is possible to selectively delete some or all of these
features. When these features are removed the program buffer
(user's program space) is enlarged. Without removing them, the
program buffer begins at 5D86 (Hex) whereas when all the features
which can be removed are removed, the program buffer begins at 5788.
This is the same place it did in version 3.0 of M.BASIC.

A special assembly lanquge program called FEATURES is supplied to
selectively remove features from BASIC. The three features which
can be removed are MERGE, RENUM, and EDIT. The procedure is as
follows:

1) Load BASIC fron an MDOS system diskette or from a BASIC-only
diskette. This must be BASIC version 4.9.

2) Type LINK "FEATURES" then depress (return).

3) The program will then begin by displaying:
BASIC V.S. 4.0 FEATURES PROGRAM

ENTER NUMBER OF DESIRED FUNCTION (CONTROL-C TO EXIT)

1-REMOVE MERGE..
2-REMOVE RENUM AND MERGE
3-REMOVE EDIT, RENUM AND MERGE

?

4) Select the desired function and enter its number. You have
only the 3 choices given. The program will begin executing
as soon as you touch one of the number keys. If you want to
return to BASIC rather than executing the program, depress
control-C (hold CTRL key down while depressing the letter C)
instead of one of the numbers.

5) When the selected features are removed, the system is
returned to BASIC automatically.

NOTE: If you run the FEATURES program using a disk whose BASIC is
already shortened and if you select any of the features which had
been removed, then the program will set the beginning of the program
buffer back to where it was originally, as if the feature had not
been removed, but the feature itself will not be added back on.
Thus, the program buffer will be shrunk, but you will not have the
feature. 1In short, be careful that you do not try to remove a
feature that has already been removed.

The shortened BASIC created by the FEATURES program may be saved ona
newly initialized diskette for use as a BASIC-only diskette. Follow

Rev. 8.1 2/5/79 G-1



the procedure in Appendix B before you exit from BASIC, in order to
do this.

The shortened BASIC can also be saved on your Personalized MDOS
System Diskette, or a copy of it. To do this, type the following
lines after BASIC's "READY" prompt, with the desired system disk in
drive 8 (each line is followed by depressing return):

OPEN 1 "BASIC":ATTRS(1l)=0
SCRATCH "BASIC"

SAVE "BASIC" 16R1572, 16RSDFF
ATTRS(1)=16RF:CLOSE 1

Following the last line, your system diskette has a copy of the
shortened version of - BASIC, which will be used everytime you enter

the command BASIC. You can use the DISKCOPY command in MDOS to copy
this sytem diskette.

If yoﬁ do not save your shortened BASIC in one of these ways, then
since it only exists in the system’s memory, it will be lost when

you turn the power off or return to MDOS. Until then, you can use
it for programming in BASIC.

G-2 Rev,., 8.1 2/5/79



APPENDIX H ~ INTERFACING TO A CENTRONICS PRINTER

Centronics Printer

VECTOR GRAPHIC PRINTER INTERFACE

General

The Vector Graphic Printer Interface provides the means to connect a Centronics
line printer such as the 700 series of printers or equivalent to the Vector MZ
or other Vector Graphic microcomputers. The interface is designed to utilize
the Vector Graphic Bit Streamer I/0 board parallel ports via connection to one
input port and one output port.

The software driver program monitors the BUSY signal from the printer and when
the printer is not BUSY (BUSY=0) the program may transfer a character of data at
which time the printer BUSY signal goes true thus holding off data transmission
until the printer is once again ready to accept data.

I/0 PORT BIT ASSIGNMENTS

PORT 01 OUTPUT

BIT 7 6 5 4 TB 2 1 0

STROBE | DATA | DATA | DATA | DATA | DATA | DATA | DATA

PORT 01 INPUT

BIT 7 6 5 4 3 2 1 0

]



INTERFACE PARTS LIST

1l ea Serial I/0 cable (Bit Streamer o Vector MZ backpanel.
1l ea Printer cable (Vector MZ backpanel to printer)
1l ea 6 pin Molex connector.

INSTALLATION INSTRUCTIONS

CAUTION - Power must be off before proceeding with installation.

