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PREFACE

CP/M* is an acronym for the Control Program for Microcomputers, the
operating system that has been the industry standard because of its con-
venience and wide range of practical applications.

This manual is designed to help you use CP/M-86 productively in your
microcomputer environment. It is divided into four parts plus an introduc-
tion.

If microcomputers or the CP/M operating system are new to you, the In-
troduction will acquaint you with the basic concepts and materials you
will be using. The Introduction also contains a section on Software Prepa-
ration Procedures that describes a procedure for making backup and work-
ing copies. By doing so, you will be able to protect your investment by
permanently storing your CP/M-86 distribution disks in a secure place.

e Part |, “Z-100 Utilities,” contains instructions for using each of the
utility programs created by Zenith Data Systems to enhance the use
of CP/M-86 with your H/Z-100 series computer.

e Part ll, the CP/M-86 “User's Guide,"” was written by Digital Research
Corp., the creators of CP/M-86. It contains a basic introduction to
the system, instructions for using the built-in commands, and instruc-
tions for using each of the utility programs supplied by Digital Re-
search.

e Part lll, the “CP/M-86 System Guide,” contains a detailed description
of the system functions and internal structure of CP/M-86. It is sup-
plied by Digital Research for persons creating software that will use
system functions.

e Part IV, the “CP/M-86 Programmer’s Guide,” describes the use of
ASM-86 to create assembly language programs for the Intel 8086
family of microprocessors. The Programmer’s Guide is also supplied
by Digital Research Corp.

*CP/M is a registered trademark of Digital Research Corp.
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Essential Requirements

Use of CP/M-86 is limited to the following specifications:

1.

Distribution Media—Three, soft-sectored, double-sided, 5.25-inch,
48-TPI, floppy disks at double density.

Disk Format—Soft-sectored, 5.25-inch, 48-TPI| or 96-TPI floppy disks
at double density; soft-sectored, 8-inch floppy disks; or a single soft-
sectored, 5.25-inch floppy disk and Winchester system.

Minimum Hardware—Z-100 or H-100 microcomputer with attached
or separate video screen.
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INTRODUCTION

Beginning Concepts

This part of the manual explains concepts that are important when you
are using the CP/M Operating System within your Heath/Zenith microcom-
puter environment.

The concepts explained here are grouped under the headings:

e  “Microcomputer Concepts” Provided for individuals who have never
used microcomputers, and for individuals with limited microcomputer
experience who wish to review.

® “CP/M Concepts” Provided for individuals who are unfamiliar with
the CP/M Operating System.

Individuals who are proficient at using both microcomputers and CP/M
can skip this section of the manual, and proceed directly to "Software
Preparation Procedures.”

To control and manipulate the CP/M Operating System, you will be re-
sponding to prompts that appear on the screen. Be sure to read “Examples
of User/Computer Dialog” so that you will be able to distinguish the style
used in this manual to represent user input and screen displays.

Examples of User/Computer Dialog

This text contains examples of user interaction with a microcomputer. in
these examples, displays presented on the screen will be represented
by the following typestyle:
THIS TYPESTYLE represents terminal displays
0123456789#$*7: = . A> ()

Command syntax and entries that are displayed on the screen are rep-
resented in the following typestyle:

THIS TYPESTYLE represents command syntax

0123456789#$%?: =.A>()
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User input (the characters that you type through the terminal) except com-
mands or entries displayed on the screen will be represented by boldface
type, as shown:

BOLDFACE TYPE represents the things you type
0123456789#%$x?:=[.1()

When you should enter a carriage return by pressing the key marked
RETURN, the example will show RETURN.

in many instances, the exact text of a display will vary by a few characters.
This manual often substitutes a few letters in place of exact characters
where variations are likely to occur. For instance, this manual will illustrate
a program’s serial number as “Serial number sss-sssss,” while your termi-
nal might actually display it as “Serial number 357-81469.”

In cases where the exact characters you type will vary, this manual pre-
sents a description of the necessary characters within curved braces,

{}.

Hence, this manual might explain that an entry should be made in the
form B:=A:{filename.ext} RETURN, when you actually type the characters
B: =A: CONFIGUR. COM RETURN.

Hardware device model numbers beginning with the “H/Z” prefix are refer-
ences to either a Heath device, a Zenith device, or both. For example
“H/Z-100” in this manual refers to hardware devices that are labeled either
“H-100" or “Z-100.”
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Microcomputer Concepts

Your microcomputer is a sophisticated piece of equipment that reflects
the latest technical advances in the computer field. But this machine is
practically useless without the programs (instructions) that tell it what to
do.

These programs are stored on disks and are used by your microcomputer
when they are required to perform a task. This section explains how the
programs are stored on disks, shows you how to handle your disks, and
defines two important types of program: the operating system and the
application program.

Disks

Stored information, or data, is arranged in concentric rings on the surface
of a disk. These rings are called “tracks.” Each track is divided into areas
called “sectors.” Each sector contains data measured in units called
“bytes.” A byte of data could be one letter typed at the terminal keyboard
or one instruction in a program. But since a byte is such a small unit,
you will more often see data measured in “kilobytes.” A kilobyte (ab-
breviated as “K”) is equal to 1024 bytes.

Data are transferred to disks in the form of magnetic impulses generated
by an electromagnet called the “read-write head.” As the name implies,
the read-write head can read data from the disk or write data on the
disk—similar to the way in which the head in a tape recorder transfers
magnetic impulses to and from a cassette tape.

But unlike a tape recorder, a disk drive unit can transfer data at any location
on the disk surface almost instantly, because the drive is usually spinning
the disk at a high rate of speed. Whenever the read-write head is instructed
to read or write data at a particular location on the disk, it positions itself
along the appropriate track and skims across the surface of the disk as
the appropriate sector spins by. Each disk has a directory that tells the
read-write head which track and sector it should access to transfer the
necessary information in the proper sequence.

There are two different kinds of tracks on every disk: system tracks and
file tracks. System tracks are reserved for part of your operating system,
and they are usually the two or three outermost tracks on the disk. File
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tracks are reserved for files, and they are the inner tracks on the disk.
(Upcoming text will explain the concepts behind operating systems and
files.)

NOTE: Before data can be written on a disk, the surface of the disk must
be prepared. Disk preparation is performed by a program called “FOR-
MAT,” which is stored on your Distribution Disk. FORMAT prepares the
disk surface by dividing it into tracks and sectors. The procedures for
constructing backups and customizing the operating system will show you
how to prepare disks using FORMAT.

Floppy Disks

A floppy disk is a circular sheet of mylar plastic with a magnetic oxide
on its surface and a square plastic cover.

Floppy disks, and the data stored on them, are fragile. Therefore, you
should adhere to the following precautions to ensure that disks and stored
data are not damaged.

Floppy Disk Handling Precautions

®  When you are holding the disk, touch only the protective square disk
cover. Do not touch the brownish disk surface that shows through
the read-write access slots in the disk cover.

o Keep the disk in the protective paper envelope whenever it is not
within a disk drive.

e Do not allow dust, ashes, liquid, or any other foreign material to con-
tact the disk surface.

o Keep the disk away from electric motors, appliances, telephones,
etc., as these devices contain magnets that could alter the magnetic
impressions on the disk.
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® Never put a disk into a drive unit before turning on hardware equip-
ment; and never leave a disk in a drive unit while the power is being
turned off. Sudden fluctuations in the power supply to your hardware
environment could cause the read-write head to write on the disk
surface, and destroy stored information.

e Do not expose disks to temperatures above 125 degrees Fahrenheit
(52 Centigrade), or temperatures below 40 degrees Fahrenheit (4
Centigrade).

® Never press a ball-point pen or a pencil directly against the cover
of a disk. Instead, mark disk labels before attaching them to the disk
cover, or mark them using a felt-tip pen while they are on the disk
cover.

® Do not allow the disk or its cover to be bent, creased, or torn.

o Do not attach paper clips to the disk.

Write-Protecting and Write-Enabling Floppy Disks

You can mechanically prevent or allow the writing or erasing of information
to or from your disks by covering or uncovering the notch in the disk
cover with specially-provided tabs. The way that you use these tabs de-
pends on the size of the disk.
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Figure 1.1 5.25-inch Floppy Disks

WRITE-ENABLED

With 5.25-inch disks, the notch is covered to prevent you from writing
to or erasing from the disk. Therefore, by putting the tab on a 5.25-inch
disk, you are “write protecting” the disk. A 5.25-inch disk with a notch
that is not covered can be written to or erased from. Therefore, a 5.25-inch
disk with an uncovered notch is “write-enabled.” Figure 1.1 illustrates this

distinction.
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X Diskette No.

7 Diskette No

READ-WRITE WRITE-PROTECT READ-WRITE WRITE-ENABLED
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WRITE-PROTECTED WRITE-ENABLED

Figure1.2 8-inch Floppy Disks

With 8-inch disks, the notch is covered to allow you to write to or erase
from the disk. Therefore, by putting the tab on an 8-inch disk, you are
“write enabling” the disk. An 8-inch disk with a notch that is not covered
can not be written to or erased from. Therefore, an 8-inch disk with an
uncovered notch is “write-protected.” Figure 1.2 illustrates this distinction.

NOTE: Whether a disk is write-protected or write-enabled, you can usually
read or copy data from it.
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inserting Floppy Disks

To ensure that data stored on your floppy disks can be safely and efficiently
accessed, the disks must be inserted into drives carefully and correctly.

When you insert a floppy disk into a disk drive, point the oblong holes
in the square plastic cover towards the back of the drive. A label is usually
affixed to one side of the plastic disk cover, and this label should face
upward on the right side as the disk is inserted into the drive. When the
disk is fully inserted in the drive slot, close the drive latch.

Figure 1.3 illustrates the proper technique for inserting floppy disks into
some of the drives that Heath/Zenith offers.

\ : )
LOW PROFILE MODEL

LATCH

[

4‘:\2; ’ o [
ALL IN ONE MODEL — S

==

LABEL

e —

Figure 1.3 Inserting Floppy Disks
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rocomputer Concepts

The Operating System

An operating system is a computer program that controls both the compo-
nents of your hardware environment and subordinate programs (“applica-
tion programs”) that perform specific tasks.

It provides a vital link between your keyboard and your application pro-
grams, and between your application programs and your peripheral hard-
ware. Thus, it is essential that you use an operating system whenever
you use an application program in your microcomputer.

The way that you use the CP/M Operating System is to copy an image
of the system from a disk and put it inside the memory of your micro-
computer. This activity (called “booting up,” or “cold booting”) occurs auto-
matically when you power up the computer and insert a disk containing
the CP/M Operating System.

CP/M can perform several useful functions when it is alone in your com-
puter's memory, and it also has “hollow” areas into which you can load
application programs as you need them.

Operating System Components

The Heath/Zenith CP/M Operating System is divided into two software
components: the “system kernel” and the “BIOS file.” A disk that contains
both of these components is “bootable,” which means that it contains an
image of the operating system that can be inserted into the computer
and used.

The System Kernel

The system kernel is a set of programs that reside on the reserved system
tracks of a disk. A special data transfer utility (called LDCOPY) is used
to copy the system kernel from one disk to another. The system kernel
manages files, translates the commands you enter at the keyboard, and
performs other functions that do not depend upon specific hardware char-
acteristics.
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The BIOS Files

BIOS stands for Basic Input/Output System, which is the part of the operat-
ing system that enables CP/M to work in Heath/Zenith hardware. The
BIOS used with this CP/M release is a file called CPM.SYS. The BIOS
file can be manipulated by the same methods used to manipulate other
files that are stored on the disk.

Operating System Requirements

To use the operating system, you must transfer a copy of it from a disk
to the computer by performing an activity called “booting up” or “cold boot-
ing.” Both the system kernel and the BIOS file must be together on a
disk for that disk to be usable for booting up.

To protect your software investment, we strongly suggest that you make
backup copies of your CP/M distribution software before using it for any
practical applications. Once you have made backup copies, your CP/M
software will be ready for use in Heath/Zenith hardware. “Software Prepa-
ration Procedures” shows you how to start up and back up your CP/M
software.

The CP/M Operating System on your distribution software is ready to ac-
commodate a standard configuration of hardware devices. If your hard-
ware configuration differs from these standards, you must adjust the sys-
tem before it will accommodate all of your devices. Your distribution soft-
ware includes utilities to help you adjust the system for your devices.

Your CP/M-86 distribution software contains a serial number to prevent
the mixing of this software with software from other CP/M distribution pack-
ages. Therefore, do not try to use this CP/M system with other CP/M
systems or utilities, and do not try to use these utilities with other CP/M
systems.

Application Programs

An application program performs specific user functions by passing data
to the system and reading and processing data from the system.
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Application programs are stored on the file tracks of a disk in units of
data called “files.” An application program might consist of several files
that automatically access each other under certain circumstances.
Whenever an application program file is needed to perform a specific task,
an image of this file is copied from the disk and inserted into computer
memory, where the CP/M Operating System has a reserved “hollow” area
for it.

After the application program files have served their purpose, CP/M moves
them aside and either reserves its hollow memory areas for new applica-
tion programs or executes some of the programs within the operating
system itself.

An important feature of CP/M-86 is that it supports both 16-bit and 8-bit
software. This feature of CP/M-86 permits you to use application programs
designed to run within either 16-bit or 8-bit CP/M systems. Thus, the
number of application programs you may run under CP/M-86 is greater.
In addition, if you are upgrading your system to CP/M-86 from one of
Heath/Zenith's earlier versions of 8-bit CP/M, the 8-bit support provided
by CP/M-86 will make this process more convenient. A more detailed
explanation of how the support design works is included later in this chap-
ter.

Utilities

Your distribution disk contains several application programs, that are often
referred to as transient commands or utilities because they provide a
number of routine functions that will help you take maximum advantage
of your computer system. These programs, stored on the distribution disk,
are identified by names that end with the file extension “CMD.” This exten-
sion indicates that these files are valid commands that can execute under
CP/M.

Application Program Requirements

It is important to remember that an application program cannot produce
the results you desire without the presence of an operating system. There-
fore, you must always load the CP/M operating system into your micro-
computer before you can use any application program. (Start up Procedure
in the Introduction will show you how to put CP/M in your computer.)



Page 12

INTRODUCTION

7 e e s, 5
R B g FY IR BF LS ¥ oYY ot d
nputer LOncepis

Furthermore, the CP/M Operating System must be capable of controlling
all of your hardware devices before any application program can use these
devices. Sometimes you must adjust the system (as described in Backup
Procedures) so it can control your hardware devices.

Each application program consists of at least one file with a .CMD file
name extension. Some application programs also consist of additional
files. All of the files included in an application program must be present
on a disk within a drive whenever you wish to use the application program.

CP/M Concepts

CP/M Concepts explains some of the basic properties of the CP/M Operat-
ing System and some of the conventions you must follow when using
the system. After reading Microcomputer Concepts and CP/M Concepts
you should be ready to perform the Software Preparation Procedures.

Specifically, this text shows you how CP/M stores data in units called
files, how CP/M accesses these files through disk drives, and how you
should issue commands to the CP/M Operating System.

Files

The CP/M Operating System enables you to create, analyze, and manipu-
late data by storing this data in units called “files.” These files are stored
on the surface of a disk and given names that conform to CP/M file naming
conventions.

When you issue a command that refers to a particular file by name, CP/M
goes to the appropriate disk, makes a copy of the file, and puts the copy
into one of the hollow areas in computer memory.

CP/M File Naming Conventions
A file name consists of two parts: the primary name and the extension.

The primary name has between one and eight characters, and is essential
in all file names. The extension can have between one and three charac-
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ters, or it can be omitted entirely. The primary name and the extension
are separated by a period (.), in the following form:

{primary name}.{extension}

The characters used in the primary name and extension can be any char-
acter on the keyboard except the following special characters:

+>.,;:=7*][]

The following example file names are valid because they conform to CP/M
file name conventions:

memo.doc CPM.SYS PROGRAM.ASM 4/27/81.TXT
FORMAT.COM FILE#1 33%-RATE.DAT WSMSGS.OVR

Although the extension is optional, you'll probably find it useful to give
your files extensions that somehow describe the type or purpose of the
file you are naming. The following list shows several extensions that are
applied to files used for a specific purpose:

EXTENSION  FILE PURPOSE

A86 Assembler source file

BAK Backup file

BAS BASIC source file

CMD Command file (executable under CP/M-86)
COM 8080/8085 Command File

H86 Intel HEX object file

INT Intermediate BASIC file (for BASIC-E,CBASIC)
PRNorLST Printfile of program listing

SuB A list of commands to be executed with SUBMIT
SYM Symbol table file

$$% Temporary work file
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Referencing Several Files at Once
(Wild Card File Names)

Many of the commands that you will issue refer to files by name. But
when you want to issue the same command for several files with similar
names, it is often more convenient to enter a “wild card file name” with
the command.

A wild card file name represents several file names—much like a “joker”
in a deck of cards can stand for any card in the deck. (Wild card file
names are sometimes called “ambiguous file names.”) A wild card file
name contains either asterisks (*), or question marks (?), or both.

An asterisk (*) is entered in place of the entire primary name and/or exten-
sion of a file, as shown in the following example:

16MAY82.*

in this example, the asterisk replaces the extension so that this wild card
refers to files on the disk with the primary name “16MAY82” and any
extension.

In the following example, the wild card asterisk takes the place of the
primary name:

*.CMD

Therefore, all files with the extension “CMD” and any primary name would
be referenced.

The wild card *.* stands for any file on the disk. (Actually, there are
exceptional circumstances under which all of the files on a disk cannot
be referenced at one time, but these circumstances will be explained in
later text.)

Question marks (?) can be used in a wild card file name to take the
place of single characters at fixed file name positions. For instance, the
wild card

JOB?.H86
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would refer to any file that has the extension “H86,” a primary name with
the characters “J,” “O,” “B,” and one or fewer additional characters. Hence
the files “JOB0.H86,” “JOB1.H86,” and “JOBY.H86" are just a few of the
files that could be referenced by such a wild card (if these files existed
on the disk).

You can use any number of question marks in a wild card (up to 11)
and the actual file names referenced will be those with the same characters
as those that are explicitly stated in the wild card and any characters
in the place of the question mark characters.

the “CMD” extension—just like the *.CMD wild card.

Disk Drives

A disk drive is a device that transfers data to and from disk storage media.

Drive Names

To allow you to refer to disks and files within your disk drives, the CP/M
Operating System recognizes each drive in your hardware environment
by a distinct drive name. A drive name consists of a letter of the alphabet
in the range A through P and a colon (:).

Example drive names are A: B: C: and D:

Default Drive

The default drive is the drive to which the system will refer unless you
specifically tell the system to refer to a different drive. The default drive
is also the drive named in the system prompt, which is displayed when
the CP/M system is in control. (Drive A is always the default drive when
you boot up, as shown by the A> system prompt.)
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You can execute an application program that is stored as a file in the
default drive by typing the primary file name of the application program
file (the part without the “CMD” extension) in response to the system
prompt, as shown:

A>{primary name} RETURN
Where A> is the system prompt; and

where {primary name} is the primary name of the file that you want to exe-
cute. For this command to be valid, the file must reside on a disk
in default drive A and have a “CMD” extension.

If the file represented by {primary name} does not reside on default drive
A, then the system will display a message repeating your unfound entry
with a question mark, as shown:

A>{primary name} RETURN
{primary name}?

This kind of error message will also occur if you use improper syntax
in your entry or misspell your entry.

Changing the Defauit Drive

You can change the default drive by typing the name of another drive
and pressing RETURN at the A> prompt, as shown:

A>B: RETURN

Such an entry will produce a new system prompt, indicating that drive
B: is now the default drive, as shown:

A>B:
B>

NOTE: Any drive that is changed to the default drive in this fashion must
be a valid drive within your hardware environment, and it must contain
a floppy disk prepared by the FORMAT program. When you switch default
drives in this fashion, the CP/M system will assume that any application
program you wish to execute should be found on a disk in the new default
drive.
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Accessing a Non-Default Drive

A non-default drive is a disk drive whose name is not displayed in the
system prompt. For instance, if the A> system prompt is displayed (mean-
ing A is the default drive), then your non-default drives are any valid drives
with names “B” through “P.”

When you want to execute an application program that resides on a disk
in a non-default drive, type the name of the appropriate non-default drive
and a : (colon) immediately before the program’s primary name and before
you press RETURN:

A>B:{primary name} RETURN
Where A> is the system prompt;
where B: is the name of the desired non-default drive; and

where {primary name} is the primary name of the file that you want to exe-
cute. The file must reside on a disk in non-default drive B, and
have a “CMD” extension.

The CP/M system would respond to such an entry by “logging-in" disk
B to get the application program indicated by {primary name}, inserting an
image of this program into computer memory, and executing the program.

Switching Floppy Disks Between Drives

When you reference a floppy disk drive (by entering a command at a
default drive, by changing default drives, or by logging in a non-default
drive with a command), CP/M remembers some of the characteristics of
the disk in the referenced drives. Switching disks between drives can
cause problems unless you tell the system to forget the old characteristics.

You can make the system forget about old disk characteristics by perform-
ing a “warm boot” (by holding down the CTRL key and pressing the C).
This entry is often abbreviated as CTRL-C, and it is must be entered
in response to the A> system prompt. It tells the operating system to forget
what it knows about the disks that were logged in the drives and to log
in (or, look at) the new disks. Then it redisplays the system prompt.
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We suggest that you perform a warm boot whenever you remove a disk
from a drive and replace it with another disk (unless the system or an
application program prompts you to insert a different disk).

Using CP/M With One Drive

When you enter a valid command that requires more disks than you have
physical drives, CP/M displays prompts that instruct you to insert the re-
quired disks into the physical drive at the appropriate time. The prompts
appear in the form:

PUT DISK x IN DRIVE y: AND PRESS RETURN

Where x is the logical name that is assigned to a particular disk for the
duration of the operation; and

where y: is the physical name given to the single drive, which is temporar-
ily set to read data from or write data to a particular disk.

When such a prompt appears, you should remove the disk that is already
in the drive, insert the disk that the prompt indicates, and press RETURN.
Execution of the program will resume until the drive needs to write data
to or read data from a different disk. Then a similar prompt will appear,
requesting that you insert a different disk into the drive.

You do not have to perform a warm boot after switching disks in this
manner. However, you must keep track of which disk is which. If you
insert the wrong disk, the required data will not be found and you might
have to restart the operation.

Commands

In general, a command is a program that can help you to create, change,
analyze, or move data. Commands are entered in response to a “system
prompt.”



Page 19

INTRODUCTION

A system prompt consists of the letter for the default drive and the greater
than (>) character. When you start up CP/M, the system prompt is dis-
played on your screen, as shown:

A>

The system prompt tells you that CP/M is ready to receive a command
in the form of a “command line.”

Command Lines

A command line is the form of response you make to the system prompt
to bring up, or “enter,” a command. A command line usually consists of
three components: the “function,” the “argument(s),” and the RETURN.
The function is entered first, and it indicates the activity that will be per-
formed. The first argument is entered one space after the function. The
argument indicates what data (files, systems, disks, drives, etc.) the func-
tion's activity should be performed upon. Each argument that follows is
separated by one space from the preceding one. After entering the function
and argument, you must press RETURN to tell CP/M that the entire com-
mand line is ready for execution. A command line can contain a maximum
of 127 characters.

You will enter command lines in the following form:

A>{function} {argument} {argument}... RETURN
Where A> is the system prompt;
where {function} is mandatory for all commands;
where {argument} {argument}. .. is optional for some commands; and
where RETURN is mandatory for all commands.
Always separate the command line function and the command line argu-
ment with one space. Furthermore, any command entered at a prompt
that includes the “>" character must end with a RETURN. However, com-
mands themselves often display prompts as well. And when such a prompt

ends with a colon (:), a RETURN is usually not required for CP/M com-
mands and utilities.
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NOTE: In this text, when you are to press the RETURN key the instruction
will be listed as RETURN.

There are two kinds of commands that can be executed in a CP/M operat-
ing environment: Resident Commands and Transient Commands.
Resident Commands

Resident commands reside within the CP/M Operating System. Therefore,
CP/M doesn’t have to refer to a disk to know how to execute these com-
mands—although the commands themselves might affect data that are
stored on a disk.

The CP/M Operating System contains the following resident commands:

DIR Displays the names of files without a SYS attribute that reside
on a disk.

DIRS Displays the names of files with a SYS attribute that reside on
a disk.

ERA Erases specified files from a disk.

REN Renames a specified file on a disk.

TYPE  Displays the contents of a file on the terminal.

USER Enables you to divide the space on a disk into separate areas
for different users, to display the current user assignments, and
to change those assignments.

This list shows only the command line function of the resident commands.

See the “User’'s Guide” for a comprehensive explanation of the arguments

used when these commands are entered.

Transient Commands

Transient commands are application programs that are supplied with the

CP/M Operating System on your CP/M distribution software. These appli-

cation programs help you to manipulate the operating system and to per-
form several other useful microcomputer activities.
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CP/M Concepis

These commands (also known as “utilities”) are stored on the disk as
files with the “CMD” extension. When you issue a command that makes
reference to one of these files, CP/M copies an image of this file from
the appropriate disk, puts this image into one of CP/M’s hollow areas
inside the computer memory, and begins execution of the transient com-
mand.

BIOS Source Files

One of your Distribution Disks contains the source code files used to pro-
duce CPM.SYS. These files are supplied for the benefit of assembly lan-
guage system programmers, and they will not be needed by most custom-
ers. Many of the files on this disk are written in 8086 assembly language
and require ASM86 for assembly.