1. Bit Streamer I/0 Board

a) Cut the circuit trace at J3-19.

b) BAdd a short jumper wire from J3-19 to J2-17.

c) Add the 6 pin Molex connector on the circuit or back side
of the board as shown in Figure 1.

d) 1Install the Bit Streamer in a chassis slot near the back
panel of the computer chassis.

e) Plug in the 24 pin dip plug (part of the I/O cable) into J3 of
the Bit Streamer. If your computer does not have this cable
(Vector P/N I0-1327) one must be obtained.

2. Serial I/0 Cable

a) Install the serial I/0O cable in the Vector MZ with the 25 pin
connector attached in an available cutout on the rear panel
and connect the 6 pin Molex plug to the Bit Streamer as
shown in Figure 1. This now becomes the connector to use with
your terminal (Hazeltine, etc).

H-2 Rev. 8.1 2/5/79



CABLE WIRE LIST AND DIAGRAM

VECTCR MZ/CENTRONICS I/O CABLE

Jl J2 CENTROMICS COMPUTER

VECTCR MZ CENTRONICS SIGNAL, NAME SIGNAL NAME
6 11 BUSY port 01 bit 0 IN
25 7 DATA 6 port 01 bit 5 OUT
24 6 DATA 5 port 01 bit 4 OUT
16 3 DATA 2 port 01 bit 1 OUT
15 4 DATA 3 port 01 bit 2 OUT
17 2 DATA 1 port 01 bit 0 OUT
12 8 DATA 7 port 01 bit 6 OUT
14 5 DATA 4 port 01 bit 3 OUT
11 1 STROBE port 01 bit 7 OUT
7 16 GROUND -
J1 - J2
1= 120"
DB-25P Amphenol 57-30360
or equiv..

Rev. 8.3-A 7/1/79 H-3
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CABLE WIRE LIST AND DIAGRAM

SERIAL I/0 CABLE

J1 32
BIT STREAMER VECTOR MZ BACK PANEL SIQWL NAME
L 7 GROUND
> 3 TRANSMIT DATA
6 2 RECEIVE DATA
Jl J2
=
= ),
=—
' 1= 12"
L
6 Pin Molex DB=25S
H-4 Rev. 8.1
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APPENDIX I - TROUBLE SHOOTING IF MDOS DOES NOT LOAD

This section is applicable the first time you attempt to load MDOS
using the Extended System Monitor B command.

1) If the disk drive select light does not go on in response
to command B, check the connection between the mainframe and the
console. If this is not the problem, then the system requires
attention by the dealer or by Vector Graphic.

2) If the MDOS has not signed on within 28 seconds, but the
disk drive select indicator light is still glowing, the bootstrap
ROM has been unable to read the loader into memory from the
diskette. Depress RESET. Check whether the correct diskette was
inserted in the correct drive, that it is inserted facing correctly
(label leftward or upward), and that it is fully inserted and fully
mounted (snapped into place). 1If not the problem, inspect the
diskette for obvious contamination or damage. Reload the diskette
and begin again with the Monitor B command.

3) If the system has not signed on but the unit select
indicator has extinguished, the loader may not have been able to
read the rest of the system into memory. The probable cause is a
malfunctioning memory chip. Use the Extended Systems Monitor
command N to test memory. (See the Extended Systems Monitor
manual.) If this test terminates at a value below CPPPH (i.e. 48K),
it indicates malfunctioning memory: The ending address is the
location of the malfunction. 1If N reveals no problem, then try
command T, a more thorough memory test. Use the ending address
given by command N, less 1, as the second address in the command T
argument, and use Q000 as the first address. To use an Extended
System Monitor command, depress RESET on the front panel of the
mainframe. Then enter the command you want, after the Monitor
prompt * appears,

4) If there is no problem with memory, the system requires
attention by a service representative.

Rev. 8.1 2/5/79 I-1
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APPENDIX J -~ GAMES AND DISPLAYS ON THE MDOS SYSTEM DISKETTE

STARTREKG, CIVILWAR, and LUNAR are games written in BASIC. Get into
BASIC, then enter:

PLOADG "<game name>" (return).

The games are self-explanatory, with the exception of STARTREKG.
STARTREKG uses the classic set of rules familiar to all computer

Startrek aficianados. For others, a little trial and error gets the
player going.

FINANCE 1s a BASIC program for computing various interest and
annulty problems. It 1s useful on a day-to-day basis for users
working with investment problems. Its operation 1s

self~-explanatory. To start it, use the PLOADG command as with
games, above.

FLASHT7 i1s a demonstratlion of the graphics capabllity of the
Flashwriter II board. Do not attempt to use 1t unless your system
uses this board, indicated by 80 X 24 display on a video monitor or
Mindless Terminal. Also, it will not work if the system 1s set up
to run word-processing (l.e. 1t is a MEMORITE II system, or the Word
Management System character generator PROM's have been 1nstalled on
the Flashwriter II board.) It will only work if the system has the
graphlcs character generator PROM's which are installed when MZ
systems are manufacturerd.

To use FLASH7, mount an MDOS System diskette in drive 0. Get into
the MDOS command mode (usually done by depressing B (return) after
turning on or reseting the machine.) Then type FLASH7 (return).
The program will begln executing, showlng off the many feafures of
the Flashwriter II board, including graphics, lack of glitches on
screen, multiple cursors, reverse video, and so on. The program
wlll execute indefinitely by repeating itself until halted by the
operator with the RESET botton. Thils program 1s an excellent demo
for dealers. (Dealers who want to demo Word Management System on
the same system must forego 1t, however.)

The operator may interact with FLASH7 (unlike the earller FLASH6) 1in
various ways. First, touching the space bar at most times willl
freeze the screen, for closer examination. Another space bar will
resume the demo. Second, the operator can cause the demo to Jump
directly to any of several points within 1ts cycle, 1f that
particular part of the demo 1s of speclal 1nterest. Thils 1s

accomplished by pressing one of the followilng letters at almost any
time while the demo 1s operating:

letter part of demo letter part of demo

C Character Set B Introducing System B
R Sphere L Higher Level Languages
G Gettysburg Address S Bubble Sort

D Darth Vader

Rev. 8.4-A T7/26/79 ' J-1




APPENDIX K - CHANGING MICROPOLIS BOOTSTRAP ROM AND DISK I/O
ADDRESSES

The disk Bootstrap ROM and Disk Controller I/0O addresses are
located in the 1K block from the base address D889 to DBFF.

The user may change this location by changing jumpers on the disk
controller board. If this is done, however, the B command in the
Extended Systems Monitor will no longer function, unless the new
base address is F400. If not, in place of B, the operator must use
the G command followed by the new base address.

No software changes are necessary. Disk I/O routines in the RES

module automatically find the disk controller and Bootstrap
addresses.

This is also true if the CP/M operating system is used. However,
the MEMORITE and Word Management System word processing software,
and the MZ0S operating system, can only function with the disk

controller and Bootstrap block beginning at the normal D8¢9
location.

Use the following procedure to change the location of the block:

1. Refer to fiqure K.1l, locate the base address desired and
determine the jumpers required.

2. Referring to figure K.2, locate the address jumper
locatlons on the controller board. Vector Graphic ships the board
with jumpers Wl and W4 installed.

3. Remove one or both of the installed jumpers and replace
with jumpers required for the desired address. Use short lengths of
wire, a 25-39¢ watt soldering iron, and resin-core solder. To avoid
blowing LSI chips with static electricity, do not work in a carpeted

room. Touch the contacts on the board edge with one hand before
beginning to solder.