Support of 8-Bit Software

Although a 16-bit operating system, CP/M-86 is designed to also support
8-bit software. Briefly described, this feature works by first looking for a
16-bit version (indicated by the filename extension .CMD) of the program
whose name has been entered at the system prompt. If a 16-bit version
of the program is not found, the system then searches for an 8-bit version
(indicated by the filename extension .COM).

In more detail, the search for and execution of the correct program pro-
ceeds in the following steps:

1. Afilename is entered at the system prompt (e.g., A>8-BIT or A>B: 8-BIT).

2. The system searches for an internal CCP command (such as the
resident commands REN or ERA); if the system does not find one
that matches the filename,

3. the system searches for a file xx.CMD (e.g.8-BIT.CMD) in the current
user; if the system does not find one that matches the filename,

4. the system searches for a file xx.CMD (e.g., 8-BIT.CMD) with a sys-
tem attribute in User 0.

If the system still does not find the correct file, it ends it search for a
16-bit version of the program and begins to search for an 8-bit version.



Page 22

INTRODUCTION

Sl N
PR WS ¥
WS L8 B

5. The system searches for a file xx.COM (e.g., 8-BIT.COM) in the cur-
rent user; if it does not find one that matches the filename,

6. the system searches for a file xx.COM (e.g., 8-BIT.COM) with a sys-
tem attribute in User 0.

When a file xx.COM is found, the program is loaded into a free 64k bank
of memory and the 8085 processor is started. An interface is automatically
provided between the 8-bit program and CP/M-86. The program is then
executed.

While CP/M-86 supports many 8-bit programs, there are a few restrictions
you should be aware of if you plan to use the system’s dual capacity
on a regular basis.

1. At program termination, there is no automatic reset of the BDOS
disk subsystem. This means that you cannot, for example, switch
disks in a drive without pressing CTRL-C to perform a warm boot.

2. 8-bit programs that modify the operating system and stay resident
(e.g., XSUB and DESPOOL) will not function.

3. BDOS and BIOS calls that return the address of tables, return a
pointer to a copy of the table. Three tables are supported: 1) disk
header table, 2) disk parameter table, 3) allocation vector. You should
note, however, that only one copy area is provided for each type
of table.

4. Only the standard Digital Research BDOS and BIOS entries are sup-
ported. This does not include any Heath/Zenith extensions.

Command Line Entry

CP/M is very precise in the form it expects command lines to have. You
must spell all components of a command line correctly and include the
names of non-default disk drives whenever a referenced file is not on
the defauit disk. If you don’t, CP/M will not be able to execute your com-
mand and will respond by redisplaying the invalid command line with a
question mark (?). However, CP/M does allow some flexibility in the way
you may respond to the system prompt, as the following special entry
explanations show.
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Command Editing Keys

NOTE: In this text, “CTRL” followed by a hyphen and a letter (CTRL-S,

CTRL-C,

CTRL-P for example) indicates that you should hold down the

key marked CTRL (control key) while pressing the key marked with the

letter.

The following list explains the single keys and combinations of keys that
you can press to edit a command line before submitting it to CP/M for
execution.

DELETE Removes the previous character typed from the command line.

BACK
SPACE

CTRL-H

CTRL-X

CTRL-U

CTRL-R

Depending on how your operating system is adjusted, the re-
moved characters might be echoed (repeated in reverse) on
the screen, or erased from the display.

Removes the previous typed character. Also removes any de-
leted characters that were echoed in the line immediately to
the left of the cursor.

Same as BACK SPACE.

Removes all characters typed in the command line, as if you
used BACK SPACE all the way to the beginning of the line.

Effectively removes all characters typed in the command line
and allows you to try again on the line beneath the old line.
It leaves the display of the old command line on the screen,
and displays the “#” character at the end of this old line to label
it as a nullified entry.

Redisplays the edited version of a command line below the
“scratch pad” version of the line without any of the deleted char-
acters that might have been echoed in the line. Also displays
the # character at the end of the “scratch pad” version.
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Command Entry and Display Keys

The following list explains the single keys and combinations of keys that
you can press to end a command line and submit it to CP/M for execution.

RETURN

LINE FEED

CTRL-J

CTRL-M

CTRL-E

Ends the command line, sends the command to the system
for execution, and displays nothing on the screen. After
execution of the command, CP/M redisplays the system
prompt. In this manual, the RETURN will often be used
in examples and instructions to remind you to make this
entry at the end of a command line.

Same as RETURN.
Same as RETURN.
Same as RETURN.

Enables you to see the entire display of a command line
that is longer than your screen is wide. When you type
this entry, the remaining portion of your command line will
be displayed at the left-hand end of the next screen line.

This entry will not send your command line to the system
for execution (as a RETURN entry would). It is not essential
that you enter CTRL-E when typing a command line that
exceeds console display range because CP/M will process
your command line even if it does not fit on one screen
line.

Even if you type CTRL-E entries, a command line cannot exceed 127
characters in length. If you type a 128th character in a command line,
CP/M will automatically interpret it as a carriage return and try to execute
your command line based upon the first 127 characters.

The following entries enable you to enter comments that CP/M will ignore:

; (semicolon) Enables you to enter comments not intended for
execution without receiving error feedback from CP/M. Com-
ments can consist of any characters you wish, typed after the
“” entry, and followed by a RETURN or “CTRL-U” or “CTRL-X.”
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(colon) Same as ; except that you should not begin a comment
line with two consecutive colons.

Cursor Movement Keys

The following entries enable you to rapidly skip several spaces in a com-
mand line or comment:

TAB

CTRL-I

As with a regular typewriter, this key enables you to advance
several spaces without pressing the space bar several times.
It skips to the eighth column of the console display range or
to some column numbered by a multiple of eight. Hence if you
enter a TAB at the beginning of a command line, you will skip
six columns (because the system prompt takes up two columns).
If you immediately enter another TAB, you will skip an additional
eight columns, and so forth.

Same as TAB.

Command Execution Keys

The following list explains the single keys and combinations of keys that
you can press to change the way in which CP/M executes your command

line:

CTRL-S

CTRL-P

Interrupts the display of data on the screen when it is pressed
once. It allows CP/M to resume data display when pressed a
second time. This entry is useful when data scroll by too quickly
for you to read them. CP/M will resume data scroll when any
other key is pressed or CTRL-S is pressed a second time.

This entry after the system prompt causes CP/M to send most
of the output it displays to the list device (LST:) at the same
time. (The list device is usually a printer.) Pressing CTRL-P a
second time will stop the display to the list device. This entry
is useful when you want to record on paper the displays that
appear during the execution of a command.

NOTE: CTRL-P should not be entered unless your printer (or
other LST: device) is connected, turned on, and properly confi-
gured (see CONFIGUR in Part ).
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Software Preparation Procedures

Following are procedures for preparing your CP/M software so that it works
efficiently with your hardware:

e  Startup Procedure Helps you to prepare your microcomputer hard-
ware for use and to load the CP/M Operating System into your micro-
compulter.

e Backup Procedures Helps you to copy and customize your CP/M
distribution software onto backup and working disks to protect your
software investment.

Startup Procedure

This procedure will explain the sequence of steps necessary for loading
and running CP/M. This sequence includes the preparation of your hard-
ware devices, the insertion of a bootable disk into the appropriate drive,
and the movement of a copy of the CP/M Operating System from a disk
into your microcomputer’s memory.

The most significant step in this sequence is the movement of CP/M from
a disk into the microcomputer’s memory. This step is known as “booting
up” or “cold booting.” You will perform this step at:least once each time
you use CP/M in your microcomputer. Once loaded into memory, CP/M
can control an application program or perform one of the many tasks
within its own repertoire.

This procedure consists of several steps to help you start up CP/M in
your Z-100 microcomputer. After you have unpacked your computer and
connected any peripheral device to it according to the procedures given
in the Z-100 Series User’'s Manual, proceed with the following steps.

NOTE: Your Z-100 computer is equipped with an automatic bootup feature.
When your Z-100 is shipped, this feature is set to boot up immediately
when the computer is powered up or after it is reset. Therefore, a manual
bootstrap command is not necessary during the startup procedure. For
more information about booting up see the Z-100 User’s Manual.

1. Make certain that the power cords and transmission cables to all
of your hardware devices are securely plugged into the proper recep-
tacles. (Refer to the manual of each hardware device for assistance.)
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2. Turn on the power switches to all of your hardware devices. Within
a few seconds, the red light on your drive will glow.

3. Place CP/M Distribution Disk | into the left-hand drive (if you have
a Low-Profile Z-100) or into the upper drive (if you have an All-in-One
Z-100), and close the drive door.

Within a few more seconds, a CP/M-86 identification message and system
prompt will be displayed in a form similar to the following:

CP/M-86 VERSION x.xx 07/07/82

A>

You have successfully booted the CP/M-86 Operating System. The A>
system prompt indicates that the system is waiting for you to enter a
command. Proceed to “Backup Procedures.”

NOTE: If a message and prompt in this form do not appear, take one
of the following steps:

® [f nothing appears on the screen, hold down the CTRL key while
pressing the RESET key to reset the computer. The bootup procedure
should resume automatically and cause display of the message and
prompt.

e [f a pointing finger prompt appears on the upper left-hand corner
of the screen, then the automatic bootup attempt was aborted. You
must now enter a manual bootup command, as explained in the Z-100
User's Manual. (In general, manual bootup can be performed by
pressing the B key and then RETURN.)

e If these steps continually fail to produce any screen display, refer
to the section entitled “in Case of Difficulty” in the Z-100 User’s Man-
ual.

Backup Procedures

Before beginning regular use of your CP/M system, you should protect
your software investment by making at least two exact copies of the distri-
bution disk set. After this is done, the distribution disks should be perma-
nently stored in a secure location.



Page 28

One copy of the distribution set will become your master set. It should
be kept in a safe but accessible location and should be used to create
all future working copies of the CP/M system.

The second copy of the distribution set will become your working copy.
it should be stored near your computer system and should be used for
routine daily operations. Since floppy disks can be damaged during use
and do eventually wear out, you should expect to create new working
disks from your master set from time to time.

These backup procedures can be used whether your computer has a
single floppy disk drive or multiple floppy drives. You will need six blank
disks that are not write-protected. Follow these steps:

1. Carefully read the instructions for using the FORMAT utility in Part
I: “Z-100 Utilities.” Following these instructions, FORMAT all six of
the blank disks using the double-sided option.

2. Carefully read the instructions for using the COPYDISK utility in Part
I, the “User’s Guide.” Following these instructions, copy distribution
disk | to two of the blank disks. Then copy distribution disk |l to
the two disks. Finally, copy distribution disk IIl to the remaining two
disks.

You will probably find it desirable to transfer the CP/M-86 Operating Sys-
tem and/or certain utility programs to the disks containing your application
software. This can be accomplished using the LDCOPY utility (see Part
1) and the PIP utility (see Partl).
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ASSIGN

The Utility that Assigns Winchester Partitions to Drives

The ASSIGN utility enables you to access data from Winchester disk parti-
tions by assigning the partitions to drives, or by changing partition drive
assignments. ASSIGN can also identify all of the partitions on a Winchester
disk, and identify which of these partitions are currently assigned to a
drive name.

Winchester Disk Partitions

A partition is an area on the surface of a Winchester disk that performs
as though it were a floppy disk drive during most CP/M operations. Two
partitions are already established on your Winchester disk when it is ship-
ped from the factory. Both of these partitions can be made accessible
at one time, provided they have been formatted with either CP/M-85 or
CP/M-86.

Partitions are identified by a partiton name that consists of one to 16
characters, and optionally an operating system name that consists of 10
characters.

Although one partition is accessible as soon as you boot up to the Win-
chester disk, you can access no other partition until you run the ASSIGN
utility to assign the second partition to a drive name. If you boot on a
floppy, both partitions must be assigned.

NOTE: If you have repartitioned your Winchester with the PART utility
(see Winchester User's Supplement) to contain more than two patrtitions,
you are still limited to having a maximum of two partitions accessible at
one time.

Assigning Partitions = Inserting Disk

For most CP/M operations, you can think of a Winchester partition as
if it were a floppy disk. However, you must also realize that the ASSIGN
activity is similar to the fundamental activity of inserting a floppy disk into
adrive.

You must insert a floppy disk into a drive before its data can be accessed.
Likewise, you must assign a partition to a drive before its data can be
accessed (unless you booted up to the partition).
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Inquiry of Available Partitions

To find out the names of all of the partitions on the Winchester disk,
enter the following command:

A>ASSIGN ? RETURN
ASSIGN will respond with a display in the following form:

PARTITION NAME  0S NAME  SIZE

CPM-BUSINESS :CPM 3200k
CPM-WORDPROC :CPM 2860k
CPM-PROGRAMS :CPM 2020k
Z-D0S1 : Z-DOS 1600k

Where the characters listed beneath “PARTITION NAME” are the partition
names that were designated for each partition when the PART
or PREP utility was run;

where the characters listed beneath “OS NAME" are the operating system
names that were designated for each partition when the PART
or PREP utility was run; and

where the numbers listed beneath “SIZE” show the total capacity (in kilo-
bytes) of the partition named to the left. This capacity includes
usable file space and space that might be occupied by an operating
system or by bad sectors. (To determine the amount of usable
file space that is free on a partition for future files, use ASSIGN
to assign that partition to a drive and run the STAT utility.)

NOTE: The patrtitions listed in this display may or may not be assigned.

Inquiry of Current Assignments

To find out the names of the partitions on the Winchester disk that are
currently accessible through a drive name, enter the following command:

A>ASSIGN RETURN

The ASSIGN utility will display equations to indicate which drive names
can be used to access which partition names, as in the following example:
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A
B:

CPM-WORDPROC; CPM
CPM-PROGRAMS; CPM

When you boot up to a Winchester disk partition, that partition is automati-
cally assigned to drive A, and a different partition can be assigned to
drive B using the ASSIGN utility.

Assigning Partitions to Drive Names

To assign a partition to a drive, enter a command in the following form:
A>ASSIGN {d}: ={partition name};{system name} RETURN

Where {d} is the drive to which you wish to assign the partition;

where {partition name} is the partition name of the established partition you
wish to assign. Partition names contain 1-16 ASCII characters ex-
cluding the semicolon, space, and tab. This entry is mandatory
in a drive partition assignment command;

where ; is a semicolon that must be used as a separation character only
when you also specify a system name; and

where {system name} is the operating system name of the established parti-
tion you wish to assign. Operating system names contain 1-10 ASCI|
characters excluding the semicolon, space, and tab. The operating
system name is an optional entry. You only need to specify it if
the specified {partition name} matches that of another partition on
the disk.

NOTE: The {partition name} and {system name} are both components of the
“bootstring,” which must sometimes be specified in bootup commands.

For example, you can assign the partition named “CPM-PRO-
GRAMS;CPM” to drive B with the following command:

A>ASSIGN B: =CPM-PROGRAMS; CPM RETURN
Furthermore, if you have only one patrtition on the disk with the partition
name “CPM-PROGRAMS,” you can omit specification of the operating

system name in the command, as shown:

A>ASSIGN B: =CPM-PROGRAMS RETURN
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Valid Assignment Commands

A maximum of two Winchester disk partitions can be assigned to drive
names at one time, regardless of how many partitions have been estab-
lished on the disk.

The drives to which you can assign a partition vary, depending upon the
type of media you use to boot up and the types of drives you have in
your hardware environment. The following table shows which forms of
partition assignment commands you can enter depending upon your
bootup media and upon which kind of disk drive you might have. (The
command forms indicated in this table use the variable {partition name};{sys-
tem name} to represent the partition you wish to assign.)

Bootup Additional

Media Drives Valid Assignment Commands

5.25-inch with any 8-inch A>ASSIGN E: ={partition name};{system name} RETURN

floppy disk floppy drives A>ASSIGN F: ={partition name};{system name} RETURN

5.25-inch with no 8-inch A>ASSIGN C: ={partition name};{system name} RETURN

floppy disk floppy drives A>ASSIGN D: ={partition name};{system name} RETURN

8-inch with any A>ASSIGN E: ={partition name};{system name} RETURN

floppy disk 5.25-inch A>ASSIGN F: ={partition name};{system name} RETURN
floppy drives

8-inch with no A>ASSIGN C: ={partition name};{system name} RETURN

floppy disk 5.25-inch A>ASSIGN D: ={partition name};{system name} RETURN
floppy drives

Winchester not *A>ASSIGN A: ={partition name};{system name} RETURN

partition applicable A>ASSIGN B: ={partition name};{system name} RETURN

*When you boot up with a Winchester partition that contains the CP/M-86 Operating System, this
partition is automatically assigned to drive A.
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Assign Error Messages

BAD PARTITION NAME

EXPLANATION: This error occurs if you try to assign a valid drive name
to an invalid partition name, or if you made a syntax error during command
entry. To correct this, you must reboot and re-enter any assignments
made.

BAD DRIVE NAME

EXPLANATION: This error occurs if you try to assign a drive name other
than A or B to a Winchester disk partition. You must re-enter assignment
commands.

PARTITION ALREADY IN USE

EXPLANATION: This error occurs if you try to assign a new drive name
to a partition name that already has an assigned drive name. The assign-
ment of a currently assigned partition must be removed before a new
drive name can be assigned to that partition.

BAD OPERATING SYSTEM NAME

EXPLANATION: This error occurs if you try to assign a partition name
with an invalid operating system name to a valid drive name. This assign-
ment should be attempted again with an operating system name that helps
to identify an existing partition.

INCORRECT VERSION OF BIOS

EXPLANATION: The operating system being used will not accommodate
Winchester disk partitions.

DISK READ ERROR

EXPLANATION: The operating system failed in an attempt to read from
the Reserved Winchester Area (see text on PREP). Use VERIFY utility.
If this error message occurs again, contact Zenith Data Systems Technical
Consultation for assistance.
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BACKUP

The Utility that Facilitates File Copying from Working Disks
and/or Patrtitions to Backup Storage Media

The BACKUP utility enables you to conveniently copy large quantities
of files from disks or partitions.

BACKUP is especially beneficial to Winchester disk users, because Win-
chester disk partitions hold so many files.

Because BACKUP works with both floppy disks and Winchester partitions,
this text refers to recording media as “partition/disk” or “disk/partition” wher-
ever it would be practical for you to use either a floppy disk or a Winchester
partition.

BACKUP’s function is complementary to the function of the RESTORE
utility, which can return backed up files to their original media.

NOTE: The disks that receive backed up files in a BACKUP operation
must be formatted. Therefore, before using BACKUP, you should deter-
mine how many disks will be necessary to receive the backed up files.
(The STAT utility can be useful in determining the size of the files you
wish to back up.) Then you must use the FORMAT utility to prepare each
of the necessary disks.

Backup Operation

When the BACKUP utility copies files from a source partition/disk, it tem-
porarily concatenates them to be stored as a single “backup file” on the
destination media. Thus the backup file is a long, continuous string of
data including individual files that are joined by BACKUP and separated
by RESTORE. The backup file also contains a directory that lists all of
the individual files in the exact sequence they were copied.

However, the backup file might be much larger than the capacity of your
destination media. For instance, if the source in a BACKUP operation
is a large Winchester disk partition and the destination is a 5.25-inch floppy
disk drive, then the backup file will likely overflow the capacity of a single
floppy disk.
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Therefore BACKUP is capable of storing parts of the backup file on more
than one disk. BACKUP accomplishes multidisk storage by recording up
to the absolute capacity of the distribution media, prompting you to insert
another disk, and then continuing to copy from where it left off. With this
capability, BACKUP can even divide an individual file within the backup
file between two or more disks.

The backup file's directory keeps track of the number of disks that were
necessary to receive the entire backup file. In this directory, each of the
disks used is numbered as a “volume.”

The disk volumes used to receive the backup file are collectively called
the “backup disk set.”

The BACKUP and RESTORE utilities also enable you to view several
statistics, such as the names of the files within a backup file, by entering
special command line options.

NOTE: If you are performing a BACKUP operation from a floppy disk
to a Winchester disk, the “backup disk set” can consist of only one partition.
You will not be able to back up files to more than one partition during
this operation—even if more than one formatted CP/M partition is already
assigned to a drive name. Therefore, if you wish to back up files to a
Winchester disk partition, you should make certain that this partition has
enough free space to accommodate all of the backup files. Use the STAT
utility to determine the size of the files to be backed up and the amount
of free space on the partition.

Starting Backup

You can use the BACKUP utility through either of the following methods:
the Utility Prompt Method and the System Prompt Method. Both methods
enable you to use optional switches that provide more control of what
is backed up.

Utility Prompt Method

With this BACKUP method, you invoke the BACKUP utility from a disk
by entering the command function at the system prompt and then entering
the command argument at a prompt displayed by the BACKUP utility.
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The first entry under this method is in the following form:
A>BACKUP RETURN

After an entry in this form, BACKUP will display a message and prompt
in the following form:

BACKUP Version 1.1.00
Copyright (C) 1983 Zenith Data Systems
>

NOTE: The version number of the BACKUP utility (shown in this example
as “1.1.00”) might vary.

At the > BACKUP prompt, you should enter a command line argument
in the following form:

>{d}: {destfile}= {s}:{sourcfile},{s}: {sorcfile},... [{x};{x}:...] RETURN
Where > is the BACKUP utility prompt;

where {d} is the optional name of the drive that is to receive the copies
being transferred. This specification is necessary only if this desti-
nation drive is not aiso the default drive;

where {destfile} is the primary name of the backup file, which you wish
to contain all of the individual files copied in this operation;

where {s} is the optional name of the drive from which files are being
copied. This specification is necessary only if this source drive
is not also the default drive;

where {sorcfile} is the complete name of each file, separated by commas,
that you wish to back up from the source partition/disk. You can
enter wild card file names (using the * and ? characters); and

where {x} is any of the optional single-letter options, separated by semi-
colons, that stucture the BACKUP operation.

NOTE: A space is allowed, but not necessary, between the source file
specifications and the options.
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When BACKUP has completed the specified operation, it will redisplay
the > BACKUP prompt. You can continue entering command line argu-
ments at BACKUP prompts indefinitely.

The BACKUP utility will display the names of each file that it copies in
a vertical list, during the BACKUP operation.

When you wish to exit from the BACKUP utility to the CP/M system, press
RETURN at a BACKUP prompt. Then CP/M will display the A> system
prompt.

NOTE: Like all command lines entered through the CP/M system, the
BACKUP command line can contain only 127 characters. If your command
line is between 78 and 127 characters in length, you can keep the entire
line visible on your video screen by pressing CTRL-E after the 79th charac-
ter.

System Prompt Method

With this BACKUP method, you enter the command line function and the
command line argument both at the system prompt, in the following form:

A>BACKUP {d}:{destfile}={s}:{sorcfile},{s}:{sorcfile},... [{x};{x};...] RETURN

Where BACKUP is the command line function, stored in the file
BACKUP.COM on the default or logged partition/drive;

where {d} is the optional name of the drive that is to receive the copies
being transferred. This specification is necessary only if this desti-
nation drive is not also the default drive;

where {destfile} is the primary name of the backup file that you want to
contain all of the individual files copied in this operation;

where {s} is the optional name of the drive from which files are being
copied. This specification is necessary only if this source drive
is not also the default drive;
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where {sorcfile} is the complete name of each file, separated by commas,
that you wish to back up from the source partition/disk. You can
enter wild card file names (using the * and ? characters); and

where {x} is any of the optional single letter options, separated by semi-
colons, that structure the BACKUP operation.

NOTE: A space must be entered between the BACKUP command line
function and the drive and/or file name specifications. A space is allowed,
but not necessary, between the source file specifications and the options.

During the BACKUP operation, the BACKUP utility will display the names
of each file that it copies in a vertical list.

After BACKUP has completed the specified operation, CP/M will display
the A> system prompt.

NOTE: Like all command lines entered through the CP/M system, the
BACKUP command line can contain only 127 characters. If your command
line is between 78 and 127 characters in length, you can keep the entire
line visible on your video screen by entering CTRL-E after the 79th charac-
ter.

Help Display Method

With this BACKUP method, you enter the command line function and a
? (question mark) at the system prompt, as shown:

A>BACKUP ? RETURN

This command will cause the display of messages that summarize the
purpose, command line, and options of the BACKUP utility. The system
prompt will appear below the BACKUP display.

This invocation method does not back up files. It is designed to provide
you with a convenient quick reference to a few aspects of the BACKUP
utility.
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BACKUP Sources

A BACKUP command line can include one or more sources. When specify-
ing sources, you must always specify a file, and sometimes a drive.

The source files specified in a BACKUP command line should be identified
by complete file names, including the primary name (1-8 characters) and
the extension (1-3 characters if used).

Whenever a specified source file does not reside on the default drive,
a drive name should be specified in front of it. You can back up files
from any valid drive during a BACKUP operation.

Wild card, or ambiguous, file names can be specified, using the * or
? wild card characters. (Wild card file names can be particularly useful
when you have many files to copy, because a command line can contain
a maximum of only 127 characters.)

Any number of source file names can be specified in a command line
(as long as the limit of 127 characters per command is not exceeded).
However, if two or more source file names are specified, they must be
separated by commas.

NOTE: The number of source files that can be backed up in a single
BACKUP operation is limited by the amount of space on the first disk/parti-
tion used to receive the backup volumes. This disk/partition must have
enough free space to accommodate the entire backup file directory. The
backup file directory is described in “Structure of Backup Files.”

Source file specification is required in all BACKUP command lines except
those entered with the [B] or [L] option. The purpose of the [B] option
is to display characteristics of all of the master backup files on disk. The
[L] option displays a list of the individual files within a backup file.

The source file specification

%, ASC, TEST?, C: %. %
would cause copies to be made of all files on the default drive with an
.ASC extension; all files on the default drive that are five characters long

beginning with TEST and that have no extension (such as TESTO, TEST1,
TESTS, TESTY, etc.); and all files on drive C.
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To further demonstrate the characteristics of source file specifications:

would cause copies to be made of all files on drive A with DEMO as
primary name and any extension; the file SYSTEM.COM on drive B; all
files on drive E that have a primary name beginning with 82 and that
have a .DOC extension; and all files on the default drive that have a
four-letter (or less) primary name with a .DAT extension.

NOTE: If any of the source files you specify are random files (as opposed
to sequential files), these files might become larger when restored with
the RESTORE utility.

BACKUP Destination

A BACKUP command line can include only one destination. When specify-
ing this destination, you must always specify the primary name of a file
and sometimes specify a drive.

The file specified as the destination will ultimately become the backup
file that will contain all of the individual files that are copied.

The destination file specified in a BACKUP command line should be iden-
tified by a primary file name only (1-8 characters). The extension should
not be specified, because BACKUP applies extensions to the backup file
automaticalily. (BACKUP will apply the extension “000” to the first backup
file volume, “001” to the second, “002” to the third, etc.)

Wild card file name characters (* or ?) cannot be used to specify a destina-
tion file.

Whenever a specified destination file does not reside on the default drive,
a drive name should be specified in front of it. You can back up files
to any valid drive during a BACKUP operation.

NOTE: However, if your destination drive is assigned a partition, you will
only be able to create one backup file volume. If the files you wished
to back up will not fit on this volume, then you will have to abort the
BACKUP operation.
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A destination file specification is required in all BACKUP command lines
except those entered with the [B] option, for the sole purpose of displaying
characteristics of all of the master backup files on the default disk.

Consider an example where the primary file name “C:QUITTIME” was
entered as the destination in a command line. The ensuing BACKUP oper-
ation required that five disks (backup file volumes) be inserted into drive
C to accommodate all of the source files.

The resulting set of destination disks (backup file volumes) would contain
the following backup files:

QUITTIME.000
QUITTIME.O0O1
QUITTIME.002
QUITTIME.003
QUITTIME.004

The file “QUITTIME.000” would be the master backup file volume, which
contains the backup file directory.

BACKUP Options

The BACKUP utility enables you to structure any backup operation by
specifying the following options in a command line:

B Backup directory—displays a directory listing statistics about all
master backup files.

D Date stamping—applies today’s date to the directory of individual
files within a backup file.

E Exception files—exclude exception files from backup operation.

L List directory—list the directory of the backup files.

Q Query each—query yes or no on each file before backing up.

System files—include system files in the backup.
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U User number—backup files from specified user area(s).
Y Verify—verify the file after backup operation.
Switches are always the last items specified in a BACKUP command
line. They must be enclosed within square brackets and separated by
semicolons when more than one is used.
If a switch requires specification of files, then the option letter should be
separated from these file specifications by a colon. When more than one
file specification is necessary within a single option, then the file specifica-
tions should be separated by commas.
Options are entered in the following form:

[{x}; {x}: {details}, {details}, {details};{x};...]

Where {x}is an option letter;

where {details} are additional character strings (such as the date, file
names, or user numbers) that must be specified with some options;

where the [ ] square brackets must enclose the options;
where the ; (semicolon) must separate multiple options;

where the , (comma) must separate the file names and/or user numbers
used with some options; and

where the : (colon) must separate some option letters from accompanying
{details}.

B—BACKUP Directory

The B option causes a directory display listing statistics about all of the

master backup files (those backup files with the “000” extension) on a
specified disk.
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This directory lists the primary name of each master backup file, the
number of volumes in the backup set that begins with each master, the
number of files in each set of backup files, and the date of each backup
operation.

Only the drive containing the master backup file(s) needs to be known
in command lines entered for the sole purpose of producing a B option
directory. Therefore, specify this drive in the command line unless it is
the default drive.
You can use the B option in commands of the following form:

A>BACKUP {d}: [B] RETURN

Where BACKUP is the command line function, stored in the file
BACKUP.COM on the default or logged partition/drive;

where {d} is the optional name of the drive that has received the copied
files and stored them within backup file volumes. This specification
is necessary only if this destination drive is not also the default
drive; and

where [B] is the single-letter option that causes the display of master
backup file features.

The B option may be used with both methods of invoking backup. For
example, from the CP/M system prompt:

A>BACKUP C: [B] RETURN
or the same operation from the BACKUP utility prompt:
>C: [B] RETURN

The B directory listing would appear in the following form:

Name Volumes Files Date
QUITTIME 3 117 04-27-83
SAVEME 1 48 10-24-82

STORAGE 5 231 02-30-84
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D—Date Stamping

The date option enables you to specify the date for this BACKUP operation
within the command line, without having to answer a date prompt. This
date will appear in the displays caused by the B option. Specify the date
option and date string in either of the following forms:

(D: {mm}-{dd}-{yy}]
(D: {mm}/{dd}/ {yy}]

Where {mm} is a one- or two-digit entry for the month, within the range
1-12;

where {dd} is a one- or two-digit entry for the day of the month, within
the range 1-31;

where {yy} is a one- to four-digit entry for the year, within the range 0-9999;
and

where either - (hyphens) or / (slashes) can be used to separate month
from day and day from year, although - (hyphen) will always appear
in the dates of the display produced by the [B] option.

If you do not specify the D option, then BACKUP will prompt you to specify
the date during each BACKUP session in which you specify both source
and destination.

If you do specify the D option in a command in which both source and
destination are specified, BACKUP should begin to copy individual files,
displaying the drive name, file name, and user area number of each indi-
vidual file as it is copied, in the following form:

E:FILENAM1.EXT from user 9

E:FILENAM2.EXT from user 9
E:FILENAM3.EXT from user 9

E:FILENAMn. EXT from user 9
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E—Exception Files

The BACKUP operation takes place for all of the files except that file

given as an exception file. The file listed with the E option is then ignored

during the operation. The E option is entered in the following form:

[E:{filespec},{filespec]]

Where E is the option;

where {filespec} represents files that are to be excluded from the opera-
tion. If a file being excluded does not reside on the default drive,
then you must also specify the name of the drive that contains
it. Ambiguous file names (with * or ? wild card characters) can
be specified; and

where the , (comma) and : (colon) are required separation characters.

For example:

A>BACKUP BACK1=%.DAT [E:TEMPFILE.DAT] RETURN

would back up all files from the default drive that have a .DAT extension—
except the file named TEMPFILE.DAT, which would be omitted.

L—List Directory

The L option causes BACKUP to give the internal directory of files that
are contained within a specified backup file. The directory information
would list the volume number at which each individual file starts and ends,
the user area from which each individual file came, and the amount of
disk space occupied by each file.

The L option is used for commands in the following form:
A>BACKUP {d}:{destfile} [L] RETURN

Where BACKIP is the command line function, stored in the file
BACKUP.COM on the default or logged partition/drive;



Page 46

UTILITIES

where {d} is the optional name of the drive that has received the copies
being transferred. This specification is necessary only if the desti-
nation drive is not also the default drive;

where {destfile} is the primary name of the backup file, which you wish
to contain all of the individual files copied in this operation; and

where [L] is the single-letter option that causes the display of backup
file directory features.

The L option may be used with both methods of invoking backup. For
example, from the CP/M system prompt:

A>BACKUP BACK9 (L] RETURN
or the same operation from the BACKUP utility prompt:
>BACK9 [L] RETURN

The L directory listing will appear in the following form:

Filename User Start End Size in
Volume Volume Kilobytes
INDIVID1. DAT 0 1 1 3264
INDIVID2. DAT 0 1 1 19582
INDIVID1.DOC 15 2 3 7236
INDIVID2. DOC 15 3 3 22230

4 file(s) on 3 volume(s)

Q—Query Each

When the Q option is used, you are queried before each file is backed
up, by a prompt in the following form:

Backup {x}:{sorcfile} from user {n} (Y/N) ?

Where {x} is the drive containing a source file that you specified for this
operation;
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where {sorcfile} is a source file that you specified for this operation; and

where {n} is the number (0-15) of the user area from which the source
file could be backed up.

A prompt in this form is displayed for each file BACKUP encounters that
matches the source specifications you entered.

For example, if the current user area is 0 and three .DOC files exist on
source disk B in user area 0, and if the command to BACKUP was:

A>BACKUP C:BACK1=B:%.DOC [Q] RETURN
then BACKUP would ask:

Backup B:FILE1.DOC from user 0 (Y/N) ?
After you respond it would ask,

Backup B:FILE2.DOC from user 0 (Y/N) ?
and finally,

Backup B:FILE3.DOC from user 0 (Y/N) ?

In response to such a prompt, press Y or y to cause the file to be backed
up. Press N or n to prevent the file from being backed up.

S—System Files

The S option allows BACKUP to back up files that have been set in the
directory (by the STAT utility) as system files. System files will not be
backed up merely because of this option, but only if this option is used
in a command line where system files are specified as sources.

When the S option is not included in the command line, system files are
ignored during the BACKUP operation—even if these files are specified
in the command line.
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U—User Number

The U option causes BACKUP to back up only the individual files within
the specified user area(s). If you do not include a U option in the BACKUP
command, then BACKUP will back up only the individual files from the
current user area.

NOTE: CP/M enables you to divide each of your disks and partitions into
16 separate user access areas, numbered 0-15. When you boot up a
partition or disk, you are working within user area 0 until you enter a
USE command. See the “USER” text in the “User’'s Guide” of your CP/M-86
manual for more information on user areas.

Specify the user option in the following form:
[U:nl,n2,...]
Where U is the option letter;

where : (colon) must separate the option letter from the user number(s);
and

where n1 stands for the number (0-15) of one of the user areas from
which BACKUP will copy individual files. If you specify more than
one user area number, separate each with a comma.

You can specify as many as 16 user areas with a single U option. You
can specify any user area(s) regardless of the user area currrently being
used.

V—Verify

The V option causes BACKUP to verify all files copied. With V, BACKUP
reads each source file after it is copied to make sure that the source
and destination copies are identical.
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During the operation, BACKUP displays messages in the following
form:

E:FILENAM1.EXT from user 12
Verifying E:FILENAMI1.EXT
E:FILENAM2.EXT from user 12
Verifying E:FILENAM2.EXT
E:FILENAM3.EXT from user 12
Verifying E:FILENAM3.EXT

E: FILENAMn.EXT from user 12
Verifying E:FILENAMn. ext

Runtime Prompting

After you invoke BACKUP and enter a command to perform some opera-
tions, you will be prompted to enter the date and/or to insert various disks.

Date Prompt

Whenever you enter a BACKUP command in which both source and desti-
nation are specified and the D option is not specified, BACKUP will prompt
you to enter today’s date, so that the backup file directory can show the
date on which the operation took place. (If you do not specify both destina-
tion and source in the command line, or if you do specify the D option,
then no date prompt will appear.)

This date will appear after you have entered a command line, and it will
appear in the following form:

Enter today's date:
You should respond to this prompt with an entry in the following form:

Enter today's date: {mm}-{dd}-{yy} RETURN
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s a one- or two-digit entry for the month, within the range

where {dd} is a one- or two-digit enty for the day of the month, within
the range 1-31;

where {yy} is a one- to four-digit entry for the year, within the range 0-9999;
and

where either - (hyphens) or / (slashes) can be used to separate month
from day and day from year, although - (hyphen) will always appear
in the dates of the display produced by the [B] option.

NOTE: If you enter BACKUP commands through the utility prompt method,
you will be prompted to enter the date only once during the BACKUP
session. The date that you enter at the prompt (displayed after the first
command you enter with both source and destination) will be applied to
any backup file copied until you exit from BACKUP.

After you have specified a date, BACKUP should begin to copy individual
files, displaying the drive name and file name of each individual file as
it is copied, in the following form:

E:FILENAM1.EXT from user 9
E:FILENAM2.EXT from user 9
E:FILENAM3.EXT from user 9

Disk Insertion Prompt

If a BACKUP operation requires more than one backup disk to accommo-
date all of the source files, then you will be prompted to insert formatted
disks each time a previously inserted disk becomes full. BACKUP will
keep track of the number and sequence of the disks you insert, and desig-
nate a “Volume” number for each disk in the set.

NOTE: If you are performing a BACKUP operation from a floppy disk
to a Winchester disk partition, the Backup Disk Set can consist of only
one partition. You will not be able to back up files to any other partition
during this operation—even if another assigned formatted CP/M partition
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exists on the Winchester disk. Therefore, if you wish to back up files to
a Winchester disk partition, you should make certain that this partition
has enough free space to accommodate all of the backup files. Use the
ASSIGN and STAT utilities beforehand to determine file size and free
partition space.

When BACKUP has filled a backup disk to capacity, it will display a mes-
sage in the following form:

Insert another disk in drive x for backup,
and hit RETURN when ready,
or hit any other key to abort.

Where drive x identifies the destination drive you specified in the BACKUP
command.

if you are ready to continue the operation, insert a disk that has been
formatted by the CP/M-86 FORMAT utility. This disk may also contain
other files. Then you should close the drive latch and press the RETURN
key.

If you do not wish to continue the operation, or if your destination medium
is a Winchester disk partition, then press some key other than the RE-
TURN key. The BACKUP operation will end, and a prompt will appear.
(The BACKUP utility prompt will appear if you invoked BACKUP by the
utility prompt method. The CP/M system prompt will appear if you invoked
BACKUP by the system prompt method.)

Master Disk Insertion Prompt

The first disk in the backup set is known as “volume one,” or the “master
volume” of the backup file. This disk contains a file with the primary name
that was specified in the command line as the destination, and with the
extension “000.”

As the specified source files for a BACKUP operation are being backed
up, BACKUP accumulates a list of statistics, such as the names of the
individual files it backs up and the number of volumes required.
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After all of the files have been copied, BACKUP will try to record this
list in the directory at the beginning of the master disk. If the operation
required more than one backup volume, then BACKUP will prompt you
to reinsert the master disk of the backup set.

The prompt that requests reinsertion of the master disk volume appears
in the following form;

Insert backup master volume 1, {destfile}.000, in drive {x},
and hit RETURN when ready.

Where {destfile} is the primary file name you specified for the destination
file; and

where {x} identifies the destination drive you specified in the BACKUP
command.

in response to a prompt in this form, you should insert the master volume
disk (the disk that was first inserted in the destination drive during this
BACKUP operation). Then you should close the drive latch and press
the RETURN key.

BACKUP will then try to record statistics about the BACKUP operation
in the master backup file directory.

if BACKUP finds the master backup file on the disk you just inserted,
it will record the statistics in the directory, and a prompt (utility prompt
or system prompt) will appear to signal the end of this BACKUP operation.

If BACKUP cannot find the master backup file on the disk you just inserted,
it will display a message in the following form:

Cannot open master backup file, {destfile}.000,
insert another disk in drive {x},

and hit RETURN when ready,

or hit any other key to abort.

Where {destfile} is the primary file name you specified for the destination
file (the copy of this file with the “000” extension is called the
master backup file); and
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where {x} identifies the destination drive you specified in the BACKUP
command.

If you wish to complete the operation and can obtain the disk that contains
the master backup file (which has the primary name displayed as {destfile}
and the “000” extension), then insert this disk in the specified drive, close
the drive latch, and press RETURN.

If you do not wish to continue the operation or cannot obtain the disk
that contains the master backup file, then press any key other than RE-
TURN. The BACKUP operation will end and a prompt (utility or system
prompt) will appear.

Preparing BACKUP Routines

If you create backups on a regular basis, BACKUP can come in very
handy. BACKUP was designed specially so that you would be able to
store the BACKUP command lines that you enter on a regular basis, so
that they can be entered automatically, with far less typing.

To store BACKUP commands for automatic execution, you will need a
text editor or word processor and the SUBMIT utility.

The text editor or word processor will enable you to prefabricate and store
commonly entered BACKUP command lines in a disk file. The SUBMIT
utility will enable you to type a short, simple command line that causes
automatic execution of all the stored BACKUP commands.

This text explains a few BACKUP routines geared toward users of some
popular application software products available for your computer system.
The text on each routine shows you how to prepare the routine by explain-
ing the following essential facts:

e The type of user who would probably benefit from using the routine

¢ The names of the drives in which you should store particular files
during the routine

® The form of the file you should create (with your text editor or word
processor) to store commonly entered BACKUP command lines
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® The form of the SUBMIT command you should type each time you
wish to use the routine.

NOTE: To successfully prepare a BACKUP routine, you should understand
the operation of the SUBMIT utility. For information on SUBMIT, refer
to the “SUBMIT” text in the “User’s Guide” of your CP/M-86 manual.
General Purpose BACKUP Routine

This routine can be helpful for anyone who wants to back up an entire
partition regularly. Steps 1 through 3 can be considered preparation steps
that you need to perform only once. Steps 4 through 6 should be performed

every time you conduct the routine.

1. Using a text editor or word processor, open a text file under the
name GNBACKUP.SUB.

2. Into this file, enter the following command line:
BACKUP $1:GENBACK=$2:%.% [D:$3-$4-$5;V] RETURN
3. Close the text file GNBACKUP.SUB.

4. Use the PIP utility to copy the text fle GNBACKUP.SUB and the
utility file SUBMIT.COM to drive A, if they are not there already.

5. When you are ready to perform the BACKUP routine, type A: and
press RETURN to make drive A the default drive.

6. Type acommand in the following form:
A>SUBMIT GNBACKUP {floppy} {partition} {mm} {dd} {yy} RETURN

Where {floppy} is the drive letter of the floppy disk drive to which you
wish to back up your files;

where {partition} is the drive letter of the Winchester disk partition from
which you wish to back up your files;
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where {mm} is a one- or two-digit entry for the current month, within the
range 1-12;

where {dd} is a one- or two-digit entry for today’s date, within the range
1-31; and

where {yy} is a one- to four-digit entry for the current year, within the range
0-9999.

For example, if today is February 20, 1984, and you wish to back up
files from the drive A partition to the drive C floppy disk, then you should
type the following command:

A>SUBMIT GNBACKLUP C A 2 20 84 RETURN

BACKUP will back up all files from the partition into a backup file with
the primary name “GENBACK.”

SuperCalc™ BACKUP Routine

This routine can be helpful to users of the SuperCalc spread sheet program
who wish to regularly back up all SuperCalc data files from a Winchester
disk partition. Steps 1 through 3 can be considered preparation steps
that you need to perform only once. Steps 4 through 6 should be performed
every time you conduct the routine.

1. Using a text editor or word processor, open a text file under the
name SCBACKUP.SUB.

2. Into this file, enter the following command line:
BACKUP $1:SCBACK=$2:%.CAL [D:$3-$4-$5;V] RETURN
3. Close the text file SCBACKUP.SUB.

4. Use the PIP utility to copy the text file SCBACKUP.SUB and the
utility file SUBMIT.COM to drive A, if they are not there already.

™SuperCalc is a registered trademark of Sorcim Corporation.
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5. When you are ready to perform the BACKUP routine, type A: RE-
TURN to make drive A the default drive.

6. Type acommand in the following form:
A>SUBMIT SCBACKUP {floppy} {partition} {mm} {dd} {yy} RETURN

Where {floppy} is the drive letter of the floppy disk drive to which you
wish to back up your files;

where {partition} is the drive letter of the Winchester disk partition from
which you wish to back up your files;

where {mm} is a one- or two-digit entry for the current month, within the
range 1-12;

where {dd} is a one- or two-digit entry for today’s date, within the range
1-31; and

where lyy} is a one- to four-digit entry for the current year, within the range
0-9999.

For example, if today is February 20, 1984, and you wish to back up
files from the drive A partition to the drive C floppy disk, then you should
type the following command:

A>SUBMIT SCBACKUP C A 2 20 84 RETURN

BACKUP will back up all SuperCalc data files from the partition into a
backup file with the primary name “SCBACK.”

WordStar® BACKUP Routine

This routine can be helpful to users of the WordStar word processor who
wish to regularly back up all WordStar text files that have the same file
name extension. Steps 1 through 3 can be considered preparation steps
that you need to perform only once. Steps 4 through 6 should be performed
every time you conduct the routine.

®@WordStar is a registered trademark of MicroPro international Corporation.
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1. Using WordStar's non-document editing mode, open a text file under
the name WSBACKUP.SUB.

2. Into this file, enter the following command line:
BACKUP $1:WSBACK=$2:%.$3 [D:$4-$5-$6;V] RETURN
3. Save the text file WSBACKUP.SUB.

4. Use the PIP utility to copy the text file WSBACKUP.SUB and the
utility file SUBMIT.COM to drive A, if they are not there already.

5. When you are ready to perform the BACKUP routine, type A: RE-
TURN to make drive A the default drive.

6. Type acommand in the following form:
A>SUBMIT WSBACKUP {floppy} (partition} {ext} {mum} {dd} {yy} RETURN

Where {floppy} is the drive letter of the floppy disk drive to which you
wish to back up your files;

where {partition} is the drive letter of the Winchester disk partition from
which you wish to back up your files;

where {ext} is the one- to three-letter file name extension of the text files
you wish to back up;

where {mn} is a one- or two-digit entry for the current month, within the
range 1-12;

where {dd} is a one- or two-digit entry for today’s date, within the range
1-31; and

where {yy} is a one- to four-digit entry for the current year, within the range
0-9999.

For example, if today is February 20, 1984, and you wish to back up
files with the “DOC” extension from the drive A partition to the drive C
floppy disk, then you should type the following command:

A>SUBMIT WSBACKUP C A DOC 2 20 84 RETURN
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BACKUP will back up all WordStar text files with the specified file name
extension from the partition into a backup file with the primary name
“WSBACK.”

Structure of BACKUP Files

The BACKUP utility backs up several primary files into a single backup
file. This backup file contains all of the files that were copied, in the order
they were specified. At the beginning of the backup file is a directory
of the copied files. The BACKUP utility maintains this directory to show
the names of the files within the backup file, so that the RESTORE uitility,
when used, will be able to copy the files to other media.

At the beginning of the backup file directory is an entry for the backup
file itself. This backup file directory entry is a sequence of bytes that are
stored in the following form:

Field Function Field Size (bytes)

ID

File Control Block (FCB)
R

quantity of copied files
date of backup

R

release number

version number

R

-tk e NI D WD
N

=
o
-1
)
7]

Where ID is a byte that is set to one to distinguish this master backup
directory entry from normal file directory entries;

where File Control Block (FCB) is a set of bytes that describes the drive
name, primary file name, file name extension, and other character-
istics used by CP/M to store files;



Page 59

UTILITIES

where A stands for reserved bytes that are not used for any particular
purpose in this version of the software;

where quantity of copied files is the number of individual files stored within
the backup file;

where date of backup is the date that the user entered in response to
a prompt during the BACKUP operation; and

where release number and version number are included to insure that
this software will be used only with compatible releases and ver-
sions of BACKUP and RESTORE.

NOTE: The file name extension in the “File Control Block (FCB)” of the
backup file directory entry is the file name extension of the last volume
of the backup disk set—and not necessarily the extension of the volume
that contains the directory. Thus you can determine how many volumes
were used to accommodate all of the backed up files by looking at the
directory in the first volume. (The first volume is the volume given the
extension “000” during the BACKUP operation.)

Immediately following the backup file entry in the backup file directory
are several sequences of bytes, each describing attributes of one of the
individual files that was copied into the backup file during the BACKUP
operation. The bytes of the individual file directory entry are stored in
the following form:

Field Function Field Size (bytes)

ID

File Control Block (FCB)
R

start volume

end volume

start position

end position

file length

U

R

FR I el e
) ()

021

4 bytes



Page 60

UTILITIES

Where /D indicates the location of this individual file entry among the

where

where

where

where

where

where

where

where

other individual file entries in the directory. if the value of this
byte is 2, then the entry describes an individual file within the
backup file. If the value of this byte is FF, then the entry is a
“dummy” entry that merely signals the end of the backup file and
does not describe an individual file;

File Control Block (FCB) is a set of bytes that describe the drive
name, primary file name, file name extension, and other character-
istics used by CP/M to store files;

R stands for reserved bytes that are not used for any particular
purpose in this version of the software;

start volume indicates the number of the first backup file volume
used to accommodate this individual file;

end volume indicates the number of the last backup file volume
used to accommodate this individual file;

start position is the number of 128-byte records between the begin-
ning of the backup file volume and the beginning of this individual
file;

end position is the number of 128-byte records between the begin-
ning of the backup file volume and the record following the end
of this individual file;

file length is the length of this individual file, as measured in 128-
byte records; and

U is the number of the user area from which the individual file
came.

The number of individual source files that can be backed up in a single
BACKUP operation is limited by the amount of space on the first disk/parti-
tion used to receive the backup volumes. This disk/partition must have
enough free space to accommodate the entire backup file directory.

NOTE: If any of the source files you specify are random files (as opposed
to sequential files), these files might become larger when restored with
the RESTORE utility.
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BACKUP Error messages

Verify error, try BACKUP again (Y/N)?

EXPLANATION: BACKUP has detected that the copy of a backed up
file on destination medium is different from the original copy of the file
on the source medium. This message usually indicates a surface imperfec-
tion on the destination medium.

Press Y if you wish to have BACKUP try to recopy and verify the same
individual file, overwriting the bad copy of this file. Then BACKUP will
resume displaying the names of the individual files as they are copied
and verified, beginning with the file in which the verification error occurred.

Press N if you wish BACKUP to skip the file that it just failed to verify,
and try to copy and verify the next of the specified source files.

Backup filename can not be ambiguous.

EXPLANATION: You specified * or ? wild card characters in the destina-
tion file name for the BACKUP operation. Repeat the command specifying
the destination with an explicit file name.

Can not open master backup file (filename). 000,
not enough space on the disk.