Rev. 8.1 2/5/7% K-1



ADDRESS BIT

AlS Al4 A13J:T§E§n A10 A9 A8 JUMPER INSTALLED

BASE ADDRESS N/A TWI_ W2 W3 W& [ N/A~ WU WZ W3 W&

i CO! 00 - C3FF 1 10 0o 0 010 0 Y vy oy

i C4t 00 - CIFF 1 170 0 0 1]0 0 Y Y vy N

I C81 00 - CBFF 1 1o o 1 ofoo Y Y N Y

' CCY 00 - CFFF 1 1|0 0 1 1]00 Y Y N N
EDOEOO-D3FF 1 110 1 0 o0lo0 o Y N Y Y
sraoamp | 04| 00 - O7FF T 1o vy 0 10 o0 Y N Y N
ADDRESS | D8! 00 - DBFF 1 1o 1 1 olo o Y NN Y
' DC! 00 - OFFF 1 1{0 1 1 100 Y N NN

' E0! 00 - E3FF 1 11 0 0 o010 0 NooY Yy

' €41 00 - E7FF 1 101 0 o0 1100 0 NOoY oY N

' E81 00 - EBFF 1 11 0o 1 oo o NOOY N Y

' EC! 00 - EFFF 1 111 o0 1 110 o NCOOY NN

1 FO! 00 - F3FF 1 117 1 0 oloo NN YV

Y F41 00 - FIFF 1T 11 1 0 11000 N O ON Y N

' F31 00 - FBFF 1 1|1 1 1 oo o NN OON Y
gFCEOO-FFFF' 1 111 1 1 1100 NCON NN

As an example, if you wish to use base address F400 install jumper at W3.

Figure K.l' Controller Base Address Jumper Configurations
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Address Jumpers

Figure K.2 Locating The Controller Address Jumpers
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APPENDIX L - CHANGING CLOCK RATE TO 2 MHz

To operate the system at 2 MHz speeds, a jumper must be removed from
the disk controller board, as follows:

1)

2)

Refer to figure L.l. Locate the ribbon cable edge connector
and the resistors R25, R6 and R7.

Between R25 and R6 is a jumper location, W9. Remove the
jumper there with a 25-30 watt soldering iron. To avoid
blowing LSI chips with static electricity, do not work in a
carpeted room. Touch the contacts on the board edge with one
hand before beginning to solder.

A jumper must then be added to the Z-88 board at location "A".
Location "A" will be found under the top row of chips, directly
under the third chip from the left, U3. If necessary, refer to the
figure found in the Z-80 Board User's Manual.

Rev,
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Speed Jumper

Figure L.1 Locating the controller processor speed jumper
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APPENDIX M - WRITING A CONSOLE PHYSICAL I/O ROUTINE

For users wishing to replace the console physical driver in the
Vector Graphic Extended Systems Monitor, this section describes the
console I/0 requirements of the RES module.

Your version should be written in place of the routines in RES.I/O
found from lines 2250 to 2540. RES.I/O is the source code for the
I/0 routines in the RES module. It will be found on your MDOS
System Diskettes. The listing is in Appendix E.

If there are any other routines to rewrite, such as printer
routines, do this before assembling RES.I/0. To assemble RES.I/O
refer to Appendix O where the procedures are explained.

l) Lines 728 - 750 in the @CIOABLE can be changed if required.

2) The logical input, output and break check routines (CIN,
CouT, and CBRK) should not have to be changed. They are
tailored to support all MDOS and BASIC requirements.

3) The console physical input routine (CDIN) must have the
following characteristics:

a) It must return all registers except A & B unchanged.

b) It can use the A register (destroy it).

c) It must return an ASCII character including the parity bit
if any, in the B register.

d) It must return the carry flag clear (NC). The other
status flags can be in any state.

4) The console physical output routine (CDOUT) must have the
following characteristics:

a) It must take an ASCII character in the B register.
b) It must return all registers except A unchanged.
c) It can use the A register (destroy it).

d) It must return the carry flag clear (NC).

e) The other status flags can be in any state.

5) The console physical break check routine (CDBRK) must have
the following characteristics:

a) It must check the console input status port to determine
if a key has been pressed.

b) If no key has been pressed it must return all registers
except A unchanged and the zero flag clear {(NZ).

c) If a key has been pressed it must return the byte, in the
B register. The A register can be used (destroyed). &all
other registers must be unchanged. The zero flag must be
set (Z).

d) The status flags other than zero can be in any state.