EXPLANATION: The disk/partition specified as the destination medium
for the backup file (filename) did not have enough free disk space to
accommodate the entire backup file directory. Repeat the BACKUP opera-
tion specifying a larger partition for the destination (if you are backing
up files to the Winchester disk) or insert a formatted floppy disk with more
free space (if you are backing up files to a floppy disk drive).
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Extension on backup file specified.
Extension 000 will be assumed.

EXPLANATION: This occurs whenever you try to assign a backup file
an extension by specifying a full file name for a destination file. If this
occurs, BACKUP ignores the extension you specified and used its stan-
dard, sequentially numbered extensions. Program operation will not be
disturbed.

Can not find master backup file (filename).000.

EXPLANATION: This message occurs when the /L option is requested
for a file from a disk where the master backup {f ilenane}. 000, is not present.

File {filename}.{ext} is not found.

EXPLANATION: This message occurs whenever a file is specified for
BACKUP or RESTORE and that file is not on the disk.

Insert another disk in drive {x} for backup
and hit RETURN when ready,
or hit any other key to abort.

EXPLANATION: The disk just used to receive some of the copied files
is now full. Remove this disk from the drive, label it, insert another format-
ted disk into the destination drive, close the drive latch, and press the
RETURN key.

Invalid backup file.

EXPLANATION: This message occurs if the backup file specified in a
command does not contain valid information. This may occur if the file
specified was not a backup file, but had a “000” extension, or if the data
in a backup file had degraded (possibly due to a bad sector or inadvertent
exposure of the medium to an electromagnetic field).
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Invalid date in option
EXPLANATION: This message occurs if the date given with the D option
was not entered in the proper form. If any of the numbers in the data

are out of range, if any numbers are separated by invalid characters,
or if the D option letter is omitted, then this message will appear.

Invalid date.

EXPLANATION: This message occurs if the date entered in response
to the date prompt does not conform to the proper form for entering dates.
If any of the numbers in the date are out of range, or if any numbers
are separated by invalid characters, then this message will appear.

Invalid drive designation.

EXPLANATION: This message occurs when a drive name is used that
is not in the range of supported drive names (A through F).

Invalid exception file specifications.

EXPLANATION: This message will occur if the exception file specified
has a syntax error in the specification.

Invalid filename.

EXPLANATION: This message appears when a file name is specified
that does not conform to CP/M file naming conventions.

Invalid selection file specifications.

EXPLANATION: This message is generally caused by a typographical

error in the command line. The message results when parameters in the
command line appear garbled or incorrectly punctuated.
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Invalid option [x] specified.

EXPLANATION: This message occurs if BACKUP is unable to recognize
the option {x] that was specified in the command.

Not enough parameters specified.

EXPLANATION: This message results when the BACKUP command is
not complete enough to carry out the intended operation.

Can not open master backup file {filename}. 000,
insert another disk in drive x

and hit RETURN when ready,

or hit any other key to abort.

EXPLANATION: This message occurs if the disk that has been inserted
is not volume 1. Insert the correct disk.

Can not open backup file {filename}. {nnn},
insert another disk in drive x

and hit RETURN when ready,

or hit any other key to abort.

EXPLANATION: This message occurs when you are asked to insert vol-
ume nnn+1 (which would contain {filename}. {nnn} and the wrong disk is
inserted. Insert the correct disk.

Invalid user option.
EXPLANATION: This message occurs if the user number specified with

the U option is not in the range 0-15 or if a user number was specified
with improper syntax.
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Invalid version of BACKUP for {filename.000}.

EXPLANATION: This message occurs if you have used different versions
of the BACKUP, for instance in a command that included the [L] option.
When producing a directory of a backup file, use the same version of
BACKUP as you used to create the backup file.

No file selected.
EXPLANATION: This message occurs if none of the source files you

specified in the BACKUP command exist on the default or specified source
media.
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CONFIGUR

The Utility that Customizes CFP/M for
Your Hardware and/or Preferences

The CONFIGUR utility helps you to change the CP/M Operating System
so that it will accommodate a particular printer or modem. CONFIGUR
also enables you to set the system to automatically invoke commands
upon cold boots and/or warm boots and to assign physical devices to
logical devices. After you have specified these changes to the system,
CONFIGUR enables you to apply them to the system in memory and/or
the system on disk, or to cancel them completely.

CONFIGUR is usually run during the first session of CP/M use in a particu-
lar hardware environment. But it should also be run whenever a hardware
component is added or changed, or whenever you wish to change an
automatic command line.

You do not need to use CONFIGUR if you do not have a printer or modem,
or if you have one of the following:

® A serial printer (such as the Z-125 or the H-125) that runs at 4800
baud, accepts 8 bits per character, uses no parity bit, handshakes
with RTS pin number 4, is ready when handshaking signal is High,
and uses no protocol.

® A modem (such as the WH-13, the Lexicon WH-23, the UDS WH-33,
or the Hayes WH-43) that runs at 300 baud, accepts 8 bits per charac-
ter, uses no parity bit, and uses no handshaking.

These hardware settings match the default settings of the CP/M-86 system
when it is shipped.

Since CONFIGUR adjusts the system for hardware characteristics, you
must sometimes answer prompts that ask about these characteristics. Al-
ways consult your hardware manuals and check the settings of your hard-
ware devices when answering these prompts.

NOTE: Changes specified through the CONFIGUR utility can only be re-
corded on a disk if the disk is write-enabled. If you are performing a CON-
FIGUR operation with a write-protected disk, you can only apply changes
to the system in memory.
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Invoking CONFIGUR

You can invoke CONFIGUR by responding to the system prompt with
a command line in the following form:

A>CONFIGUR RETURN

This entry causes the display of CONFIGUR'’s identification message,
copyright notice, version number, and “MAIN MENU.”

CONFIGUR Main Menu

CONFIGUR is a menu-driven utility. It first displays a main menu, which
looks like this:

CP/M-86 System Configuration Utility rel. x.xx
Copyright (C) 1983 by Zenith Data Systems

*%% MAIN MENU ***

P ~ Printer Configuration
M - Modem Configuration

C — Command Configuration
I - 1/0 map Configuration
? — Brief Help message

X - Exit
Selection [P,M,C,I,X or ?] :

This menu enables you to access any of four sub-menus so that you
can adjust the CP/M Operating System to accommodate your printer or
modem. From this menu you may also specify an automatic command
line preference and specify the I/0O configuration for different physical de-
vices. In addition, you can obtain screen displays of helpful comments
about the menu and its use. This menu also enables you to exit the CON-
FIGUR utility, and thus gain access to the operating system.

To enter a particular sub-menu or exit selection, type the character listed
to the left of that selection and press RETURN.
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Printer Configuration

In order to adjust the system to accommodate your printer, you must select
“Printer Configuration” at the main menu and specify your printer either
by its name or by its characteristics.

When you enter P and then press RETURN at the main menu, CONFIGUR
displays the following sub-menu:

#**+ printer Configuration ***

1- MX-80 or other PARALLEL Centronics-interface printer
2- H/Z-25

3- H-14 or TI-810(WH-24)

4- Dec LA-34 or LA-36

5- Diablo 620

6- Diablo 630,1610,1620,1630 or 1640 (WH-44)

7- MX-80 Serial

8- Votrax Type 'n Talk

9- User-defined SERIAL Printer

Choose the number that corresponds to your printer :

e |f your printer is listed by name in this menu, and you have not
changed the switch settings since it was shipped, then see “Specify-
ing Printer Name.”

e If you have a printer that is not listed by name on this menu or a
listed printer on which the switch settings have been changed since
shipping, then see “Specifying Printer Characteristics.”

Specifying Printer Name

If your printer is listed by name on the “Printer Configuration” menu, and
you have not changed the switch settings since it was shipped, then type
the number listed to the left of the printer name and press RETURN.

This entry will adjust CP/M to accommodate the characteristics that usually
apply to your type of printer when it is shipped.
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CONFIGUR then displays a message describing the characteristics of the
printer you selected. The printer descriptions for each menu-listed printer
are shown in the following list.
NOTE: If you have a printer that is not listed by name on this menu,
or a listed printer on which the switch settings have been changed since
shipping, then type 9 and press RETURN, and see “Specifying Printer
Characteristics.”
Each printer you select in response to the “Printer Configuration” menu
has different characteristics, which are described in the message CON-
FIGUR displays after your selection.
MX-80 or Centronics

You have selected a MX-80 Parallel, and Centronics

Assure Centronics style parallel operation

Press RETURN to access Main menu:

H/Z-25
You have selected a H/Z-25
Standard settings:
4800 baud
Handshake on RTS

Printer ready on high

Press RETURN to access Main menu:
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H-14 or T1-810
You have selected a H-14, TI-810(WH-24)
Standard settings:
4800 baud
Handshake on RTS

Printer ready on low

Press RETURN to access Main menu:

DEC LA-34 or LA-36
You have selected a DEC LA-34 or an LA-36

Standard settings:
300 baud

Press RETURN to access Main menu:

Diablo 620
You have selected a Diablo 620
Standard settings:
300 baud
ETX/ACK protocol

Press RETURN to access Main menu:

Diablo 630 or 1640
You have selected a Diablo 630,1610, 1620, 1630 or 1640
Standard settings:

1200  baud
ETX/ACK protocol

Press RETURN to access Main menu:
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MX-80 Serial
You have selected a MX-80 with serial interface

Standard settings:
4800 baud
Handshake on DTR
Printer ready on low

Press RETURN to access Main menu:

Votrax Type 'N Talk
You have selected a Votrax Type 'n Talk

Standard settings:
4800  baud
Handshake on RTS
Printer ready on high

Press RETURN to access Main menu:

After you view the message that lists your printer's characteristics, press
RETURN. The “MAIN MENU” will be redisplayed.

o If the settings of your printer match those listed in the message for
your printer, then enter the letter for another selection.

® [f you specified your printer by name at the “Printer Configuration”
menu, but want this printer set with characteristics that differ from
those listed for your printer by CONFIGUR, type P and RETURN
again at the “MAIN MENU.” Then type 9 and RETURN at the “Printer
Configuration” menu and see “Specifying Printer Characteristics.”

NOTE: Printers selected by name at the “Printer Configuration” menu have
their appropriate physical device assigned automatically to the LST: logical
device.
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Specifying Printer Characteristics

To adjust the system for a printer that is not listed by name on this menu,
or a listed printer on which the switch settings have been changed since
shipping, type 9 and press RETURN at the “Printer Configuration” menu.

CONFIGUR will then prompt you to specify characteristics of your printer
such as: baud rate, bits per character, parity, handshaking pin, handshake
polarity, and protocol.

NOTE: If you respond to one of these prompts by pressing RETURN
without first typing one of the values listed in the prompt, the prompt will
be redisplayed.

Printer Baud Rate

When you enter 9 and RETURN at the “Printer Configuration” menu, CON-
FIGUR will first display the following message:

User Defined Printer

Baud rate selection
{Space=next possibility,
BACK SPACE=1last selection,
RETURN=select this one)
Baud Rate : 45.5

Explanation

Baud rate is the speed at which data are transmitted to and from your
printer, roughly corresponding to the number of bits per second transmit-
ted. Since CP/M coordinates the transmission of data to and from your
printer, CP/M must know how fast your printer is set to send and receive
data.
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Specification

To the right of Baud Rate : in this prompt, you will see a number that corres-
ponds to one of the 16 baud rates possible on the Z-100 computer (45.5,
50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000, 2400, 4800, 9600,
19200, 38400).

Each baud rate value is stored in sequence by CONFIGUR, although
only one value is visible at a time. You can view a different value by
pressing the SPACE BAR for a greater value, or by pressing the BACK
SPACE key for a lesser value.

When the correct baud rate value is displayed in the Baud Rate : prompt,
press RETURN to specify this value. CONFIGUR will get ready to set
CP/M to accommodate this baud rate value for printer data transmission.

Bits Per Character for Printer

After you have specified a baud rate, CONFIGUR will display the following
prompt:

Bits per character: [5,6,7 or 8] :

Explanation

Bits per character is the number of significant data bits your printer expects
to receive in order to decipher one character (byte) from the stream of
bits that are transmitted. Start bits, stop bits, and parity bits are not included
in this number. (Most printers accept 7 or 8 bits per character.)

Specification

To specify the number of bits per character your printer accepts, type
5, 6, 7, or 8 at the Bits per character prompt. Then press RETURN. CON-
FIGUR will prepare CP/M to transmit this many bits within every character
of data it sends.
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Printer Parity

After you have specified bits per character, CONFIGUR will display the
following prompt:

Parity [0(dd),E(ven),N(one)] :

Explanation

Parity is a method by which data are checked to make sure they have
not changed during transmission.

When odd parity is used, a parity bit is sent along with each character
that is sent to the printer. Before transmission, this bit is set to either
one or zero to ensure that the sum of all of the transmitted bits is an
odd number. If the printer receives a byte of data bits and a parity bit
that do not all add up to an odd number, then an error must have occurred
during transmission.

Even parity works the same way, except that the parity bit is set to either
one or zero to ensure that the sum of the transmitted bits is an even
number.

When no parity is used, no parity bit accompanies each transmitted char-
acter.

Specification

To specify the kind of parity (if any) that is used to check errors in the
data sent to your printer, type O for odd parity, E for even parity, and
N for no parity. After you type one of these specifications, press RETURN.
CONFIGUR will prepare CP/M so that it transmits parity bits as required
by your printer.
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Printer Handshake Pin

After you have specified the nature of your printer’s parity, CONFIGUR
will display the following prompt:

Handshake Pin [N(one), D(tr/pin20}, R(ts/pin4)] :

Explanation

The handshake pin is the circuit through which the printer and the com-
puter signal each other to determine when data should be transmitted.
This circuit is one of many that are bundled together in the RS-232C
cable that connects the computer with the printer. The printer uses this
cable circuit to signal the computer that the printer is ready to receive
more data.

The DTR (Data Terminal Ready) handshake pin is labelled with the
number 20 on the receptacle ends of the cable; and the RTS (Request
To Send) handshake pin is labelled with the number 4 on the receptacle
ends of the cable.

Specification

To specify the particular handshake pin (if any) that is used to signal
the printer's readiness to receive data, type N for no pin, type D for the
DTR (number 20) pin, or type R for the RTS (number 4) pin. After typing
one of these specifications, press RETURN. CONFIGUR will prepare
CP/M so that it signals the printer’s readiness as required by your printer.

Printer Handshake Polarity

If you specified a handshake pin (by typing D or R at the previous prompt),
then a prompt will appear in the following form:

Polarity [H{(ready when High),L{ready when Low) ] :
NOTE: If you specified no handshake pin (by typing N at the previous

prompt), then the “Polarity” prompt will not appear. Instead, the handshake
pin prompt will be followed by a protocol prompt.
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Explanation

Polarity is the voltage level at which the printer signals the computer that
the printer is ready to receive more data. This signal can be sent at either
a high voltage level or a low voltage level. It travels through the handshake
pin that was specified at the previous prompt.

Specification

To specify a polarity, type H if the printer signals its readiness with a
high voltage signal, and type L if the printer signals its readiness with
a low voltage signal.

Printer Protocol

After you have answered the handshake pin prompt (and possibly the
polarity prompt), CONFIGUR will display the following prompt:

Protocol [X(on/Xoff), E(tx/Ack),N(one)] :

Explanation

Protocol is a method of controlling the transmission of data between your
computer and your printer by assigning one device or both devices to
transmit specific characters as a signal to the other device.

With XON/XOFF protocol, the printer transmits the DC3 character Control-
S (Device Control 3: turns transmitter off) when the printer must momentar-
ily stop receiving data, either because the buffer is full or because the
printer is “off line.” The printer sends the DC1 character Control-Q (Device
Control 1: turns transmitter on) when the printer is ready to receive more
data, as when the buffer has empty space and the printer is “on line.”

With ETX/ACK protocol, the computer transmits the ETX Control-C charac-
ter at the end of the transmission of a unit of data (to signify the End
of TeXt). When the printer processes the unit of data with the ETX charac-
ter, the printer transmits the ACK Control-R character back to the computer
(to ACKnowledge that the data unit was received).
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Specification

To specify the particular protocol characters (if any) that are transmitted
to signal the printer's readiness to receive more data, type X for XON/
XOFF protocol, type E for ETX/ACK protocol, and type N for no protocol.
After typing one of these letters, press RETURN. CONFIGUR will prepare
CP/M so that it allows transmission of the proper signal characters, if
any.

After you have specified a protocol, CONFIGUR will display:
Press RETURN to access Main Menu:

Press RETURN and CONFIGUR will redisplay the “MAIN MENU,” at which
you can enter another selection.

Modem Specification

In order to adjust the system to accommodate your modem, enter M and
press RETURN at the “Configur Main Menu.” Then CONFIGUR will display
one or more prompts that help you to specify either the model number
or characteristics of your modem. The first modem prompt looks like this:

*** Modem Configuration *#*
Standard Heath/Zenith Modem? (WH-13,WH-23,WH-33,WH43) [Y/N] :

Your response to this prompt depends on whether your modem is listed
in the prompt by its model number. If not, you must specify individual
characteristics of your modem.

Specifying Modem Model Number

If the model number of your modem (as shown in the Heath/Zenith catalog)
is listed in this prompt, and you have not changed the switch settings
since it was shipped, they type Y and press RETURN. This entry prepares
CONFIGUR to adjust CP/M for the characteristics that usually apply to
these modems when they are shipped. After the entry, CONFIGUR will
redisplay the “MAIN MENU.” Then you can enter the letter for another
selection.
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Specifying Modem Characteristics

If you have a modem that is not listed in this prompt, or if you have
a listed modem on which the switch settings have been changed since
shipping, then type N and press RETURN at this prompt. CONFIGUR
will then enable you to specify characteristics of your modem, such as
baud rate, bits per character, parity, and handshaking pin. First CON-
FIGUR displays a prompt for baud rate selection.

NOTE: if you respond to one of these prompts by pressing RETURN
without first typing one of the values listed in the prompt, the prompt will
be redisplayed.

Modem Baud Rate

When you enter the letter N at the “Modem Port Selection” menu, CON-
FIGUR will first display the following message:

Baud rate selection
(Space=next possibility,BS=1ast,CR=select this one)
Baud Rate : 45.5

Explanation

Baud rate is the speed with which data are transmitted to and from your
modem, roughly corresponding to the number of bits per second transmit-
ted. Since CP/M coordinates the transmission of data to and from your
modem, CP/M must know how fast your modem is set to send and receive
data.

Specification

This prompt enables you to specify the baud rate of your modem. To
the right of the words Baud Rate :, you will see a number that corresponds
to one of the 16 baud rates possible on the Z-100 computer (45.5, 50,
75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000, 2400, 4800, 9600, 19200,
38400).
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CONFIGUR displays these values, one at a time, in sequence. You can
view a different value by pressing the SPACE BAR for a greater value,
or by pressing the BACK SPACE key for a lesser value.

When the correct baud rate value is displayed in the Baud Rate : prompt,
press RETURN to specify this value. CONFIGUR will prepare CP/M to
accommodate this baud rate value for modem data transmission.

Bits Per Character for Modem

After you have specified a baud rate, CONFIGUR will display the following
prompt:

Bits per character: [5,6,7 or 8] :

Explanation

Bits per character is the number of significant data bits your modem ex-
pects to receive in order to decipher one character (byte) from the stream
of bits that are transmitted. Start bits, stop bits, and parity bits (if used)
are notincluded in this number.

Specification
To specify the number of bits per character your modem accepts, type
5, 6, 7, or 8 at the Bits per character prompt. Then press RETURN. CON-

FIGUR will prepare CP/M to transmit this many bits within every character
of data it sends.

Modem Parity

After you have specified bits per character, CONFIGUR will display the
following prompt:

Parity [0(dd),E({ven),N{one)] :
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Explanation

Parity is a meihod by which data are checked to make sure it hasn't
changed during transmission.

When odd parity is used, a parity bit is transmitted along with each charac-
ter that is transmitted to the modem. Before transmission, this bit is set
to either one or zero to ensure that the sum of all of the transmitted bits
is an odd number. If the modem receives a byte of data bits and a parity
bit that do not all add up to an odd number, then an error must have
occurred during transmission.

Even parity works the same way, except that the parity bit is set to either
one or zero to ensure that the sum of all of the transmitted bits is an
even number.

When no parity is used, no parity bit accompanies each transmitted char-
acter.

Specification

To specify the kind of parity (if any) that is used to check errors in the
data sent to your modem, type O for odd parity, E for even parity, and
N for no parity. After typing one of these specifications, press RETURN.
CONFIGUR will prepare CP/M so that it transmits parity bits as required
by your modem.

Modem handshake Pin

After you have specified the nature of your modem’s parity, CONFIGUR
will display the following prompt:

Handshake Pin [N(one), D(tr/pin20), R(ts/pin4)] :

Explanation

The handshake pin is the circuit through which the modem and the com-
puter signal each other to determine when data should be transmitted.
This circuit is one of many bundled together in the RS-232C cable that
connects the computer with the modem. The modem uses this circuit to
signal the computer that it is ready to receive more data.
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The DTR (Data Terminal Ready) handshake pin is labelled with the
number 20 on the receptacle ends of the cable; and the RTS (Request
To Send) handshake pin is labelled with the number 4 on the receptacle
ends of the cable.

Specification

To specify the particular handshake pin (if any) that is used to signal
the modem’s readiness to receive data, type N for no pin, type D for
the DTR (number 20) pin, or type R for the RTS (number 4) pin. After
typing one of these specifications, press RETURN. CONFIGUR will pre-
pare CP/M to signal the modem'’s readiness, as required by your modem.

Then CONFIGUR will redisplay the “MAIN MENU,” at which you can enter
the letter for another selection.

Automatic Command Specification
In order to adjust the system to accommodate your preference in automatic
commands, you must type C and RETURN to select “Command Configura-
tion” at the “MAIN MENU.” CONFIGUR will display the following menu:
**#* Command Line Configuration ***
C - Cold Boot Command Line

W — Warm Boot Command Line
? — Brief Help Message

X — Exit
Selection [C,W, ? or X]:

This menu enables you to specify that a command be automatically in-
voked upon a cold boot, or that a command be automatically invoked
upon a warm boot. You can specify up to two different commands: one
for execution on cold boot, and one for execution on warm boot. In addition,
this menu enables you to display a screen of helpful comments about
this menu and its use, if you enter a 2.
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Cold Boot Command Line

To specify a command for automatic cold boot invocation, type C and
press RETURN at the “Command Line Menu.” CONFIGUR will display
the prompt:

Cold Boot Command Line :

At this prompt type a valid CP/M command line, just as you would type
it at a CP/M system prompt. When you press RETURN to end the com-
mand line, CONFIGUR will display the command line on the “Command
Line Menu” and prepare CP/M to invoke this command immediately after
every cold boot.

If the menu already shows a cold boot command line and you wish to
remove it, type C at the “Command Line Menu” and immediately press
RETURN.

NOTE: Your Z-100 is capable of performing an automatic cold boot when
powered up or reset, if a switch within the Z-100 is set properly. If this
automatic booting feature is not switched on, you must power up or reset
the computer and then enter a bootstrap command to perform a cold
boot. In either case, the cold boot will be immediately followed by invoca-
tion of a command specified through CONFIGUR.

Warm Boot Command Line

To specify a command for automatic warm boot invocation, type W and
RETURN at the “Command Line Menu.” CONFIGUR will display the
prompt:

Warm Boot Command Line :

At this prompt, type a valid CP/M command line, just as you would type
it at a CP/M system prompt. When you press RETURN to end the com-
mand line, CONFIGUR will display the command line on the “Command
Line Menu” and prepare CP/M to invoke this command immediately after
every warm boot.
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If the menu already shows a warm boot command line and you wish
to remove it, type W at the “Command Line Menu” and press RETURN.

NOTE: A warm boot can occur when you press CTRL-C or when some
application programs exit to the operating system. In either case, the warm
boot will be immediately followed by invocation of a command specified
through CONFIGUR. :

Acceptable Commands

Any valid resident command, transient command (utility), or application
program is acceptable in the automatic command line. However, any file
that the command line refers to must reside on the disk specified in the
command line. For example, if the line reads:

C — Cold Boot Command Line = B:SC

Then the file “SC.COM” (part of the SuperCalc application program) must
reside on the disk in drive B for the command to work. If any data refer-
enced in the command line cannot be found in the specified drives, then
command execution will be aborted and an error message will be dis-
played.

NOTE: Some transient commands (utilities) and application programs
finish their execution by performing a warm boot. Therefore, we recom-
mend that you do not enter a warm boot command line for a program
that performs a warm boot after execution, because endless execution
of the same program may be the result.

Returning to the Main Menu

To finish your command line menu activities and regain access to the
“Configur Main Menu,” type X at the “Command Line Menu.” CONFIGUR
will redisplay the “MAIN MENU,” which enables you to enter the letter
for another selection.
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I/0 Device Specification

In order to adjust the system to send certain types of data through different
physical devices, enter | and press RETURN at the “Configur Main Menu.”
Then CONFIGUR will display a menu in the following form:

**x]/0 Map Configuration*#*

C - Console  Currently: CRT
I ~ Auxin Currently: UR1
0 - Auxout Currently: UP1
L - List Currently: LPT
? — Brief Help Message

X - Exit
Selection [C,I,0,L,? or X] :

(The current assignments of your physical devices may differ from those
in this sample menu.)

This menu shows the physical device names that are currently assigned
to each logical device category.

NOTE: If you have already chosen a printer (by name or by characteristics)
during this CONFIGUR run, then List device will have been automatically
assigned to the proper physical device. Therefore, the letter “L” will not
be listed in the I/O map selection prompt. Furthermore, you will not be
able to select the List device during this CONFIGUR run.

Logical/Physical Device Categories

Data can be sent to or from a wide variety of peripheral hardware devices.
CP/M groups these devices under the logical device categories “Console,”
“Auxin,” “Auxout,” and “List” (as shown on the left side of the menu).

However, these categories provide CP/M with only a general reference
to the actual device being used. CP/M is capable of controlling data trans-
fer through many different devices that are included in these categories.
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Therefore, a more specific name must be assigned to each logical device
category to inform CP/M of the kind of devices it must control. The specific
name assigned to each logical device category is the “physical device
name.” Each physical device name helps CP/M to recognize and control
a particular kind of peripheral hardware.

The physical device name currently assigned to each logical device cate-
gory is listed on the right side of the menu.

Following is a table that will help you determine which physical device
names can be matched with which logical device names.

LOGICAL  PHYSICAL
SELECTION  DEVICE DEVICE DESCRIPTION AND/OR CATALOG NAME OF
LETTER CATEGORY NAME  THE ACTUAL HARDWARE DEVICE USED
C Console TTY: A printing terminal attached to serial port outlet A on the
Z-100 (e.g., Decwriter).
CRT: A video display terminal and keyboard.
BAT: A batch pseudo-device using RDR: for input and LST: for
output.
UCt: A modem attached to serial port B on the Z-100.
I Auxin TTY: A printing terminal attached to serial port outlet A on the
Z-100 (e.g., Decwriter).
PTR: Not implemented.
URT: A modem attached to serial port B on the Z-100.
UR2: A video display terminal and keyboard.
O Auxout TTY: A serial printer attached to serial port outlet A on the Z-
100.
PTP: Not implemented.
UP1: A modem attached to serial port B on the Z-100.
UP2: A video display terminal and keyboard.
L List TTY: A serial printer attached to serial port outlet A on the Z-100
(e.g., H/Z-25, H-14, TI-810, Diablo, Epson MX-80 serial,
Decwriter).
LPT: A parallel printer attached to the parallel port on the Z-100
(e.g., Epson MX-80 paraliel).
CRT: A video display terminal and keyboard.
UL1: A modem attached to serial port B on the Z-100.
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NOTE: By entering a ? at this menu, you will cause a screen display
of helpful comments about this menu and its use.

Assigning Physical Device Names

To select a logical device category to be changed, you must first type
the letter (C, R, P, or L) listed to the left of the category in the menu
and press RETURN. CONFIGUR will display one of the following prompts:

Console: [T(ty), C(rt), B(at) or 1(UC1)}:

or

Auxin: [T(ty),P(tr),1(UR1),2(UR2)] :
or

Auxout: [T(ty),P(tp),1(UP1),2(UP2}] :
or

List: [ T(ty),C(rt),L(pt),1(UL1)] :

Each of these prompts shows the logical device category on the left, and
all of the physical device names that could be assigned to this category
on the right.

To assign a physical device name to a logical device category, type the
single character of the name that is displayed outside the parentheses.

CONFIGUR will respond by displaying the name of the specified physical
device in the “I/O Map Configuration” menu.

You can access the CONFIGUR MAIN MENU by entering X and pressing
RETURN at the “Selection” prompt beneath the “I/O Map Configuration.”

NOTE: These logical/physical device assignments can be temporarily
changed outside of CONFIGUR by using the STAT utility.
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Assignment Examples

For instance, if you want to change the assignment of physical device
name “TTY” to “LPT” in the “List” category, type L (for “List") and press
RETURN at the menu’s selection prompt. Then type L (for “LPT”) and
press RETURN at the “List” category prompt. CONFIGUR will redisplay
the “I/O Map Configuration” menu with the “LPT” named as “Currently”
the physical device assigned to “List.”

As a further example, if you wish to assign the physical device name
“UR1” in place of the name “PTR” for the “Reader” category, type R (for
“Reader”) and press RETURN at the menu’s selection prompt. Then type
1 (for “UR1”) and press RETURN at the “Reader” category prompt. CON-
FIGUR will redisplay the “I/lO Map Configuration” menu with the “UR1”
named as “Currently” the physical device assigned to “Reader.”

Exiting from CONFIGUR

The “MAIN MENU” enables you to exit from the CONFIGUR utility and
eventually to gain access to the CP/M Operating System.

CP/M-86 System Configuration Utility rel. x.xx
Copyright (C) 1983 by Zenith Data Systems

¥k MAIN MENU ***
P - Printer Configuration
M - Modem Configuration
C - Command Configuration
I - I/0map Configuration
? — Brief Help message

X - Exit

Selection [P,M,C,I X or 7]:
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The Exit Selection
To begin to exit from CONFIGUR to CP/M, press X and press RETURN.

If you have not specified any changes to the system during this CON-
FIGUR activity, CONFIGUR will immediately relinquish control to CP/M,
which will display the system prompt.

If you have specified any changes to the system during this CONFIGUR
activity, CONFIGUR will display the following “Exit” menu:

#x EXIT OPTIONS ***

T — Make changes temporary (to memory only)
P — Make changes permanent (to memory and disk)
Q — Make no changes

? — Brief Help Message

Choice [T,P,Q or ?]:

e If you wish to cancel all of the changes that you have specified without
having them applied to the system, then press Q or press RETURN.
The unchanged CP/M Operating System will then display the system
prompt.

e If you wish to have CONFIGUR apply all of the changes you have
specified only to the CP/M system now in active computer memory,
then press T (for Temporary) at this prompt. These changes will re-
main in effect until the computer is reset. If you have specified
changes pertaining to printers and/or modems, CONFIGUR will now
display a diagram to assist you in connecting your hardware devices.
(See “Connecting Your Hardware.”) However, if you have specified
no printer or modem changes, CONFIGUR will now relinquish control
to CP/M, which will display the system prompt.

e If you wish to have CONFIGUR apply all of the changes you have
specified both to the CP/M system in active computer memory and
the system on the disk, then press P (for Permanent) at this prompt.
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These changes will go in effect as soon as CP/M regains control.
These changes will be recorded on the disk in drive A until the next
CONFIGUR session conducted with the same disk in drive A. If you
specified changes pertaining to printers and/or modems, CONFIGUR
will now display a diagram to assist you in connecting your hardware
devices. (See “Connecting Your Hardware.”) However if you have
specified no printer or modem changes, CONFIGUR will now relin-
quish control to CP/M, which will display a system prompt.

NOTE: If the disk in drive A was write-protected when you invoked CON-

FIGUR, the “P — Make changes permanent” choice will not appear in the
“Exit” menu, and entering the letter P at this menu will have no effect.

Connecting Your Hardware

Before returning control to CP/M, CONFIGUR will display a diagram in
the following form:

N
r
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This diagram shows the location of the outlet on your Z-100 rear panel,
onto which you should attach the cable that leads to your printer and/or
modem. Attach the applicable cable(s) to the indicated outlet(s) before
trying to use the printer and/or modem.

NOTE: This example diagram shows the message that will appear beneath
the diagram if you had specified a serial printer during this CONFIGUR
activity. The message appears beneath a different peripheral outlet if you
have specified a parallel printer or a modem.

When your hardware devices are all properly attached, you can press
RETURN to exit to the operating system.

CONFIGUR Error Messages

Incompatible Configur & CPM-86

EXPLANATION: You are running a CONFIGUR utility under a CP/M of
a different version. The version number of your CONFIGUR and your
CP/M must match. Copy CP/M (using LDCOPY) and CPM.SYS and CON-
FIGUR (using PIP) from CP/M-86 Distribution Disk I, boot up, and invoke
CONFIGUR again.

Bad choice. Choice [1..9]:
EXPLANATION: Your entry at the “Printer selection” menu was not a

number between 1 and 9. Enter the number between 1 and 9 that corres-
ponds to your printer.
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FORMAT

The Utility that Prepares Disk or Partition Surface

The FORMAT utility prepares a floppy disk or Winchester partition for
the storage of data by establishing storage areas on the disk surface.
At the same time, FORMAT erases any data that remain on the disk
or partition from prior use, and sometimes inspects the recording surface
for imperfections that could impair data storage or transmission. FORMAT
also enables you to determine how much data you will be able to store
on a floppy disk.

CAUTION: Because FORMAT erases all existing data on a disk or parti-
tion, make certain that you only format disks or partitions containing ex-
pendable data or no data. You can use the DIR or STAT commands
(see the “User’s Guide”) to check for valuable data files before formatting.
However, the DIR and STAT commands do not always display all of the
files on a disk or partition.

You can use the FORMAT utility through either of two methods: the Utility
Prompt Method or the System Prompt Method.

Utility Prompt Method

With this FORMAT method, you load the FORMAT utility into memory
by entering a command at the system prompt. Then you answer a series
of FORMAT prompts to define the formatting operation.

Utility Prompt Command Entry

Answer the system prompt with a command in the following form:

A>FORMAT RETURN
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When invoked through the FORMAT prompt method, FORMAT first iden-
tifies itself with name, version number, and a caution about its capabilities.
It also asks you if you wish to continue the operation, as shown:

CP/M-86 Format Version X.xx
Copyright (c) 1983 by Zenith Data Systems

This program is used to initialize a disk.
All information currently on the disk will be destroyed.
Is that what you want? (y/n):

Respond to this question by entering Y if you wish to format a disk or
partition. Enter N if you do not.

Specifying the Disk or Partition to be Formatted

After you have confirmed your intention to format a disk or partition FOR-
MAT asks:

Which drive do you wish to use for this operation?

Answer this prompt by entering the letter of the drive containing the disk
(or assigned the partition) you wish to format. The drive you specify must
be a valid disk drive in your hardware environment.

The drive you specify does not necessarily have to be a physical drive.
For instance if you have only one physical 5.25-inch drive slot, then you
can specify drive B at this prompt. You will later be prompted to put the
appropriate 5.25-inch disk in the drive.

However if you specify a Winchester partition, this partition must have
already been assigned a drive name. If the partition you wish to format
is not currently assigned to the specified drive name, you must exit from
the FORMAT utility and use the ASSIGN utility to assign this partition
to the drive. You can exit from FORMAT at the “Which drive” prompt
by entering CTRL-C.
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Defining the FORMAT Operation

After you specify the drive containing the disk or partition you wish to
format, FORMAT will display another prompt. The kind of prompt FORMAT
displays depends upon whether you are trying to format a 5.25-inch floppy
disk, an 8-inch floppy disk, or a Winchester partition.

Formatting a 5.25-Inch Disk

If you specified a drive that contains a 5.25-inch disk, the FORMAT utility
enables you to specify the number of sides you want formatted by display-
ing the following prompt:

Number of Sides? (1=single, 2=double):

Entering the number 1 at this prompt will give the formatted disk a file
capacity of 148 kilobytes. Entering the number 2 will give the formatted
disk a file capacity of 304 kilobytes.

NOTE: All 5.25-inch disks formatted with this CP/M release are automati-
cally formatted at double density. Therefore, the FORMAT utility will not
prompt you to specify the density (level of data concentration) at which
you want a 5.25-inch disk formatted.

After you respond to the Number of Sides? prompt, FORMAT will display
a prompt in the following form to enable you to begin or cancel the FOR-
MAT operation:

Put the disk you wish to be formatted in drive x.
Press RETURN to begin, anything else to abort.

(The character x stands for the letter of the disk drive you specified.)
Pressing RETURN at this prompt will begin the actual formatting operation,
while entering any other keyboard character will end the FORMAT opera-
tion.

NOTE: It takes at least one minute for FORMAT to format a disk. During
this time the light on the specified disk drive will glow.
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Formatting an 8-Inch Disk

if you are formatting an 8-inch disk, the FORMAT utility enables you to
specify the level of density at which you wish to store data by displaying
the following prompt:

Which density? (S=single, D=double):

The density of a disk refers to the level of concentration of the data stored
on its surface. Higher density levels sometimes decrease data access
reliability.

e |[f the disk in the specified drive is single-sided, then entering the
letter S (for single density) at this prompt will give the formatted disk
a file capacity of 241 kilobytes. Entering the letter D (for double densi-
ty) will give the formatted disk a file capacity of 482 kilobytes.

e If the disk in the specified drive is double-sided, then entering the
letter S (for single density) at this prompt will give the formatted disk
a file capacity of 490 kilobytes. Entering the letter D (for double densi-
ty) will give the formatted disk a file capacity of 980 kilobytes.

NOTE: Some 8-inch disks allow you to format only one side and others
allow you to format both sides. These two types of disk are distinguished
by the position of a small hole in the disk jacket, near the center spindle
hole. The number of sides that can be formatted on a particular 8-inch
disk is an unchangeable feature of that particular disk. The FORMAT utility
automatically detects the position of this hole and prepares to format the
disk on the appropriate number of sides.

After you respond to the Which density? prompt, FORMAT will display a
prompt in the following form to enable you to begin or cancel the FORMAT
operation:

Put the disk you wish to be formatted in drive x.
Press RETURN to begin, anything else to abort.

(The character x stands for the letter of the disk drive you specified.)
Pressing RETURN at this prompt will begin the actual formatting operation,
while pressing any other keyboard character will help you to end the FOR-
MAT operation.
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NOTE: It takes at least one minute for FORMAT to format a disk. During
this time the light on the specified disk drive will glow.

Formatting a Winchester Disk Partition

If you specified a drive that has been assigned a Winchester partition,
FORMAT will display a prompt in the following form to enable you to
begin or cancel the FORMAT operation:

Will format partition assigned to drive x:
Press RETURN to begin, anything else to abort.

(The character x stands for the letter of the partition you specified.) Press-
ing RETURN at this prompt will begin the actual formatting operation,
while pressing any other keyboard character will allow you to end the
FORMAT operation.

The file capacity of the partition you are formatting is determined before
you invoke the FORMAT utility, by the PREP utility (which automatically
allocates half of the Winchester disk space to a single CP/M partition),
or by the PART utility (which enables you to determine the size of your
partitions). See text sections on “PREP” and “PART” in the Winchester
User’s Supplement for more information.

NOTE: As FORMAT formats a partition the light on the Winchester disk

drive will glow.

Ending a FORMAT Operation

When FORMAT finishes preparing a disk’s surface, or when you press
“anything else to abort” FORMAT will display the following prompt:

Do you have more disks to format? (y/n):
If you wish to format another disk or partition without reinvoking FORMAT,

press Y at this prompt. FORMAT will again prompt you to specify the
drive containing the disk or partition you wish to format.
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If you do not wish to format another disk or partition, press N. FORMAT
will display the system prompt. Then you can enter any CP/M command.

NOTE: You can also end a FORMAT operation by entering CTRL-C at
the which drive prompt.

System Prompt Method

The System Prompt Method enables you to include all of the specifications
necessary for the FORMAT operation in a single command line. Enter
this command line at the CP/M system prompt.

Command Line Entry

System Prompt Method FORMAT commands are entered in the following
form:

A>FORMAT {drive}:{[option,option]} RETURN

Where FORMAT is the command line function, stored in the file as
FORMAT.COM on the logged disk;

where {drive} is the letter of the drive that contains the disk or partition
you wish to format (this letter must represent a valid drive in your
hardware environment, such as A, B, C, D, E, or F); and

where {[option,option]; represents letters and/or numbers enclosed in
square brackets [ ] and separated by , (commas) to specify how
the formatting operation should be conducted.

NOTE: You can specify logical (imaginary) drive names in FORMAT com-
mands, as well as physical (visible) drive names. If you specify imaginary
drive names, you will be prompted to insert two different disks alternately
into a single physical drive slot.
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FORMAT Options

FORMAT command lines entered by the System Prompt Method can in-
clude the following options:

SD 8-inch disk formatted to single density;

DD 8-inch disk formatted to double density;

1S 5.25-inch disk formatted on only one side;

25 5.25-inch disk formatted on both sides;

F Fast formatting, because the routine test of disk surface medium

is not performed;

N No prompt displayed between FORMAT command entry and
FORMAT execution;

Options should be enclosed in square brackets and separated by commas
when more than one is used. Options are the last item in a System Prompt
Method FORMAT command line before you press RETURN.

NOTE: All 5.25-inch disks are automatically formatted double density by
this version of FORMAT. 8-inch disks are automatically formatted to be
single-sided or double-sided, depending on what format has been certified
by the manufacturer. (FORMAT detects this certification by checking the
position of the small hole in the disk cover next to the center spindle
hole.)

System Prompt Method Defaulits
When you enter a FORMAT command line with a drive specification, and
decline to specify some or all of the possible options, FORMAT will prepare

the disk according to the following default criteria:

® 5.25-inch disk formatted to double density (regardiess of any options
you might specify);

® 8-inch disk formatted to double density (as if you specified the DD
option);
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e 5.25-inch disk formatted on both sides (as if you specified the 2S
option);

e 8-inch, single-sided disk formatted on one side (regardless of any
options you might specify);

e  8-inch, double-sided disk formatted on both sides (regardless of any
options you might specify);

e Disk surface will be tested for data retention (as if you had not
specified the F option); and

e Prompts will be displayed between FORMAT command entry and
FORMAT execution (as if you had not specified the N option). There-
fore, whenever you enter a System Prompt Method command without
the N option, the following prompt will appear:

CP/M-86 Format Version x.xx
Copyright (c) 1983 by Zenith Data Systems

This program is used to initialize a disk.
All information currently on the disk will be destroyed.
Is that what you want? (y/n):

e To confirm your intention to run a FORMAT operation, enter a Y
at this prompt. Then FORMAT will display a prompt in the following
form if you specified a floppy disk:

Put the disk you wish to be formatted in drive x.
Press RETURN to begin, anything else to abort.

or the following prompt if you specified a Winchester partition:

Will format partition assigned to drive x:

Press RETURN to begin, anything else to abort.
To begin execution of the FORMAT operation for a floppy disk, inse&
the appropriate disk in drive x (where drive x is the drive you specified

in the command line) and press RETURN. To begin execution of the FOR-
MAT operation for a Winchester partition, simply press RETURN.
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To abort the FORMAT utility, enter any keyboard character other than
Y or y at the Is that what you want? prompt, or press anything other than
RETURN at the Press RETURN to begin, anything else to abort. prompt. In
either case, the FORMAT operation will end and CP/M will display the

system prompt.

System Prompt Method Examples

A>FORMAT B: [2S] RETURN

A>FORMAT B: RETURN

A>FORMAT B: [2S,1S] RETURN

FORMAT will prepare the surface of
the disk in drive B (a 5.25-inch disk)
to double density and on both sides,
as specified by options. FORMAT wiill
display prompts before formatting
and will test the disk surface while
formatting, by default.

FORMAT will prepare the surface of
the disk in drive B (a double-sided
8-inch disk). Due to manufacturer’s
certification, this disk will be format-
ted on both sides. By default, this
disk will be formatted to double den-
sity. Also by default, FORMAT will
display prompts before formatting
and test the disk surface while for-
matting.

If your command line contains con-
tradictory options, FORMAT will ac-
knowledge the last one. Hence, in
this case, FORMAT will format the
surface of the disk in drive B (a 5.25-
inch disk) on only one side, as
specified by the last side quantity op-
tion. FORMAT will also display
prompts before formatting and test
the disk surface while formatting, by
default.
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A>C:format B:[Sd,f,N] RETURN

The FORMAT utility, in this case, is
stored on the disk in drive C. It will
prepare the surface of the disk in
drive B (a single-sided 8-inch disk)
to single density, as specified by the
“Sd” option. Since the disk was man-
ufactured for single-sided data stor-
age, only one side will be formatted.
The “f” option specifies that this for-
matting operation will be performed
without a disk media test. The “N” op-
tion specifies that FORMAT will not
prompt you to confirm your intentions
before the formatting operation be-
gins.

NOTE: As with any other command entered at a CP/M system prompt,
you can edit a FORMAT command line with the DELETE key or erase
the entire command line by entering CTRL-X.

Disk Capacities

The following tables show the amount of file space remaining on various
kinds of disks after they are formatted under various kinds of conditions.
(The FORMAT utility also prepares areas of the disk for the recording
of the CP/M system kernel and the disk file directory, although the space
reserved for such software items is not included in these tables.)

The following table shows the file capacities of 5.25-inch, soft-sectored

disks formatted in 48-tpi drives:

Single-sided Double-sided

Double density 148 kilobytes 304 kilobytes

This table shows the file capacities of single-sided 8-inch disks:

Single density Double density

Single-sided 241 kilobytes 482 kilobytes
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This table shows the file capacities of double-sided 8-inch disks:
Single density Double density
Double-sided 490 kilobytes 980 kilobytes

The file capacity of a formatted Winchester disk partition is determined
before you invoke the FORMAT utility, by the PREP utility (which automati-
cally allocates half of the Winchester disk space to a single CP/M partition),
or by the PART utility (which enables you to determine the size of your
partitions). See the sections on “PREP” and “PART” in the Winchester
User’s Supplement for more information.

NOTE: The FORMAT utility supplied with this CP/M version cannot format
any disk to extended double density. However, this CP/M version can
write to or read from a disk that was formatted at extended double density
by the FORMAT utility of some other CP/M versions.

FORMAT Error Messages

Drive not available in current configuration

EXPLANATION: If you entered a drive name that has not been assigned
a partition, or does not exist in your hardware, enter a different drive name.

Disk is write protected.
Unable to format this disk.
Do you have any more disks to format? (y/n):

EXPLANATION: Remove any adhesive tab that might be attached to the
write-enable notch on a 5.25-inch disk cover, or cover the write-protect
notch on an 8-inch disk. The Do you have any more disks to format? prompt
appears with this message only when you enter a Utility Prompt Method
command.
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Unable to format this disk. Place a different disk in the
drive and press any key to begin. ..

EXPLANATION: The disk to be formatted is damaged or improperly in-
serted in the drive. Try again or replace the disk.

ILLEGAL FORMAT OPTION

EXPLANATION: System Prompt Method command line was entered with
illegal values for options.

ILLEGAL COMMAND SYNTAX

EXPLANATION: System Prompt Method command line was entered with
undefined characters in place of options.

OPTION NOT AVAILABLE

EXPLANATION: A Utility Prompt Method prompt was answered with inap-
propriate characters. Enter a pertinent option at this prompt.

PARTITION IS SMALLER THAN MINIMUM ALLOWABLE SIZE

EXPLANATION: Winchester disk partitions under CP/M can be as small
as 64 kilobytes. Back up any valuable software and/or data stored on

other partitions and use the PART utility to create CP/M partitions that
are at least 64 kilobytes in size. Then try the FORMAT utility again.
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PARTITION IS LARGER THAN CP/M MAXIMUM SIZE -- ONLY 8 MEG USABLE

EXPLANATION: The partition being formatted has been allocated 8 mega-
bytes (8192 kilobytes) or more Winchester disk space. You will only be
able to access the first 8192 kilobytes on the partition. To make the rest
of the partition’s space accessible, back up any valuable software and/or
data stored on other partitions and use the PART utility to make the parti-
tion smaller and to allocate the remaining space to another partition. Then
try the FORMAT utility again.

Incorrect version of BIOS

EXPLANATION: The CP/M-86 system and FORMAT utility being used
are not of the same version. Use a CP/M-86 system and FORMAT utility
that were both copied from the same CP/M-86 distribution disk. Then try
the FORMAT utility again.

Not enough memory
EXPLANATION: There is not enough free memory in your computer sys-

tem to run FORMAT. FORMAT is automatically aborted and control re-
turned to the operating system.
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LDCOPY

The Utility that Copies the CP/M-86
Operating System between Disks

Use the LDCOPY utility to create a bootable CP/M-86 disk. You may
copy CP/M-86 from the system tracks of any bootable disk/partition if you
are transferring the system between like devices (from floppy to floppy
or from disk partition to disk partition). If you are transferring the system
between unlike devices (from floppy to disk partition or from disk partition
to floppy), you may copy CP/M-86 by using the .CMD file(s) named
BOOT207 and BOOT217. Both of these copy operations are detailed
below.

The CP/M-86 BIOS file, CPM.SYS, must also be present on a bootabie
disk. LDCOPY has no effect on CPM.SYS. To transfer it you must use
the PIP utility (see PIP in the “User’s Guide”).

You may execute LDCOPY by either of two methods: the Utility Prompt
method or the System Prompt method. With the Utility Prompt method,
LDCOPY is first loaded into memory. You then enter additional parameters
in response to specific prompts. This method must be used if you intend
to transfer the system to more than one disk. With the System Prompt
method, LDCOPY is loaded and all necessary parameters are supplied
from a single command line. A detailed description of each method follows.

Utility Prompt Method

Place a disk containing LDCOPY.CMD in a disk drive (A is assumed in
this example) and enter:

A>LDCOPY
When loading is complete you will see this sign-on message:

LDCOPY rel x.xx
Copyright (c) 1983 Zenith Data Systems Corp.

Below the sign-on message the “Source:” prompt will appear:
Source:
The entry for this response depends upon whether you are transferring

the system between like devices (floppy to floppy or disk partition to disk
partition) or unlike devices (floppy to disk partition or disk partition to
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floppy). If you are transferring the system between like devices, use Re-
sponse 1 for making the entry to the Source: prompt. If you are transferring
the system from floppy to disk partition, use Response 2 for making the
entry to the Source: prompt. And if you are transferring the system from
disk partition to floppy, use Response 3 for making the entry to the Source:
prompt.

Response 1 — From floppy to floppy or disk partition to disk partition.
if you are transferring a system between like devices, enter the letter
of the drive/partition where the system you want to copy is currently lo-
cated. For example:

Source:B
and press RETURN.