6) It will probably not be necessary to change the Physcial
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Console Device Initialize routine (CDINIT).
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APPENDIX N — WRITING A PRINTER PHYSICAL I/0 ROUTINE

This Appendix is used when you want to write a custom version of the
printer physical I/O0 routines in the RES module.

l) RES.I/0 is an assembly language source code file found on the

Rev.

MDOS System Diskettes. 1In order to rewrite any part of the

‘'I/0 routines in the RES module, rewrite the relevent portions

of this source file, using the Line Editor in MDOS. Note
that RES.I/O is not the source file for the entire RES
module, but only the I/0 portion of it.

2) Write the your printer driver routine beginning at line 3478

3)

4)

3)

in the RES.I/0. Make sure the contents of lines 3528-3549
are at the end of your routine. The first line must use the
label L#1, not LDOUT. Do not over-write the other printer
physical I/0 routines in the Source code (only yours will be
assembled, as you will see.) The parts of the new routine
must have the following characteristics:

a) The character to be output is passed to the physical
output routine in the B register in ASCII.

b) The physical output routine can use (destroy) the A
register.

¢) All registers except A must be returned unchanged.

d) Some printers can signal when paper is out, the motor is
off, or they are out of ribbon. The system supports
printers which can signal a PRINTER ATTENTION condition.
If the printer needs attention, the physical output
routine should return with the carry flag set (C). If
your printer does not support a printer attention
condition, then always return with the carry clear (NC).
The other status flags can be returned in any state.
LDATN, the routine which handles printer attention, must
not destroy any registers except A.

Lines 8998-92¢ in the QLIOTABLE can be changed if desired.

The present contents of lines 3528 - 3540 must be at the end
of your routine, or it will not assemble.

Turn to Appendix & when you are ready to assembly and save
the new RES module.
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APPENDIX O - REASSEMBLING AND SAVING THE RES MODULE

Follow the procedure in this appendix after you have modified the
RES.I/0 source code using the Line Editor in MDOS. When you are
done with this appendix, the RES module program will be modified on
your MDOS System Diskette, and ready to use.

1)
2)
3)

. 4)

5)

6)

7)

Rev. 8.

Mount Personalized MDOS System Diskette in Drive O.

In MDOS, enter ZSM "RES.I/O" "CRES'" "E" (return).

Four questions will appear on the screen one after the other.
Your answers to these questions tell the assembler which
printer driver to include in the assembled code. Your
choices will be a standard Diablo protocol driver, a standard
Centronics protocol driver, a standard Decwriter and Teletype
protocol driver, or a driver you have written yourself
according to the instructioms in Appendix N. As each
question appears, depress a 0 if you do not want that driver,
or a 1 if you do. Answer 1 to only one of the questions, and
0 to the other three. 1If you did not write your own and are
not sure which of the three standard drivers you need, review
section 2.2 in Chapter 2 which includes examples of the
different types of printers.

After the fourth question, another question will appear on
the screen, asking "Bitstreamer base address?" The answer to
this question is O if the Bitstreamer board is jumpered to
respond to port #'s O, 1, 2, and 3, and it is 4 if the
Bitstreamer board is jumpered to respond to port #'s 4, 5, 6,
and 7. Generally, the former is the case if you are using a
serial terminal such as a Hazeltine, and the latter is the

case if you are using a Flashwriter board to interface a

memory-mapped terminal such as Vector Graphic's Mindless
Terminal or a memory-mapped video monitor such as a Hitachi.
(If for some reason you have chosen to jumper the Bitstreamer
board for a different set of port #'s, then respond with the
lowest # of the set you are using.)

After the last question, the object code will be assembled.
At the end of the assembly , the message "END = XXXX" will
appear. This value must be under 0700. If it is not, then

the routines you have written are too long, and must be
shortened.

At this point, with the code successfully assembled, the new
I/0 portion of the RES module is on disk as a temporary file
called "CRES"™ but not yet overlayed over the entire RES
module on the system diskette. To do this, enter TYPE ''CRES"

C éreturnz, and then CRES (returm). Finally, type SCRATCH
return) to clear this workfile from the disk.

The complete RES module with all changes is now in memory,
but not yet stored on disk. Debug it now. Proceed when it

3-A 7/1/79 0-1
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is finalized.

8) To save the new RES module, follow the instructions in
Section 2.2.0 of this manual.

10) NOTE: Do not overlay one of the pre-written printer drivers

as instructed in Chapter 2, sections 2.2.1 and 2.2.2. Steps 3
and 4 above already installed the correct driver.
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APPENDIX P - MAP OF I/O PORTS

On the following page you will find a chart which lists all the I/O
ports that an 8080 or Z80 can address, in hexadecimal notation. An
I/0 port is accessed when the processor executes an IN xx or OUT xx
instruction, where xx is the one of the port numbers in the chart.
The port number will appear on the lower half of the address bus
instead of a memory address, and either SINP or SOUT will be active
high which tells memory NOT to react and tells I/0 devices that it
is their turn. Each I/O device and board has gating circuitry which
detects when its own port number is on the bus. Usually, I/O
devices have dip-switches or jumper pads with which you can assign
any port number.

Next to some of the ports, you will find the names of commonly used
boards which respond to those port numbers. Some of these boards
are Vector Graphic's and some are not. In the case of the Vector
Graphic boards, most of them can be assigned ANY port number, either
by dip-switch or jumper. The numbers shown for these boards are
those that Vector Graphic software expects. Use this information to
avoid present and future conflict when you are assigning port
numbers to hardware. You can also use this sheet as a worksheet if
you are assigning a number of ports.
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MAP OF PORTS

00 V.G. Flash-}V.G. 40 V.G. 16K bank selecc |80 U

Q1 Writers Bit- I3 81 c1

02 Streamer (42 82 C2

03 V.G. 43 83 Cc3

04 Bic- Alcernate (44 84 C4

Q5 Streamer Bit- 45 85 (o))

06 IT Streamer (46 86 o8]

7 I 47 87 Cc7

08 48 88 C8 VDM (not V.G.)
09 49 89 [o§ .
0A 44 8A CA

0B 4B 8B CB

(84 4C 8cC cc

0D 4D 8D CD

QE GE 8E CE

QF 4F 8F CF

1 a0 50 90 DO

11 Al 51 91 D1

12 A2 D+7A Board 52 92 D2

13 A3 (not V.G.) 53 93 D3

16 A 54 94 D&

15 AS 53 95 DS

16 A6 56 96 D6

17 A7 57 97 D7

3 58 98 D8

19 59 99 D9

1A SA 9A DA

13 SB 9B DB

1C 5C 9C DC

1D SD 9D DD

1E On/Oft Dazzler ISE 9E DE

1F Mode (Mot V.G.) [SF 9F DF

20 60 AQ EQ

21 61 Al E1

22 62 A2 E2

23 63 A3 E3

24 64 ASG E4

25 63 AS ES

26 66 A6 ES

27 67 A7 E7

28 63 A8 E3

29 69 A9 E9

24 6A JAA EA

23 [3:] AB E3

2C 6C Stactus Tarbell AC. EC

2D 6D Data Tape AD ED

2E 6E Status (Not V.G.) JAE EE

2F 6F Data AF EF .
30 BO FO

31 71 B1 |

32 72 B2 F2

33 73 B3. F3

34 74 B4 F4

35 |75 BS 11

36 76 B6 F6 V.G.

37 77 B7 F7 Joyscick
48 78 B8 F8 larbell
39 79 B9 F9 Disk
3A TA BA FA (not V.G.)
3B 78 BB FB

3C 7C BC

3D 7D BD FD

3E /& V.G. Video Uigltlzer |BE be lmsal Memor¥y ?noc V.G.
3F 7T BF FF Front oane not V.G.




APPENDIX Q - MEMORY DIAGNOSTICS

MDIAG

If you have some reason to suspect that the computer's main memory
is malfunctioning, use the Memory Diagnostic program on the MDOS
System Diskette. Simply turn the system on, mount the system
diskette in drive 0 (the right~hand drive), type B following the
Monitor prompt (*), type MDIAG following the MDOS prompt (>), then
depress the RETURN key. The program will load into the scratch-pad
area of memory (not part of main memory) and execute.