Response 2 - From floppy to disk partition. If you are transferring the
system from a floppy disk to a disk partition, you must use the .CMD
file named BOOT217. To use this file, respond to the Source: prompt by
entering the letter of the drive/partition on which this file resides and the
name of the file, BOOT217.CMD. For example:

Source: B: BO0T217. CMD
and press RETURN.
Response 3 - From disk partition to floppy. If you are transferring the
system from a disk partition to a floppy (either 5.25 inch or 8 inch), you
must use the .CMD file named BOOT207. To use this file, respond to
the Source: prompt by entering the letter of the drive/partition on which
BOOT207.CMD resides and the file name. For example:
Source: B: BOOT207. CMD
and press RETURN.

When you have made the appropriate entry to the Source: prompt, the
destination prompt will appear:

Destination:
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Enter just the letter of the drive where the destination disk will be located.
No file name is necessary since the data will be transferred to the system
tracks. For example:

Destination: A

and press RETURN.

At this point LDCOPY will verify your entries with the message:

Source on B

Destination on A

Press RETURN to continue;
otherwise enter CTRL-C to abort:

If the information is incorrect or you wish to abort the procedure, enter
CTRL-C. Control will return to the operating system. If you press RETURN
this prompt will appear:

Press RETURN when source disk is in drive B:

Switch disks, if necessary, to ensure the source disk is in the correct
drive; then press RETURN. Ensure the destination disk is in the correct
drive when this prompt appears:

Press RETURN when destination disk is in drive A:

Two pauses are included so LDCOPY can be used with computers that
have only one drive. Press RETURN to continue. When the transfer pro-
cess is complete, this message will appear:

LDCOPY successfully completed.
Press RETURN when destination disk is in drive 4A;
otherwise enter CTRL-C to abort:

If an error message is displayed instead, refer to Error Messages. The
destination prompt is repeated to allow you to make any number of boota-
ble disks. Enter CTRL-C when you are ready to terminate the LDCOPY
session.
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System Prompt Method

LDCOPY can be loaded and executed by entering a single command
line of the form:

LDCOPY destination=source [switch]

To use this method, insert a disk containing LDCOPY.CMD in a disk drive
(A is assumed in this example). Enter LpCOPY followed by a space. If you
are transferring a system that currently resides on the system tracks of
the source disk (i.e., it is a bootable disk), enter the letter of the destination
drive (A-P) with a colon, an equal sign, and the letter of the source drive
with a colon. For example:

A>LDCOPY A: =B:

If you are transferring a system from floppy to partition or from partition
to floppy, enter the same command, but follow it with the proper file name.
No extension other than .CMD is allowed. For example:

A>LDCOPY A: =B:B00T207. CMD

You may add a switch in the form [N] to either command line (e.g., LDCOPY
B: =A: [N]). This will force immediate execution of the command without
further prompting. Obviously, both disks must be in the correct drives at
the time the command is entered if this option is used.

If the switch is omitted, LDCOPY will verify your command with this mes-
sage:

LDCOPY rel. x.xx
Copyright (c) 1983 Zenith Data Systems Corp.

Source on B

Destination on A

Press RETURN to continue;
otherwise enter CTRL-C to abort:

If the information is incorrect or you wish to abort the procedure, enter
CTRL-C. Control will return to the operating system. If you press RETURN
this prompt will appear:

Press RETURN when source disk is in drive B:



page 108

UTILITIES

Switch disks, if necessary, to ensure the source disk is in the correct
drive, then press RETURN. Ensure the destination disk is in the correct
drive when this prompt appears:

Press RETURN when destination disk is in drive A:

Two pauses are included so LDCOPY can be used with computers having
only one drive. Press RETURN to continue. When the transfer process
is complete a verification will appear and control will return to the operating
system:

LDCOPY successfully completed.
A>

If an error message appears instead, refer to Error Messages.

Help Screen

You may display a condensed version of these instructions by entering
a question mark (?) after any prompt, or after LDCOPY in a command
line (e.g., A>LDCOPY ?). If you enter a question mark, the following text will
appear on your screen.

Use LDCOPY to create a bootable CP/M-86 disk.
(You must also use PIP to copy the BIOS file, “CPM.SYS")

UTILITY PROMPT METHOD: EXAMPLES:

If you are copying from system tracks,

answer the Source: and Destination: Source:B
prompts with just a drive letter. Destination: A

If you are copying from a .CMD file,

answer the Source: prompt in the form: Source:B: Boot207. CMD
{drive} : {filename.CMD} Destination: A

Answer other prompts with RETURN to

continue, or CTRL-C to abort.

SYSTEM PROMPT METHOD:
Enter one command line in the form:

LDCOPY{dest. drive}: ={source drive}: [filename.(CMD]
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EXAMPLES:
A>LDCOPY B: =A:
B>A:LDCOPY B: =A:B00T207.CMD

Error Messages

Insufficient memory

EXPLANATION: There is not enough free memory available in your com-
puter system to run LDCOPY. Control is returned to the operating system.

Invalid command line format
EXPLANATION: A syntax error was made while you entered parameters.
Invalid Destination

EXPLANATION: You entered a drive letter outside the range A-P, or you
specified a drive not available on your system.

Invalid Source

EXPLANATION: You entered a file name that was misspelled or not avail-
able on the specified drive, or you entered a drive letter outside the range
A-P, or you specified a drive not available on your system.

LDCOPY is incompatible with current BIOS
EXPLANATION: The CP/M-86 system and the LDCOPY utility being used

are not of the same version. Use a CP/M-86 system and LDCOPY utility
copied from the same distribution disk. Then try LDCOPY again.



page 110

UTILITIES

LIST

The Utility that Prints Text File Contents
on Paper

The LIST utility enables you to obtain paper copies of files by entering
a command for one or more files to be printed. Special printout characteris-
tics can be set when you enter the command with LIST parameters. You
can stop a LIST printout in progress. LIST is used to print out only certain
types of files.

Method of Entering LIST Commands

Two different methods can be used to enter LIST commands: the Utility
Prompt Method and the System Prompt Method.

Utility Prompt Method
With the Utility Prompt Method, you enter LIST in response to the system
prompt. This entry is sufficient to invoke LIST, which displays its own
prompt—the asterisk (*). You can now enter the argument portion of the
command line in response to the “*” prompt supplied by LIST. LIST prompt
entries are made in the following form:

A>LIST RETURN

*{argument} RETURN
Where {argunent} is the name of the file(s) to be listed.
After the LIST operation is finished, LIST again displays the “*” prompt.

You can enter another argument or return to the operating system by
pressing RETURN.

System Prompt Method

To invoke a LIST operation with a single command line, you must include
the argument in the response to the system prompt, as in the following
example:

A>LIST {argument} RETURN
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Where {argument} is the name of the file(s) to be listed.

After LIST finishes the latter printing operation, it automatically returns
you to the operating system, and the system prompt is displayed.

For example, if you enter the following command using the Utility Prompt
Method:

A>LIST RETURN
*REPORT.DOC RETURN

or this command using the System Prompt Method:
A>LIST REPORT.DOC RETURN

the results will be the same. Both commands will produce a paper copy
of the file named “REPORT.DOC.”

Printing Contents of More than One File

You can specify several files in a single LIST command. To initiate a
listing of several files, enter the names of the files in the argument, sepa-
rated by single spaces.

If the files to be listed reside on different disks, their names should be
preceded by a drive specification (drive letter and colon).

Both of the following examples demonstrate how to LIST the contents
of the specified files:

A>LIST RETURN
*PRINTOUT.DOC B:PROGRAM.PRN B:REPORT.DOC C:SYSTEMX.PRN RETURN
or

A>LIST PRINTOUT.DOC B:PROGRAM.PRN B:REPORT.DOC C:SYSTEMX.PRN RETURN
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LIST Parameters

You can specify parameters in a LIST argument to alter the characteristics
of a standard printout. These parameters allow you to select printout char-
acteristics such as the date, the number of copies desired, the width of
tabs, etc. If no parameters are specified, LIST will print a document with
default value characteristics.

The parameters used to specify printout characteristics are shown in the
following table.

DESCRIPTION OF

PARAMETER KEYBOARD PRINTOUT DEFAULT
NAME ENTRY CHARACTERISTIC VALUE
Date (D xxx...x]  First 10 characters of specified date printed no date
on upper right corner of each document
page.
Heading [H xxx...x] First 60 characters of specified heading file name (first copy only)
printed on the left of top line of each docu-
ment page.
No [N] No heading or date printed on any document file name
Heading page.
Lines [L nn] Each document page has the specified 60 lines
per number of lines. Specification of zero lines/ per page
Page page causes printing without page breaks.
Tab [T nn] Each tab stop within text is expanded or con- 8 spaces
Stop tracted to specified number of spaces.
Width
Page [P nn] Page numbering sequence begins with page1
Number specified number on first file page.
Uppercase [u] All letters in document printed in uppercase.  upper- and lower-case
Copies Desired [C nn] Specified number of copies are printed. 1 copy
Erase [E] File is erased from disk after LIST operation file retained
is completed. on disk
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Use of LIST Command Line Parameters

Parameters are entered, enclosed in square brackets, after the last file
name in the LIST command. If more than one parameter is entered, each
should be enclosed in a set of brackets.

A LIST command entered with parameters using the Utility Prompt Method
might appear as follows:

A>LIST RETURN
*PRINTOUT. DOC PROGRAM.PRN [H Today's Work] [D 31-Feb-81] [P 9] RETURN

This command will cause the contents of the files PRINTOUT.DOC and
PROGRAM.PRN to be printed, with the following heading across the top
of the first page of each file:

Today’s Work 31-Feb-81 Page 9

The parameters will take effect on all of the files specified in that command
line.

When you enter the command with the Utility Prompt Method, any parame-
ters entered (except for the starting Page number parameter and Erase
parameter) will remain in effect with any files specified at a successive
asterisk (*) prompt, until new values are entered for the parameters or
until control is returned to the operating system.

When you enter a LIST command line with the System Prompt Method,
letters in the heading, date, and page number line will be automatically
translated into uppercase. The following System Prompt command demon-
strates this character translation:

A>LIST PRINTOUT.DOC PROGRAM.PRN [H Today's Work] [D 31-Feb-81] [P 9] RETURN
This command will cause the contents of the files PRINTOUT.DOC and
PROGRAM.PRN to be printed with the following heading across the top

of the first page of each file:

TODAY’'S WORK 31-FEB-81 PAGE 9
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Aborting a LIST Operation

After a LIST command has been entered, the printout can be aborted
by pressing any keyboard character while the printout is in progress. (If
more than one copy has been requested, you must abort each copy.)
LIST will then redisplay the asterisk prompt (under the Utility Prompt
Method), or CP/M will display the system prompt (under the System
Prompt Method).

Files that Should Be Listed

Only files containing ASCII characters should be listed. ASCII character
files include files composed using a text editor (such as ED), or files with
the “PRN” extension created by an assembler (such as ASM).

Files not composed of ASCII characters will produce meaningless printouts
if listed.

Files composed in a word processor will LIST, but they might possess
features (such as boldface characters or page breaks) that LIST will not
print in the same way as the word processor’s printout command.

LIST Error Messages

File not found

EXPLANATION: A file specified in the LIST command argument does
not exist on the disk in the logged drive. If the file does exist on a disk,
that disk should be inserted in a drive and the appropriate drive should
be specified before the file name in the argument.

Syntax error in command line

EXPLANATION: The LIST command was improperly entered. This error
often occurs if a space is not entered between file names, or when an
invalid parameter is specified.
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RDDOS

The Utility that Allows CP/M-86
to Read a Z-DOS Formatted Directory or File.

Use the RDDOS utility to read a file directory on a Z-DOS formatted disk
or to copy Z-DOS formatted data files into a CP/M readable format. When
reading a directory on a Z-DOS formatted disk, RDDOS simply displays
the directory in Z-DOS directory form while leaving the Z-DOS files them-
selves unaffected. When copying data files from a Z-DOS formatted disk,
RDDOS makes CP/M compatible copies of the files while leaving the origi-
nal Z-DOS formatted files in tact.

You may execute either the RDDOS copy function or the RDDOS directory
function using only the System Prompt method. With the System Prompt
method, RDDOS is loaded into memory and all necessary parameters
are supplied from a single command line.

In addition, there is both a brief and detailed version of the RDDOS help
screen that you may invoke from the system prompt. A detailed description
of these help screens and of the two primary RDDOS functions follows.

Reading a Z-DOS Directory

To read a file directory from a Z-DOS formatted disk, place a disk contain-
ing RDDOS.CMD into a drive (e.g., drive A) and enter a command line
of the following form:

A>RDDOS DIR <d:>[<filespec>]

where RDDOS DIR instructs the system that you wish only to read a directory
on a Z-DOS formatted disk;

where <d:> is the drive name where the Z-DOS disk resides. This is a
required entry since the Z-DOS disk will always reside on a drive
other than the default drive;

where [<filespec>] is any legal Z-DOS filename and extension that repre-
sent the file(s) you wish to see in the directory. You may also
use wild cards. [<Filespec>] is an optional entry. If you do not enter
a filename, RDDOS will display the entire Z-DOS directory.
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When you have completed this entry by pressing RETURN, the RDDOS
banner will display on the screen:

RDDOS Rel. x.xx
Copyright (c) 1983 Zenith Data Systems Corp.

Below the banner, the directory of the Z-DOS formatted disk will appear
on your screen in the five columns of the Z-DOS directory form: filename,
extension, file size, date, and time. When you have finished reviewing
the directory, you may return to the system prompt A> by pressing
RETURN.

Copying Files from Z-DOS Format
into CP/M Format

To copy Z-DOS formatted files to CP/M formatted files, place a disk con-
taining RDDOS.CMD into a drive (e.g., drive A) and enter a command
line of the following form.

A> RDDOS <d:>[filename.ext][=]<e:><filespec>

where RDDOS followed by the parameters instructs the system that you wish
to copy Z-DOS formatted files into CP/M format;

where <d:> is the destination drive name. The destination drive should
contain the CP/M formatted disk on which the copied file(s) will
reside. This entry is required since the system must be told where
to find the CP/M formatted disk.

where [filename.ext] is any legal filename and extension for the copy that
will be created on the CP/M destination disk. This entry is also
optional. if you do not specify a filename and extension, RDDOS
will simply adopt the original filename and extension of the Z-DOS
formatted file.

where <=> is required to separate the destination parameters from the
source parameters.
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where <e:> specifies the source drive. The source drive should contain
the Z-DOS formatted disk with the file(s) you wish to copy. This
entry is required since the system must be told where to find the
Z-DOS formatted disk.

where <filespec> is any legal filename and extension which represents
the Z-DOS formatted file(s) you wish to copy to CP/M format. You
may also use any valid combination of wild cards for the filespec.

When you have completed this entry by pressing RETURN, RDDOS will

display its banner while it completes the copying function. When copying

is complete, RDDOS will automatically return to the system prompt A>.

Help Screen

Two versions of the Help screen may be invoked from the system prompt.

The first version briefly illustrates the correct syntax for the RDDOS direc-

tory and copy functions. The second version provides more detailed expla-

nation of when and how to use RDDOS.

The Brief Help Screen

To invoke the brief version of Help, type the following:

A>RDDOS

and press RETURN. The following message appears on your screen:

RDDOS Rel x.xx
Copyright (c) 1983 Zenith Data Systems Corp.

Usage: RDDOS [destination] source
--or-- RDDOS DIR drive

When you have finished reviewing this help message, pressing RETURN
will return you to the system prompt.
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The Detailed Help Screen

To invoke the detailed version of help, type the following:
A>RDDOS ?

and press RETURN. The question mark entry tells the system that you
want it to display the detailed version of Help. The following message
appears on your screen:

RDDOS Rel. x.xx
Copyright (c) 1983 Zenith Data Systems Corp.

RDDOS reads a file, file group, or directory from
a disk that has been formatted using a Z-DOS compatible
system and will copy the file(s) to a disk havingbeen
formatted with CP/M.

The RDDOS command is similar to the PIP command
except that the source file(s) are expected to be on a
Z-DOS disk.

Usage: RDDOS [destination] source
--or-- RDDOS DIR drive

Where “source" is a Z-DOS drive name and filespec, and
“destination” a CP/M drive name and/or filespec.

When you have finished reviewing the detailed help message, you may
return to the system prompt by pressing RETURN.

Error Messages

Bad destination drive specified.

EXPLANATION: The drive name specified for the destination is outside
the possible range of drives (A-P) or the drive is not available on your
system. RDDOS will automatically abort. You may then rerun the program,
entering the correct drive name.
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Bad source drive specified

EXPLANATION: The drive name specified for the source is outside the
possible range of drives (A-P) or the drive is not available on your system.
RDDOS will automatically abort. You may then rerun this program, enter-
ing the correct source drive name.

Bad destination filename specified

EXPLANATION: The filename you have specifed for the destination is
invalid (e.g., it has too many characters or it contains characters that may
not be used). RDDOS will automatically abort. You may then rerun the
program, using a valid filename for the destination.

Bad source filename specified
EXPLANATION: The filename you have specified for the source is non-
existent. RDDOS will automatically abort. You may then rerun the program,
using the correct filename.

Bad memory request...allocation denied

EXPLANATION: The computer system does not have enough free mem-
ory to run the RDDOS program. RDDOS will automatically abort.

Bad destination...directory full
EXPLANATION: There is not enough room on the destination disk to copy
the file. RDDOS will automatically abort. You may then rerun RDDOS,
using a disk with sufficient space to receive the copy.

Bad command line syntax
EXPLANATION: A syntax error was made while you entered parameters.

RDDOS will automatically abort. You may then rerun the program, using
the correct syntax.
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RESTORE

The Utility that Facilitates File Copying
to Disks and/or Partitions for Active Use

The RESTORE utility makes it possible for you to access working files
from the backup files produced by the BACKUP utility, and to copy them
back to the media you use for your daily microcomputer tasks.

RESTORE is especially beneficial to Winchester disk users, because Win-
chester disk partitions hold so many files.

Because RESTORE works with both floppy disks and Winchester parti-
tions, this text refers to recording media as “partition/disk” or “disk/partition”
wherever it would be practical for you to use either a floppy disk or a
Winchester partition.

RESTORE's function is complementary to the function of the BACKUP
utility, which makes optimal use of disk space by storing working files
inside of a special backup file.

RESTORE Operation

When the BACKUP utility copies individual files from a source partition/
disk, it temporarily concatenates them to be stored as a single “backup
file” on the destination medium. Thus the backup file is a long, continuous
string of data including individual files that are joined by BACKUP and
separated by RESTORE. The backup file also contains a directory that
lists all of the files in the exact sequence they were copied.

Often BACKUP stores parts of the backup file on more than one disk.
BACKUP accomplishes multi-disk storage by recording up to the absolute
capacity of the distribution medium, prompting you to insert another disk,
and then continuing to copy from where it left off. With this capability,
BACKUP can even divide a file within the backup file between two disks.
Each of the disks necessary to accommodate the entire backup file is
called a “volume” of the backup file and is given a volume number.

The RESTORE and BACKUP utilities also enable you to view several
statistics, such as the names of the files within a backup file, by entering
special command line options.
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The BACKUP utility informs RESTORE of the sequence used to store
backed up files by listing this sequence in the directory of the special
backup file. Thus when RESTORE begins to restore files from the backup
disk set, it reads the list of files from the backup file directory and restores
them to the original medium in the listed sequence.

Invoking RESTORE

You can use the RESTORE utility through any of the following three
methods: the Utility Prompt Method, the System Prompt Method, or the
Help Display Method.

Utility Prompt Method

With the Utility Prompt RESTORE Method, you invoke the RESTORE
utility from a disk by entering the command function at the system prompt

and then entering the command argument at a prompt displayed by the
RESTORE utility. The first entry under this method is in the following form:

A>RESTORE RETURN

After an entry in this form, RESTORE will display a message and prompt
in the following form:

RESTORE Version x.xx
Copyright (C) 1983 Zenith Data Systems

>>

NOTE: The version number of the RESTORE utility (shown in this example
as “1.1.100”) might vary.

At the >> RESTORE prompt, you should enter a command line argument
in the following form:

>>{d}: {distfile}, {d}: {distfile},...={s}:{sorcfile}[{x};...] RETURN
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Where {>>} is the RESTORE utility prompt;

where {d} is the optional name of the drive that is to receive the copies
being transferred. This specification is necessary only if this desti-
nation drive is not also the default drive;

where {destfile} is one of the individual file names that is being extracted
from within the backup file and copied to the destination medium,
where it will (once again) be accessible by its own file name;

where {s} is the optional name of the drive from which the backup file
is being copied (necessary only if the source drive is not also the
default drive);

where {sorcfile} is the primary name of the backup file. Wild card file
name characters (* and ?) are not allowed; and

where {x} is any of the optional single letter options, separated by semi-
colons, that structure the RESTORE operation.

When RESTORE has completed the specified operation, it will redisplay
the >> RESTORE prompt. You can continue entering command line argu-
ments at RESTORE prompts indefinitely.

During the RESTORE operation, the RESTORE utility will display the
names of each file that it copies in a vertical list.

When you wish to exit from the RESTORE utility to the operating system,
press RETURN at a RESTORE prompt. Then CP/M will display the A>
system prompt.

NOTE: Like all command lines entered through CP/M, the RESTORE com-
mand line can contain only 127 characters. If your command line is be-
tween 78 and 127 characters in length, you can keep the entire line visible
on your video screen by entering CTRL-E after the 79th character.
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System Prompt Method

With this RESTORE method, you enter the command line function and
the command line argument both at the system prompt, in the following
form:

A>RESTORE {d}:{destfile},{d}: {destfile},...={s}:{sorcfile} [{x};{x};...] RETURN

Where RESTORE is the command line function, stored in the file
RESTORE.COM on the default or logged partition/drive;

where {d} is the optional name of the drive that is to receive the copies
being transferred (necessary only if the destination drive is not
also the default drive);

where {destfile} is one of the individual file names that is being extracted
from within the backup file and copied to the destination medium,
where it will (once again) be accessible by its own file name;

where {s} is the optional name of the drive from which the backup file
is being copied. This specification is necessary only if this source
drive is not also the default drive;

where {sorcfile} is the primary name of the backup file. Wild card file
name characters (* and ?) are not allowed; and

where {x} is any of the optional single letter options, separated by semi-
colons, that structure the RESTORE operation.

During the RESTORE operation, the RESTORE utility will display the
names of each file that it copies in a vertical list.

After RESTORE has completed the specified operation, CP/M will display
the A> system prompt.

NOTE: Like all command lines entered through CP/M, the RESTORE com-
mand line can contain only 127 characters. If your command line is be-
tween 78 and 127 characters in length, you can keep the entire line visible
on your video screen by entering CTRL-E after the 78th character.
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Help Display Method

With this RESTORE method, you enter the command line function and
a ? (question mark) at the system prompt, as shown:

A>RESTORE ? RETURN

This command will cause the display of messages that summarize the
purpose, command line, and options of the RESTORE utility. The system
prompt will reappear below the RESTORE display.

This invocation method does not cause restoration of backed up files.
It is designed to provide you with a convenient quick reference to a few
aspects of the RESTORE utility.

RESTORE Source

A RESTORE command line can include only one source. When specifying
this source, you must always specify the primary name of a file, and some-
times a drive.

The file specified as the source is the backup file into which all of the
individual files were copied.

The source file specified in a RESTORE command line should be identified
by a primary file name only (1-8 characters). The extension should not
be specified, because the BACKUP utility has already applied extensions
to each backup file volume. (BACKUP applies the extension “000” to the
first backup file volume, “001” to the second, “002” to the third, etc.) During
the RESTORE operation, you will be prompted to insert backup file disk
volumes at appropriate times.

Wild card file name characters (* or ?) cannot be used to specify a source
file.

Whenever a specified source (backup file) does not reside in the default
drive, a drive name should be specified in front of it. You can restore
files to any valid drive during a RESTORE operation.
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A source file specification is required in all RESTORE command lines
except those entered with the [B] option, for the sole purpose of displaying
characteristics of all of the master backup files on the default disk.

Consider an example where the primary file name “C:QUITTIME” is en-
tered as source in a command line. The ensuing RESTORE operation
required that five disks (backup file volumes) be inserted into drive C
to completely disperse all of the individual files that had been stored within
QUITTIME.

The source disks contained the following backup file volumes:

QUITTIME.000
QUITTIME.O0O1
QUITTIME.002
QUITTIME.003
QUITTIME.004

The file “QUITTIME.000” was the master backup file volume, which con-
tained the backup file directory.

RESTORE Destinations

A RESTORE command line can include one or more destinations. When
specifying destinations, you must always specify a file, and sometimes
adrive.

The destination files specified in a RESTORE command line should be
identified by complete file names, including the primary name (1-8 charac-
ters) and the extension (1-3 characters if used).

Whenever a specified destination file does not reside on the default drive,
a drive name should be specified in front of it. You can restore files to
any valid drive during a RESTORE operation.

Wild card, or ambiguous, file names can be specified, using the * or
? wild card characters. (Wild card file names can be particularly useful
when you have many files to copy, because a command line can contain
a maximum of only 127 characters.)
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Any number of destination files can be specified in a command line (as
long as the limit of 127 characters per command is not exceeded). How-
ever if two or more destination files are specified, they must be separated
by commas.

A destination file specification is required in all RESTORE command lines
except those entered with the [B] option, for the sole purpose of displaying
characteristics of all of the master backup files on a disk; or in those
entered with the [L] option, for the sole purpose of displaying a list of
the individual files within a backup file.

The destination file specification
*.ASC, TEST?,C: . %

would cause the release (from within the backup file) of all files with an
.ASC extension to the default drive; all files (from the backup file) that
are five characters long beginning with TEST and that have no extension
(such as TESTO, TEST1, TESTS, TESTY, etc.) to the default drive; and
all files (from the backup file) to drive C.

To further demonstrate the characteristics of destination file spocifications:

would cause the release (from within the backup file) of all files with DEMO
as the primary name and any extension to the disk/partition in drive A;
the file SYSTEM.COM to drive B; all files (from the backup file) that have
a primary name beginning with 82 and that have a .DOC extension to
drive E; and all files (from the backup file) that have a four-letter (or shorter)
primary name with a .DAT extension to the default drive.

NOTE: Many of the individual files stored within the backup file may be
identified by both the name of the file and the name of the drive from
which they were originally copied. However, the drive name stored with
the file name in the backup file does not affect the RESTORE operation
in any way. In a RESTORE command line, the drive names you specify
for destination files identify the drives to which you want the individual
files to go as they are released from the backup file.
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RESTORE Options

The RESTORE utility enables you to structure any backup operation by
specifying the following options in the command line:

B Backup directory—displays a directory listing statistics about all
master backup files.

E Exception files—exclude exception files from RESTORE opera-
tion.

L List directory—list the directory of the backup files.

Overwrite files—overwrite any existing files with the same name.
Query each—query yes or no on each file before restoring.
Read only—overwrite read/only (R/O) files without prompt.

System files—restore system files if specified.

cC o 31 O O

User number—restore files that were backed up from specified
user area(s) in addition to the current user area.

\Y Verify—verify the file after restoring it.

Options are always the last items specified in a RESTORE command
line. They must be enclosed within square brackets and separated by
semicolons when more than one is used.

If a switch requires specification of files, then the option letter should be
separated from these file specifications by a colon. When more than one
file specification is necessary with a single option, then the file specifica-
tions should be separated by commas.

Options are entered in the following form:

[{x};{x}:{details},{details},{details};{x};...]

Where {x} is an option letter;

where {details} are additional character strings (such as the date, file
names, or user numbers) that must be specified with some options;
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where the [ 1 (square brackets) must enclose the options;
where the ; (semicolon) must separate multiple options;

where the , (comma) must separate the file names and/or user numbers
used with some options; and

where the : (colon) must separate some option letters from accompanying
{details}.

B—BACKUP Directory

The B option causes a directory display listing statistics about all of the
master backup files (those backup files with the “000” extension) on a
specified disk.

This directory lists the primary name of each master backup file, the
number of volumes in the backup set that begins with each master, the
number of files in each set of backup files, and the date of each backup
operation.

Only the drive containing the master backup file(s) needs to be known
in command lines entered for the sole purpose of producing a B option
directory. Therefore, specify this drive in the command line unless it is
the default drive.

You can use the B option in commands of the following form:
A>RESTORE {d}: [B] RETURN

Where RESTORE is the command line function, stored in the file
RESTORE.COM on the default or logged partition/drive;

where {d} is the optional name of the drive that has received the copied
files and stored them within backup file volumes (necessary only
if the destination drive is not also the default drive); and

where [B] is the single-letter option that causes the display of master
backup file features.
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The B option may be used with both methods of invoking RESTORE.
For example, from the CP/M system prompt:

A>RESTORE C: [B] RETURN
or the same operation from the RESTORE utility prompt:
>>C: [B] RETURN

The B directory listing would appear in the following form:

Name Volumes Files Date

QUITTIME 3 117 4-27-83
SAVEME 1 48 10-24-82
STORAGE 5 231 2-30-84

E—Exception Files

The RESTORE operation takes place for all of the files except that file

given as an exception file. The file listed with the E option is then ignored

during the operation. The E option is entered in the following form:

[E:{filespec},{filespec}]

Where E is the option;

where {filespec| represents files that are to be excluded from the operation
(if they do not reside on the default drive, then you must also
specify the name of the drive that contains them); You may use
wild cards * and ? to specify groups of files; and

where the , (comma) and : (colon) are required separators.

For example:

A>RESTORE BACK1=%.DAT [E:TEMPFILE.DAT] RETURN

would RESTORE all files from the default drive that have a .DAT extension
except the file named TEMPFILE.DAT, which would be omitted.
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L—List Directory

The L option causes RESTORE to give the internal directory of files that
are contained within a specified backup file. The directory information
would list the volume number where the files start and end, and the size
of the file.

The L option is used for commands in the following form:

A>RESTORE {d}: {sorcfile} [L] RETURN

Where RESTORE is the command line function, stored in the file
RESTORE.COM on the default or logged partition/drive;

where {d} is the optional name of the drive that has received the copies
being transferred. This specification is necessary only if this drive
is not also the default drive;

where {sorcfile} is the primary name of the backup file, which you wish
to contain all of the individual files copied in this operation; and

where {L} is the single-letter option that causes the display of backup file
directory features.

The L option may be used with both methods of invoking RESTORE.
For example, from the CP/M system prompt:

A>RESTORE BACK9 [L] RETURN
or the same operation from the RESTORE utility prompt:
>>BACKY {L] RETURN

The L directory listing will appear in the following form:

Filename User Start End Size in
Area Volume Volume Kilobytes
TESTFIL1.DAT 0 1 1 3264
TESTFIL2. DAT 0 1 2 19582
TESTFIL1.DOC 11 2 3 7236
TESTFIL2.DOC 11 3 3 22230

4 file(s) on 3 volume(s)
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O—Overwrite Files
During operation, if RESTORE encounters a file with the same file name
as the backup file, RESTORE asks if the file should be deleted with a
message in the following form:

File {filename} already exists, do you wish to delete it (Y/N)?
When the O option is used, RESTORE overwrites the original copy of
the file on the destination medium (the copy that “already exists”) without
the query.
Q—Query Each

When the Q option is used, you are queried before each file is restored
by a prompt in the following form:

Restore {x}:{destfile} to user {n} (Y/N)?

Where {x} is the drive containing an individual file that you specified for
this operation (only displayed if it is not the default drive);

where {destfile} is an individual file from within the backup file that you
specified for restoration; and

where {n} represents the number (0-15) of the user area to which the
{destfile} will be restored.

A prompt in this form is displayed for each file RESTORE encounters
that is contained within the backup file you specified as the source.

For example, if the current user area were 0 and you wanted to restore

two .DOC files from the “BACK1” backup file on drive C to their individual

file names in user area 0, and if the command to RESTORE were:
A>RESTORE B:%.DOC=C:BACK1 [Q] RETURN

then RESTORE would ask:

Restore B:FILE1.DOC to user 0 (Y/N) ?
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After you respond it would ask,
Restore B:FILE2.DOC to user 0 (Y/N) ?

In response to such a prompt, press Y or y to cause the file to be restored.
Press N or n to prevent the file from being restored.

R—Read/Only Files

The R option enables RESTORE to overwrite individual files that have
read/only (R/O) status on the destination media without displaying a
prompt.

As a default (in the absence of the R option), the following prompt is
displayed if you are restoring individual files to destination medium where
files by the same name exist with the read/only (R/O) status:

File {file name.ext} read only (R/0), do you wish to delete it (Y/N) ?

Where {file name.ext} is the complete file name of the file you are trying
to restore.

NOTE: The STAT utility is used to apply read/only (R/O) or read/write
(R/W) status to a file, as explained in the “STAT” text in the “User’s Guide.”

S—System Files

The S option allows RESTORE to restore files that are displayed in the
directory (by the STAT utility) as system files. System files will not be
restored merely because of this option, but only if this option is used
in a command line where system files are specified as destinations.

If you do not include the S option in the command line, system files are
ignored during the RESTORE operation—even if you specify these files
as destinations in the RESTORE command line.
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U—User Number

The U option causes RESTORE to restore only the individual files within
the specified user area(s). If you do not include a U option in the RESTORE
command, then RESTORE will restore only the individual files to the cur-
rent user area.

NOTE: CP/M enables you to divide each of your disks and partitions into
16 separate user access areas, numbered 0-15. When you boot up a
partition or disk, you are working within user area 0 until you enter a
USER command. See the “USER” text in the “User's Guide” for more
information on user areas.

Specify the user option in the following form:
[U:nl,n2,...]
Where U is the option letter;

where : (colon) must separate the option letter from the user number(s);
and

where n1 stands for the number of one of the user areas to which RE-
STORE will restore individual files. If you specify more than one
user area number, separate each with a comma.

You can specify as many as 16 user areas with a single U option.
You can specify any user area(s) regardless of the user area cur-
rently being used.

V—Verify

The V option causes RESTORE to verify all files copied. With the V option,
RESTORE reads each source file after it is copied to make sure that
the source and destination copies are identical.

During a verified RESTORE operation, the names of the copied and ver-
ified files will be displayed in the following form:
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E: FILENAM1.EXT to user 12
Verifying E: FILENAM1.EXT
E:FILENAM2.EXT to user 12
Verifying E:FILENAM2. EXT
E: FILENAM3.EXT to user 12
Verifying E: FILENAM3. EXT

E:FILENAM4.EXT to user 12
Verifying E:FILENAM4. EXT

E:FILENAMn.EXT to user 12
Verifying E:FILENAMn, EXT

Runtime Prompting

After you invoke RESTORE and enter a command, RESTORE should
begin to restore files, displaying the drive name and file name of each
individual file as it is copied, in the following form:

E:FILENAM1.EXT to user 9
E:FILENAM2. EXT to user 9
E:FILENAM3.EXT to user 9
E:FILENAM4.EXT to user 9

E:FILENAMn.EXT to user 9

However, during an extensive RESTORE operation, you might be prompt-
ed to insert other specifically named disks.

If the BACKUP operation that created a backup disk set required more
than one backup disk to accommodate all of the individual files, then a
subsequent RESTORE operation will probably require that more than one
disk be inserted to allow dispersal of the individual files.

The BACKUP utility kept track of the number and sequence of the disks
used to accommodate the files and designated a “Volume” number for
each disk that it prompted you to insert when creating the backup disk
set.
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Thus the subsequent RESTORE operation must echo the prompts dis-
played by BACKUP to instruct you to reinsert the same disks in the proper
sequence.

The RESTORE prompts that request reinsertion of the backup disk set
volumes appear in the following form:

Insert backupvolume {nnn}, {sorcfile}.{nnn-1}, in drive {x},
and hit RETURN when ready.

Where {nnn} is the number of the volume number of the disk RESTORE
needs now in order to continue restoring individual files from the
backup disk set;

where {sorcfile} is the primary file name that was applied to all of the
backup files during the BACKUP operation;

where {nnn-1} is the file name extension of the particular disk that RE-
STORE needs now in order to continue restoring individual files
from the backup disk set (this extension number is always one
less than the corresponding volume number); and

where {x} identifies the source drive you specified in the RESTORE com-
mand line.

“Volume nnn” corresponds to the backup file with extension nnn—1. The
volume number is always one more than the number of the volume’s
file name extension.

In response to a prompt in this form, you should insert the specified volume
(disk) in the specified drive. Then you should close the drive latch and
press RETURN.

If RESTORE finds the backup file volume that it needed on the disk you
just inserted, it will continue to restore individual files in sequence, display-
ing the drive and file names as they are restored.

If RESTORE cannot find the master backup file on the disk you just in-
serted, it will display a message in the following form:
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Can not open backup file, {sorcfile}.{nnn-1},
insert another disk in drive {x},

and hit RETURN when ready,

or hit any other key to abort.

Where {sorcfile} is the primary file name that was applied to all of the
backup files during the BACKUP operation;

where {nnn-1} is the file name extension of the particular disk that RE-
STORE needs in order to continue restoring individual files from
the backup disk set (this extension number is always one less
than the corresponding volume number); and

where {x} identifies the source drive you specified in the RESTORE com-
mand line.

If you wish to complete the operation and can obtain the disk that contains
the specified backup file, then insert this disk in the specified drive, close
the drive latch, and press RETURN.

If you do not wish to continue the operation or cannot obtain the disk
that contains the specified backup file, then press any key other than
RETURN. The RESTORE operation will end and a prompt (utility or system
prompt) will appear.

The BACKUP Master Volume

The first disk in the backup set is known as “volume 1,” or the “master
volume” of the backup file. This disk contains a file with the primary name
that was specified in the command line as the destination, and with the
extension “000.”

Sometimes during the RESTORE operation, RESTORE will need to ac-
cess the contents of the backup master volume. RESTORE displays a
slightly different prompt when it needs to access this particular volume,
as shown:

Insert backup master volume 001, {sorcfile}.000, in drive {x},
and hit RETURN when ready.
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Where the word “master” is added;
where the volume number is always “001” for a master volume, and
where the file name extension is always “000” for a master volume.

If RESTORE is prompting the master volume in particular, and you insert
a disk that does not contain the master volume, then the error message
displayed is also slightly different from that displayed when other volumes
are needed, as shown:

Can not open master backup file, {sorcfile}.000,
insert another disk in drive {x},

and hit RETURN when ready,

or hit any other key to abort.

Where the word “master” is added; and

where the file name extension is always “000” for a master volume.

Preparing RESTORE Routines

RESTORE can be very useful if you restore backups on a regular basis.
RESTORE was designed so that you can store the RESTORE command
lines that you enter regularly, so that they can be entered automatically,
with far less typing.

To store RESTORE commands for automatic execution, you will need
a text editor or word processor and the SUBMIT utility.

The text editor or word processor will enable you to prefabricate and store
commonly entered RESTORE command lines in a disk file. The SUBMIT
utility will enable you to type a short, simple command line that causes
automatic execution of all the stored RESTORE commands.

This text explains a few RESTORE routines geared toward users of some
popular application software products available for your computer system.
The text for each routine shows you how to prepare the routine by explain-
ing the following essential facts:
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The type of user who would probably benefit from using the routine
The names of the drives in which you should store particular files
during the routine

The form of the file you should create (with your text editor or word
processor) to store commonly entered RESTORE command lines
The form of the SUBMIT command you should type each time you
wish to use the routine.

NOTE: To successfully prepare a RESTORE routine, you should under-
stand the operation of the SUBMIT utility. For information on SUBMIT,
refer to the “SUBMIT” text in the “User’s Guide.”

General Purpose RESTORE Routine

This routine can be helpful for anyone who wants to restore an entire
backup disk set regularly. Steps 1 through 3 can be considered preparation
steps that you need to perform only once. Steps 4 through 6 should be
performed every time you conduct the routine.

1.

Using a text editor or word processor, open a text file under the
name GNRESTOR.SUB.

Into this file, enter the following command line:
RESTORE $1:%.%=$2:GENBACK [V] RETURN
Close the text file GNRESTOR.SUB.

Use the PIP utility to copy the text file GNRESTOR.SUB and the
utility file SUBMIT.COM to drive A, if they are not there already.

When you are ready to perform this RESTORE routine, type A: RETURN
to make drive A the default drive.

Type a command in the following form:
A>SUBMIT GNRESTOR {partition} {floppy} RETURN

Where {partition} is the drive letter of the Winchester disk partition
to which you wish to restore your files; and
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where {floppy} is the drive letter of the floppy disk drive from which
you wish to restore your files;

For example, if you wish to restore files from the backup with the
primary name “GENBACK” in the drive A floppy disk to the drive
C Winchester partition, then you should enter the following command:

A>SUBMIT GNRESTOR C A RETURN

RESTORE will restore all files from the backup file with the primary name
“GENBACK” back to the partition under their individual file names.

SuperCailc RESTORE Routine

This routine can be helpful for anyone who wants to restore SuperCalc
data files from an entire backup disk set regularly. Steps 1 through 3
can be considered preparation steps that you need to perform only once.
Steps 4 through 6 should be performed every time you conduct the routine.

1.

Using a text editor or word processor, open a text file under the
name SCRESTOR.SUB.

Into this file, enter the following command line:
RESTORE $1:%.%=$§2:SCBACK [V] RETURN
Close the text file SCRESTOR.SUB.

Use the PIP utility to copy the text file SCRESTOR.SUB and the
utility file SUBMIT.COM to drive A, if they are not there already.

When you are ready to perform this RESTORE routine, type A: RETURN
to make drive A the default drive.

Type a command in the following form:

A>SUBMIT SCRESTOR {partition} {floppy} RETURN

Where {partition} is the drive letter of the Winchester disk partition
to which you wish to restore your files; and

where {floppy} is the drive letter of the floppy disk drive from which
you wish to restore your files.
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For example, to restore SuperCalc data files from the backup file
“SCBACK” on the drive A floppy disk to the drive C Winchester parti-
tion, enter the following cornmand:
A>SUBMIT SCRESTOR C A RETURN
RESTORE will restore all files from the backup file with the primary name
“SCBACK” back to the partition under their individual file names.

WordStar RESTORE Routine

This routine can be helpful to users of the WordStar word processor who
wish to regularly restore all WordStar text files that have the same file
name extension. Steps 1 through 3 can be considered preparation steps
that you need to perform only once. Steps 4 through 6 should be performed
every time you conduct the routine.

1. Using WordStar’s non-document editing mode, open a text file under
the name WSRESTOR.SUB.

2. Into this file, enter the following command line:
RESTORE $1:%. $2=$3: WSBACK[V] RETURN
3. Close the text file WSRESTOR.SUB.

4. Use the PIP utility to copy the text file WSRESTOR.SUB and the
utility file SUBMIT.COM to drive A, if they are not there already.

5.  When you are ready to perform this RESTORE routine, type A: RETURN
to make drive A the default drive.

6. Type acommand in the following form:
A>SUBMIT WSRESTOR {partition} {ext} {floppy} RETURN

Where {partition} is the drive letter of the Winchester disk partition
to which you wish to restore your files;

where {ext} is the one- to three-letter file name extension of the text
files you wish to back up; and
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where {floppy} is the drive letter of the floppy disk drive from which
you wish to restore your files;

For example, if you wish to restore WordStar text files that have the file
name extension “DOC,” and if these files are now within the backup file
with the primary name “WSBACK” in the drive A floppy disk, and if you
wish to restore to the drive C Winchester partition, then you should type
the following command:

A>SUBMIT WSRESTORE C DOC A RETURN

RESTORE will restore all files from the backup file with the primary name
“WSBACK” back to the partition under their individual file names.

Structure of BACKUP Files

The BACKUP utility backs up several primary files into a single backup
file. This backup file contains all of the files that were copied, in the order
they were specified. At the beginning of the backup file is a directory
of the copied files. The BACKUP utility maintains this directory to show
the names of the files within the backup file, so that the RESTORE utility,
when used, will be able to copy the files to other media.

At the beginning of the backup file directory is an entry for the backup
file itself. This backup file directory entry is a sequence of bytes that are
stored in the following form:

Field Function Field Size (bytes)

ID

File Control Block (FCB)
R

quantity of copied files
date of backup

R

release number

version number

R

N

S a2 a2

H

64 bytes
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Where /D is a byte that is set to one to distinguish this master backup
directory entry from normal file directory entries;

where File Control Block (FCB) is a set of bytes that describe the drive
name, primary file name, file name extension, and other character-
istics used by CP/M to store files;

where R stands for reserved bytes that are not used for any particular
purpose in this version of the software;

where quantity of copied files is the number of individual files stored within
the backup file;

where date of backup is the date that the user entered in response to
a prompt during the BACKUP operation; and

where release number and version number are included to ensure that
this software will be used only with compatible releases and ver-
sions of BACKUP and RESTORE.

NOTE: The file name extension in the “File Control Block (FCB)” of the
backup file directory entry is the file name extension of the last volume
of the backup disk set—and not necessarily the extension of the volume
that contains the directory. Thus you can determine how many volumes
were used to accommodate all of the backed up files by looking at the
directory in the first volume. (The first volume is the volume given the
extension “000” during the BACKUP operation.)

Immediately following the backup file entry in the backup file directory
are several sequences of bytes, each describing attributes of one of the
individual files that were copied into the backup file during the BACKUP
operation. The bytes of the individual file directory entry are stored in
the following form:
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Field Function Field Size (bytes)

ID
File Control block (FCB)

R

start volume
end volume
start position
end position
file length

U
R

|_L_L|\)|\)|\)_L_LAQ)_L
(o] N

(o)

4 bytes

Where /D indicates the location of this individual file entry among the

where

where

where

where

where

where

other individual file entries in the directory. If the value of this
byte is 2, then the entry describes an individual file within the
backup file. |f the value of this byte is FF, then the entry is a
“dummy” entry that merely signals the end of the backup file, and
does not describe an individual file;

File Control Block (FCB) is a set of bytes that describe the drive
name, primary file name, file name extension, and other character-
istics;

R stands for reserved bytes that are not used for any particular
purpose in this version of the software;

start volume indicates the number of the first backup file volume
used to accommodate this individual file;

end volume indicates the number of the last backup file volume
used to accommodate this individual file;

start position is the number of 128-byte records between the begin-
ning of the backup file volume and the beginning of this individual
file;

end position is the number of 128-byte records between the begin-
ning of the backup file volume and the record following the end
of this individual file;
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where file length is the length of this individual file, as measured in 128-
byte records; and

where U is the number of the user area from which the individual file
came.

The number of individual source files that can be backed up in a single
BACKUP operation is limited by the amount of space on the first disk/parti-
tion used to receive the backup volumes. This disk/partition must have
enough free space to accommodate the entire backup file directory.

NOTE: If any of the source files you specify are random files (as opposed
to sequential files), these files might become larger when restored with
the RESTORE uitility.

RESTORE Error Messages

Verify error, try RESTORE again (Y/N)?

EXPLANATION: RESTORE has detected that the copy of a backed up
file on destination media is different from the original copy of the file on
the source media.

Press Y if you wish to have RESTORE try to recopy and verify the file
that could not be verified. RESTORE will try to overwrite the copy of the
file that could not be verified. Then RESTORE will resume displaying the
names of the individual files as they are copied and verified, beginning
with the file in which the verification error occurred.

Press N if you wish to skip the file that could not be verified. Then RE-
STORE will try to copy and verify the next individual file that is listed
in the backup file.

Backup file name can not be ambiguous.
EXPLANATION: You specified * or ? wild card characters in the source

file name for the RESTORE operation. Repeat the command specifying
the source with an explicit file name.
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Extension on backup file specified.
Extension 000 will be assumed.

EXPLANATION: This occurs whenever you try to assign a backup file
an extension by specifying a full file name for a destination file. If this
occurs, RESTORE ignores the extension you specified and uses its stan-
dard, sequentially numbered extensions. Program operation will not be
disturbed.

Can not find master backup file {file name}.000.

EXPLANATION: This message occurs when the /L option is requested
for a file from a disk where the master backup {file name}. 000, is not present.
File {file name}.{ext} is not found.

EXPLANATION: This message occurs whenever a file is specified for
BACKUP or RESTORE and that file is not on the disk.

Invalid backup file.

EXPLANATION: This message occurs if the backup file specified in a
command does not contain valid information. This may occur if the file
specified was not a backup file, but had a “000” extension, or if the data
in a backup file had degraded (possibly due to a bad sector or inadvertent
exposure of the medium to an electromagnetic field).

Invalid drive designation.

EXPLANATION: This message occurs when a drive name is used that
is not in the range of supported drive names (A through F).

Invalid exception file specifications.

EXPLANATION: This message will occur if the exception file specified
has a syntax error in the specification.
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Invalid filename.

EXPLANATION: This message appears when a file name is specified
that does not conform to CP/M file naming conventions.

Invalid selection file specifications.

EXPLANATION: This message is generally caused by a typographical
error in the command line. The message results when parameters in the
command line appear garbled or incorrectly punctuated.

Invalid option [x] specified.

EXPLANATION: This message occurs if RESTORE is unable to recognize
the option that was specified in the command.

Not enough parameters specified.

EXPLANATION: This message results when the command to RESTORE
is not complete enough for RESTORE to carry out the intended operation.
Enter the command again specifying additional options or file, specifica-
tions.

Can not open master backup file {file name}.000,
insert another disk in drive x

hit RETURN when ready,

or hit any other key to abort.

EXPLANATION: This message occurs if the disk that has been inserted
is not volume 1. Insert the correct disk.

Can not open backup file {file name}.{nnn},
insert another disk in drive x

hit RETURN when ready,

or hit any other key to abort.

EXPLANATION: This message occurs when you are asked to insert vol-
ume nnn+1 (which would contain {filename}.{nnn}) and the wrong disk is
inserted. Insert the correct disk.
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Invalid user option.

EXPLANATION: This message occurs if the user number specified with
the [U] option is not in the range 0-15 or if a user number was specified
with improper syntax.

Invalid version of RESTORE for {file name.000}.

EXPLANATION: This message occurs if you have used different versions
of RESTORE and BACKUP. Always use a copy of the RESTORE utility
that bears the same version number as the BACKUP utility that you used
to create backup file {file name.000}.

No files selected.

EXPLANATION: This message occurs if none of the source files you
specified in the RESTORE COMMAND exist on the default or specified
source media.

Out of disk space on restoration of {file name.ext}
insert another disk and hit RETURN
or hit any other key to abort

EXPLANATION: The disk to which you are trying to restore files does
not contain enough blank space to accommodate an individual file. You
should insert a disk that has enough space into the destination drive and
press the RETURN key, or press a key other than the RETURN key and
enter a RESTORE command with different destination file specifications.
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Introduction

The following appendices provide information about four utilities you must
use if you plan to use CP/M-86 with a Winchester hard disk system. The
utilities themselves — PART, PREP, SHIP, and VERIFY — are not in-
cluded on the CP/M-86 distribution disks. Rather, these utilities are re-
corded on a disk that accompanies the Winchester hard disk hardware,
and more information about them can be found in the Winchester Supple-
ment of the Z-100 User’'s Manual.

The PART, PREP, SHIP, and VERIFY utilities perform important opera-
tions that prepare your Winchester hard disk to receive CP/M-86. The
following list describes the operation performed by each utility. More de-
tailed information can be found in the appendix devoted to each utility.

PART The utility that rearranges Winchester Disk partitions and/or
changes the partition used for default bootup.