MDIAG tests the contiguous memory beginning at 0000. There are
actually two tests going on at the same time. Each repetition
("pass'") of the program fills the next 8K block of memory with
random numbers, and then tests it for changes. At the same time, it
also fills all of memory with a certain fill code, and then tests
all of it for changes. A display appears showing the result of each
repetition. The program waits a certain '"delay time" after filling
before it tests memory. After all 8K blocks of main memory have
been tested, the delay time is increased, and the program repeats
beginning with 0000.

The display shows for each repetition the TOP OF MEMORY (the lowest
address which is not in main memory), ACTIVE BLOCK (the first
address of the 8K block currently subject to the random number
test), the PASS NUMBER (incremented after each repetition), the FILL
CODE (the code used to £fill all of main memory as the second part of
the test), the DELAY TIME currently being used, the number of ERRORS
READ, and an ERROR DUMP showing the last 10 errors encountered,
giving the address which malfunctioned, the code written, and the
code read.

MDIAG will run indefinitely, with ever increasing delay timeé, if

allowed to. It is used at the factory to burn the systems in for
long periods of time. To stop it, depress the RESET key.

Monitor T Command

The T memory test is part of the Extended Systems Monitor PROM which
comes in the system. To activate it, depress the RESET key, then
type I, followed by the beginning address (in hex) of the block you
want to test, then the ending address of the block. For example, to

test the 48K of main memory, type T 0000 BFFF. The program will
begin executing immediately.

The program stores random numbers into memory, then tests to see if
any have changed. If memory is perfect, you will see nothing on the
screen. However, if anything changes, the program displays the
address, the code written, and the code read back. Then it

continues testing. It will go on until stopped by depressing the
RESET key.

Comparing with MDIAG, the strengths of the "T" test are 1) it allows

Rev- 8-3‘A 7/1/79 Q-1



you to test portions of memory which are not contiguous beginning at
0000, for example an 8K block from EQQ0 co FFFF, or the screen
memory, normally from DOCQ to D7FF; 2) ic displays ALL the errors,
rather than the last 10, allowing you to pinpoint all malfunctioning
locations, and 3) you can use it without .disk drives, if needed.

The weaknesses are 1) it may not show up errors produced by dynamic
memory over a delay time longer than T uses, whereas MDIAG increases
the delay time to long enough intervals; and 2) you must know the
ending address of memory. MDIAG is considered the better test for

dynamic memories, which are used in the standard Vector Grapaic
systems. .

Monitor N command . T = T

- - . -~ .. -

N is a non-destructive memory test. To activate it, depress the
RESET key, then type N. It will make only one pass through memory,
temporazily storing each byte, testing whether 00 and FF can be
stored and recalled corraccly, and then replacing the original
contencs. Lt does this until an error is found, whereupon it printcs
the address, the code written, and the code recalled, and then
returns to the Monitor executive.

This program is most useful for determining how much main memory a
given syscem has, because if no errors are found, it will print out
the first addrass of ROM memory which is above maia memory. The M
test is not nearly as thorough as eicher the T test or MDIAG, and it
only reports the first error found. However, it allows you to tast
memory without destroying any of the contents, unlika the ‘others.

Ma? | -~

MA? is a urility which tells you whether RAM, ROM or no memory at
all, is ac each address in the system. This includas all special
purpose memory such as video boards, scratch-pad, and so om. Use
MAP? if you azre not sure what is in the system. If the system is
standard, then the resulc should be the same as the map in Figure
1.2 (Chapter 1), wich the PROMs appropriate for your configuraticnm.

To zun MAP, simply turn che system on, mount the system diskatte in
drive Q (che righc-hand drive), type B following the Monitor prompce-
(*), type MAP following che MDOS prompt (D), the depress the RETURN
key. "The progrm will load and execute. The rasulcant display is a~
matrix of memory that is fairly self-explanacory. You only have to
know thac the addressas increase from left to right in blocks of 100
Hex (256 byzas). You can run MAP with RAM holding data or program
withourt losing anything; it is a non-destruccive test, except for

the area ic uses icself, which is the scratch-pad area beginning
§rcm DCOQ co DOFF. ‘
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