PREP The utility that initializes a Winchester Disk.

SHIP The utility that moves read/write heads to a safe position.

VERIFY The utility that isolates recent bad sectors on your Winches-

ter Disk.
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PART

The Utility that Rearranges Winchester Disk
Partitions and/or Changes the Partition
Used for Default Bootup

The PART utility enables you to change the quantity, size, and names
of Winchester disk partitions. It also enables you to specify which partition
should be accessed when you boot up. You do not need to run PART
in order to use your Winchester disk, because a CP/M partition was pre-
pared on the disk before it was shipped.

The PART utility is recorded on the Winchester Utility Disk, which is ship-
ped with your Winchester disk hardware documentation. The PREP utility
is also recorded on this disk. Although this disk runs under the Z-DOS
Operating System, you can boot up with it — just as you would a CP/M
disk.

CAUTION: Any changes you make to the quantity or size of partitions
through PART can destroy all existing data on your Winchester disk.
Therefore, you should back up all necessary data from all partitions before
you use PART.

NOTE: After using the PART utility, you must enter CTRL-RESET and
reboot the system with a floppy disk containing the CP/M-86 Operating
System.

Partition Features

Winchester disks distributed by Zenith Data Systems or Heath have large
storage capacities. To make practical use of all this storage space, it is
divided into partitions. You can establish up to 16 CP/M partitions on your
Winchester disk. You can also have partitions with other operating systems
on the disk.
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A partition behaves like a floppy disk in most operations, because you
can access a partition’s data and/or software by entering commands that
refer to the drive name that has been designated for that particular parti-
tion. However, you can only access a CP/M partition through a drive name
either by booting up to that particular partition, or by first running the AS-
SIGN utility.

NOTE: The exact capacity of your Winchester disk drive is determined
by the drive’s manufacturer and by the amount of usable disk space re-
maining after unusable space has been made inaccessible by software
such as the PREP utility. Examples in this text show disk space totals
for a Winchester disk that accommodates 10,000 kilobytes. However it
is possible that your disk will accommodate a different amount.

When your Winchester disk is shipped from the factory, it has already
been prepared with two partitions. Each of these partitions occupies ap-
proximately one half of your total Winchester disk space. Each is also
given a distinct name. One of these pattitions is intended for used with
the CP/M-86 Operating System and software that runs under CP/M-86.
The other is intended for use of with the Z-DOS Operating System (sold
separately) and software that runs under Z-DOS.

The PART utility enables you to view and change the status of the following
partition features:

o Name of each partition

e Name of the operating system to be placed on each partition

e Approximate percentage of disk space allocated to each partition
® Precise capacity of each partition in kilobytes (1024-byte units)

e Total (approximate) percentage of Winchester disk space that is and
is not allocated to partitions

e Total (precise) number of kilobytes of Winchester disk space that
are and are not allocated to partitions

e Name of the one partition that is accessed when you boot up without
specifying a partition
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PART Operation

The PART utility enables you to change the status of partition features
by typing different kinds of entries in response to prompts. During different
phases of PART operation, features of the screen display will change
and the cursor will move to the appropriate screen location after your
entries. PART operation usually prompts you to make the following kinds
of entries in sequence:

1) PART Invocation

2) PART Ratification

3) Choice of Operation

4) Partition Names

5) System Names

6) Allocation Percentages

7) Default Boot Partition Number
8) Choice of Operation

9) Choice of Exit Method

NOTE: If you wish to rearrange partitions, then you will probably repeat
steps 4), 5), and 6) several times (once for each partition) before you
perform step 7). If you merely wish to set a new default boot partition,
then you will skip steps 4), 5), and 6).

PART Invocation

PART is recorded on the Winchester Utility Disk (supplied with your Win-
chester disk hardware and documentation) as an executable .COM file.

Entry Rules

To invoke the PART utility, enter the following command at the system
prompt:

A:PART RETURN
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NOTE: Enter the PART command at the Z-DOS system prompt just as
you would at a CP/M system prompt.

Resulting Display

After it is invoked, the PART utility displays identification messages, a
caution, and a prompt, as shown:

PART version X.XX
Copyright (C) 1982, Zenith Data Systems Corporation

The PART utility helps you to:

* change the arrangement of your Winchester disk partitions and/or
* select a partition (default boot partition) to which you can
boot up without specifying the partition's name

PART displays a table showing the names of each partition (a
partition name and a system name) and the amount of disk space
allocated to each partition (in percentages and in kilobytes). PART
also dynamically calculates and totals the kilobyte size of all
partitions as you specify each partition's allocation percentage.

CAUTION: Using PART can destroy all files on your Winchester disk.
Do not use PART until you have transferred backup copies of your
Winchester disk files to floppy disks.

Proceed (Y/N)?

NOTE: The version number of the PART utility (shown in this example
as “x.xx") might vary.

Error Conditions

If the PART.COM file is not on the disk you are using to run PART, you
will receive the following “Bad command or file name” error message.
Try the command again after inserting a disk containing the PART.COM
file into the drive. Use the DIR RETURN command at the “A:” system
prompt to determine whether a disk has this file.
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if the disk has been removed from drive A since bootup, you will receive
a “Seek error reading drive A Abort, Retry, Ignore” error message. Insert
a disk containing PART.COM in drive A, close the drive latch, and press
R.

If you try to run PART after booting up with a disk containing the CP/M-86
Operating System, then you will receive an error message in the form:
“Bdos Err On X: Select”. Reset the computer, boot up to the disk containing
the Z-DOS Operating System and the PART.COM file. (We recommend
that you use the Winchester Utility Backup Disk.) Then repeat the PART
command at the A: system prompt.

PART Ratification

At the initial PART display, you have the choice of ratifying your intentions
to use the PART utility as it is described in the displayed messages (and
subject to the displayed caution), or exiting from the PART utility.

Continuing to use PART

An affirmative answer to this prompt verifies your intentions to continue
using PART.

Entry Rules

Type Y at this prompt if you fully understand the consequences of using
PART and still wish to continue.

CAUTION: Rearrangement of Winchester disk partitions can destroy any
software or data now stored on the disk. Therefore we recommend that
you make backup copies of any valuable software and/or data now stored
on the Winchester disk before verifying your intentions to use PART.

NOTE: You can use PART to select a different “default boot partition”
without destroying software or data, as long as you make no entries to
change the arrangement of partitions.
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Resulting Display

When you have ratified your intentions to use PART, the current status
of several partition features is visible on a screen display of the following
form:

Partition Name  Operating System Name  Percentage  Kilobytes

QO =3 M O B W N

©

10.

11.

12.

13.

14.

15.

16.

Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: 1  <Z-DOS;Z-DOS >

B - Modify default boot partition
P - Partition maintenance
E - Exit

Choose desired option. <B, P or E> .

The PART display shown above is the display that will appear the first
time you run PART after shipment of a Zenith Data Systems (or Heath)
Winchester disk, or after you have run the PREP utility. If you have already
used PART since shipment or since running PREP, then some features
of this display might appear differently.
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Declining to Use PART

Type any character other than Y or y if you do not wish to use PART
at this time. The A: system prompt will be displayed.

Choice of Operation

After ratifying your intentions to use the PART utility, you have the choice
of selecting a different default boot partition, changing the arrangement
of your Winchester disk partitions, or exiting from PART.

A three-line menu enables you to select a PART operation by typing B,
P, or E as the cursor flashes at the end of the prompt on the bottom
of the screen.

Choosing to Modify Default Boot Partition

The default boot partition is usually the partition that you intend to use
most often for booting up. Any established bootable partition that is
selected as the default boot partition is the partition that will be automati-
cally accessed when you type a bootup command without specifying a
partition name. (In order to boot up to any other partition, you must specify
the partition name, and sometimes the system name, in your bootup com-
mand.)

Entry Rules

Type B at this prompt to select an default boot partition. This operation
will not prompt you to change the arrangement of any partitions. If you
choose this activity, skip the next three steps and refer to “Default Boot
Partition Number” for further instructions.
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Resulting Display

After typing the B entry to “Modify default boot partition”, the activities
menu and prompt will be replaced by the “Enter number of new default
boot partition” prompt. Additionally, the number and names of the current
default boot partition will be replaced by the cursor on the display line
beneath the table, as shown:

INININININININININININNINNNNNNNNNNNN/N
15.

16.
Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: 1 <Z-D0S; Z-DOS >

Enter number of new default boot partition.

When a display in this form appears, proceed to “Default Boot Partition
Number”.

Choosing Partition Maintenance

The “Partition Maintenance” operation leads you to add partitions, remove
partitions, change the names of partitions, and/or change the percentage
of space allocated to partitions. Then this activity also prompts you to
select a default boot partition.

Entry Rules
Type P at this prompt to begin changing the arrangement of partitions.

(At the end of this operation, you will also be prompted to change the
setting of the default boot partition.)
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Resuiting Display

When you choose the “Partition maintenance” operation, the cursor moves
to the beginning of the first partition name in the table and the operations
menu is replaced by a “Minimum allocation” message at the bottom of
the display, as shown:

PartitionName Operating SystemName  Percentage  Kilobytes
1. Z-DOS Z-DOS 50% 5000
2. CPM CPM 50% 5000

ININ/NNNNNANNNNNNNNNNNNNNNN/N

15.

16.

Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: 1  <Z-DOS;Z-D0S >

Minimumallocation = 2%

When a display in this form appears, proceed to “Partition Name.”

Choosing to Exit

Type E at this prompt to exit from the PART utility completely. The A:
system prompt will be displayed immediately.

Partition Name

After you have chosen the “Partition maintenance” operation, the cursor
moves to the first character of a “Partition Name”.

Changing or Adding a Partition Name

When the cursor moves to a position beneath the “Partition Name” column
on the table, you can change the name of an existing partition or add

a new partition to the table by entering the partition name as the first
feature of this partition.
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Entry Rules

A partition name is any string of 7-16 ASCII characters, with the exception
of the semicolon (;) and non-printing characters such as a space or tab.
After entering this string, press the RETURN key. Then the cursor will
move to the operating system name position for this partition.

PART will always display partition name letters (if any) in upper case,
although you can enter them in either lower or upper case.

When the cursor arrives at the first character of a partition name, you
will immediately erase the old partition name by pressing any key other
than RETURN or the space bar.

While entering a partition name, you can press the BACK SPACE key
to erase one character to left. If, when changing an old name, you press
BACK SPACE until you have erased your entire new name, the old name
will be redisplayed.

Partitions that you intend to give the same operating system name should
be given different partition names.

Examples

The following examples are valid partition names:

CP/M _ ACCOUNTING DATABASE WORD /PROCESSING George

Spread . sheet 2-DOS _ ACCOUNTING Thelma BASIC
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Resulting Display

After you have entered 1-16 characters and pressed the RETURN key
for a partition name, the new partition name will be displayed and the
cursor moves to the operating system name position for this partition,
as shown in the following partial display:

PartitionName SystemName Percentage Kilobytes
. DATABASE Z-DOS 30% 5000
. CPM CPM 50% 5000

1
2
3.
4.
/NN NN/NNNNNNNNNNANNNNANNNNNN

Error Conditions

If you press the semicolon key or the TAB key and then press the RETURN
key, the partition name will appear to vanish while the other features for
the partition remain. However when you have finished making an entry
for this partition’s allocation percentage, the old partition name for this
partition will reappear.

You cannot finish PART operation after giving two partitions the same
partition names unless they are given different system names. However,
it will wait until you make an entry for the default boot partition before
displaying the “duplicate name error” message in reverse video. If this
message appears, you will have to correct the duplicate hames before
exiting from PART.

Bypassing a Partition Name

When the cursor moves to a position beneath the “Partition Name” column
on the table, you can retain an old partition name and advance to the
system name or stop rearranging the partitions completely.
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Entry Rules

To refrain from changing a partition name, press only the RETURN key.

Resulting Displays

If the cursor was at a partition where a partition name already existed,
then the RETURN entry causes the cursor to move ahead to the system
name of the same partition, as shown in the following partial display:

PartitionName SystemName Percentage  Kilobytes
1. Z-DOS Z-D0S 50% 5000
2. CPM CPM 50% 5000
3.
4

NN/ NN/NNNNNNNNNNNNNNNNNNN/N

If the cursor was at a position beneath the “Partition Name” category where
no partition name has yet been established, a RETURN entry will move
the cursor ahead to the “Default boot partition number” feature, as shown
in the following partial display:

PartitionName Operating System Name  Percentage  Kilobytes
1. Z-DOS Z-DOS 50% 5000
2. CAM CPM 50% 5000
3.
4

N/N/N/NN/NNNNNNNNNINNNNNNNNN/N
/

15.

16.

Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: -

Enter the number of the default boot partition.
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Removing a Partition

When the cursor moves to a position beneath the “Partition Name” column
on the table, you can remove all features of this partition from the table.

Entry Rules

To remove a partition from the table without inserting a new partition in
its place, simply press the space bar.

Resulting Display

The partition name, system name, allocation percentage, and allocation
kilobytes for this partition will disappear. Then the features for all of the
partitions below will move up one number. The cursor remains in the same
position, although it now blinks at the partition name of a different partition.

If the partition you have removed was the default boot partition, then the
“is undefined” message will be displayed.

Additionally, the “Total Utilization” (in both percentage and kilobytes) will
show a different amount of “unallocated” space in reverse video (unless
the removed partition was allocated zero percent of the disk).
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The following partial display shows how the screen might appear after
you remove a partition:

PartitionName Operating System Name  Percentage  Kilobytes

NN NNNNNNNNNNANNNNNNNANNNNANN

15.

16.

Total Utilization (Allocated/unallocated) 50/50 5000/5000
Default boot partition number: is undefined

Minimum allocation = 2%

Error Condition

If you remove a partition that was the default boot partition, then the “is
undefined” message will be displayed until you make an entry for the
default boot partition. If you then press RETURN to bypass setting the
default boot partition feature, PART will display the “boot partition error”
message in reverse video and prevent you from exiting from PART.

Operating System Name

After you have pressed the RETURN key during a partition name entry,
the cursor moves to the first character of an “Operating System Name”.

System names are not mandatory for partitions, although they must be
used when the same partition names are used for different partitions.
Changing a System Name

When the cursor moves beneath the “Operating System Name” column
on the table, you can change the system name of a partition.



Page A.15

APPENDIX A

W

Entry Rules

A system name is a string of 7-70 ASCII characters, with the exception
of the semicolon (;) and non-printing characters such as a space or tab.
After entering this string, press the RETURN key.

PART will display system name letters in upper case, although you can
enter them in either lower or upper case.

When the cursor arrives at the first character of a system name, you
can immediately erase the old system name by pressing any key other
than RETURN.

While entering a system name, you can press the BACK SPACE key
to erase one character to left. If, when changing an old name, you press
BACK SPACE until you have erased your entire new name, the old name
will be redisplayed.

The same system name can be used for several partitions, as long as
the partition names are different.

Example Entries
The following examples are valid operating system names:
CPM Z-DOS UNDER-DOS Acronym-DOS

NOTE: The Z-DOS operating system requires that you use the operating
system name “Z-DOS” (as it is spelled here) for the partition(s) you plan
to use for Z-DOS programs. We recommend that you use the operating
system name “CPM” for the partitions you plan to use for CP/M programs,
although CP/M does not require any particular system name.
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Resuiting Display

After you have entered 1-10 characters and pressed the RETURN key
for a system name, the new system name will be displayed and the cursor
moves to the allocation percentage position for this partition, as shown
in the following partial display:

PartitionName SystemName Percentage  Kilobytes
. DATABASE CPM 50% 5000
CPM CPM 50% 5000

1
2.
3.
4.
N/N/N/N/NNNNNNNNNNNNNNNNNNNNS

Error Conditions

If you try to enter the same system name for two partitions that also have
the same partition name, PART will wait until you make an entry for the
default boot partition display the “duplicate name error” message in reverse
video. If this message appears, you will have to correct the duplicate
names before exiting from PART.

If the names you have entered duplicate the names of a partition that
has a greater number on the left side of the table, and if this partition
with the greater number is the default boot partition, then the number
of the default boot partition will automatically change to the smallest
number of the two partitions that have the same names. This change
in the number of the default boot partition occurs after you have made
an entry for the allocation percentage of the duplicate partition with the
smallest number.

If you press the semicolon key or the TAB key or the space bar and
then press the RETURN key, the operating system name will appear to
vanish while the other features for the partition remain. However when
you have finished making an entry for the default boot partition, the old
system name for this partition will reappear.
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Bypassing the System Name
When the cursor moves beneath the “Operating System Name” column

on the table, you can retain the old system name (or leave this feature
blank) and skip ahead to the same patrtition’s allocation percentage.

Entry Rules

To refrain from changing a system name, press only the RETURN key.

Resulting Display

The RETURN only entry causes the cursor to move ahead to the percen-
tage feature of the same partition, without making any change to the sys-
tem name, as shown in the following partial display:

Partition Name System Name Percentage Kilobytes
1. DATABASE 2-D0S 50% 5000
2. CPM 5y | 50% 5000
3
4

IN/N/NN/NNNNNNNNNNNNNNNNN/N/N

Allocation Percentage

After you have made an entry at an “Operating System Name” position,
the cursor moves to the “Percentage” position for the same partition.
Setting a Percentage

When the cursor moves to the first digit of a “Percentage” (of Winchester
disk space allocation), you can set an allocation percentage.



Page A.18

APPENDIX A

i
By # w5
&% &

Entry Rules

You must enter percentages by typing a whole number In the range
n-100, where n is the number displayed at the bottom of the screen on
the right side of the “Minimum allocation” message.

The percentage you enter for a CP/M partition must be low enough so
that this partition will not be larger than 8 megabytes (8192 kilobytes).
(If you allocate more than 8 megabytes to a partition, CP/M-86 will not
be able to access part of this partition.)

NOTE: Different brands and models of Winchester disk require different
minimum allocations.

Resulting Displays

For every allocation percentage you enter, PART automatically calculates
the exact number of kilobytes that should be allocated to a partition accord-
ing to the percentage you entered. PART also automatically calculates
the total quantity of percentage points and kilobytes that are allocated
and unallocated.

If you set an allocation percentage that brings the total allocation of disk
space to 100 percent, and if you are entering it for one of the first 15
partitions on the table, then the cursor will move down to the partition
name position of the next partition (whether this partition has been estab-
lished yet or not) and the screen will appear in the form of the following
partial display:

Partition Name Operating System Name  Percentage  Kilobytes
1. DATABASE CPM 30% 3000
2. CPM CPM T0% 7000
3. _
4

AAAAAAANAANANAAAANAAANAANANAN/

15.

16.

Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: isundefined

Minimum allocation = 4%.



Page A.19

APPENDIX A

If you set an allocation percentage that brings the total allocation of disk
space to 100 percent, and if you are entering it for the 16th partition on
the table, then the cursor will move down to the default boot partition
position and the screen will appear in the form of the following partial
display:

Partition Name Operating System Name  Percentage  Kilobytes

1. DATABASE CPM 6% 600
2. SPREAD-SHEET CPM 6% 600

IN/NININNIN/NNNNNNNNNNANNNNNN/N

15. COBOL UNDER-DOS 6% 600
16. FUN&GAMES ACRONYM-DOS 10% 1000
Total Utilization (Allocated/unallocated) 100/0 10000/0

Default boot partition number: _
Enter number for the default boot partition.

NOTE: If you establish 16 partitions on your disk, and have not allocated
all of the disk space with your percentage entry for the 16th partition,
PART will automatically allocate all of the remaining disk space to the
16th partiton — no matter how much space you try to allocate to this
partition.

If you set an allocation percentage that brings the total allocation of disk
space to less than 100 percent, and if you are entering it for one of the
first 15 partitions on the table, then the cursor will move down to the
partiton name position of the next partition (whether this partition has
been established yet or not). Additionally, the “Total Allocation” figures
will display the amount of “unallocated” space (in both percentages and
kilobytes) in reverse video. The screen will appear in the form of the follow-
ing partial display:
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Partition Name Operating System Name  Percentage  Kilobytes
1. DATABASE CPM 50% 5000

2. CPM CPM 20% 2000
3
4

NN\ NN NNANNNNNNNNNNANNNNANNNAN

15.

16.

Total Utilization (Allocated/unallocated) 70/30 7000/3000
Default boot partition number: .

Minimum allocation = 2%

NOTE: You can exit from PART with part of your disk unallocated.

Error Conditions

PART will monitor the percentages you enter for each partition, and
dynamically lower any percentage you enter if it would have brought the
total allocation to more than 100 percent of disk space. Thus PART will
never allow you to allocate more than 100 percent of your Winchester
disk space, and the displayed percentages will never total more than 100.

PART keeps the total allocation percentages at or below 100 percent by
subtracting percentage points from partitions, starting with the partitions
at the bottom of the table. In cases of extreme over allocation, PART
might even reduce the allocation percentages of some partitions to zero
percent.

The minimum possible allocation percentage, which differs depending on
the kind of Winchester disk you have purchased, is displayed at the bottom
of the screen whenever you are in position to enter an allocation percen-
tage. If you enter an allocation percentage lower than the minimum limit
for your Winchester disk, PART will automaticaily convert this percentage
to zero percent.
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Whenever the percentage of a patrtition is zero percent, PART will prevent
you from exiting until you have changed this percentage to a value at
or above the minimum percentage allowed for your own particular Win-
chester disk.

If you try to enter a non-numeric character, a fractional or decimal point
number, or a number greater than 100, then the terminal will beep and
the cursor will remain at the percentage position. Then you can enter
a valid number.

You can exit from PART after allocating less than 100 percent of the
disk space to partitions. The unallocated space on your Winchester disk
will be inaccessible until you use either the PART utility or the PREP
utility.

Bypassing the Percentage

When the cursor moves to the first digit of an existing “Percentage” (of
Winchester disk space allocation), you can skip ahead to the partition
name of the next partition, or skip ahead to the default boot partition
number.

Entry Rules

To retain the percentage that is currently displayed for a partition and
skip ahead to another partition feature, press the RETURN key only.

Resulting Displays

The displays that result after you have bypassed a percentage entry are
similar in form to those that appear when you enter a number, aithough
the percentage of the partition for which you just made the entry will not
change.

The cursor will move to the partition name position for the next partition,
unless you have just bypassed the percentage for the 16th partition in
the table, in which case the cursor will move down to the default boot
partition position.
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Error Conditions

If you bypass the percentage feature for a newly established partition
(by specifying no number and pressing the RETURN key), then PART
will display “0%" for this partition. Additionally, the “allocation error” mes-
sage will appear in reverse video when the operations menu reappears.
Furthermore, you will be prevented from exiting from PART untii you cor-
rect the partition table so that no partitions are allocated “0%” of the disk
space.

Default Boot Partition Number

After you have either chosen the “Modify default boot partition” operation
or finished a “Partition maintenance” operation, the cursor will move to
the default boot partition position. The current default boot partition number
and names will vanish from the display.

Selecting a Defauit Boot Partition

When the cursor moves to the default boot partition position, you can
select a different partition to be accessed during bootup.

The default boot partition position is at the right side of the “Default boot
partition number:” message. When the cursor moves to this position, the
number and names of the current defauit boot partition vanish from the
display, and the “Enter the number of the new default boot partition.” mes-
sage appears at the bottom of the screen.

Entry Rules

To establish a default boot partition, you must enter the number of an
astablished partition and press RETURN.

This number must be in the range 1-16. It must be listed in the table
to the left of an established partition name. The number, partition name,
and system name of the patrtition you specified by number will be displayed
between angie brackets.
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Resulting Display

If you enter 3 as your default boot partition number, and if line 3 on your
partition table looks like the following:

3. WORD/PROCESSING  CPM 15% 1500

then part of the display showing your-new default boot partition number
will appear as follows:

PartitionName Operating System Name  Percentage  Kilobytes

1. DATABASE CPM 30% 3000
2. SPREAD-SHEET CPM 30% 3000
3. WORD/PROCESSING  CPM 15% 1500
4. BASIC Z-DOS 25% 2500
5.

IN/NINNNNNNNNNNNNNNNNNANN/N

15.

16.

Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: 3 <WORD/PROCESSING;CPM >

B — Modify default boot partition
P — Partition maintenance
R — Restore to original partitions
E - Exit

Choose desired option. <B, P, R or E>

NOTE: The operations menu is displayed beneath the default boot partition
number as soon as you make an entry for this feature. Refer to “Entering
Choice of Operation” for instructions on using this menu at this stage
of the program.

Error Conditions

If you try to enter a number (in the 1-16 range) for which there is no
established partition on the table, the invalid number will vanish and the
cursor will remain at the number position until you enter a valid number
and press RETURN.
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If you try to enter a number that is out of the 1-16 range, the computer
beeps and the cursor remains at the number position until you enter a
valid number and press RETURN.

Bypassing the Default Boot Partition

When the cursor moves to the default boot partition number, you can
retain the current default boot partition, and advance to the PART opera-
tions menu.

Entry Rules

To bypass changing the default boot partition feature, press only the
RETURN key at this position.

Resulting Display

The number and names of the current defauit boot partition will be redis-
played, and the cursor will move to the “Choose desired option” prompt

beneath the operations menu, as shown:

NN/ N/NNNNNNNNNNNNNNNNNN/NN/N
15.

16.
Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: 1 <DATABASE;CPM >

B - Modifydefault boot partition
P — Partitionmaintenance
R - Restoretooriginal partitions
E - Exit
Choose desired option. <B, P, R or E> _

Refer to “Entering Choice of Operation” for instructions on using the opera-
tions menu at this stage of the PART utility.
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Error Condition

If you have caused the default boot partition feature to become undefined
by removing a partition from the table (as explained in “Removing a Parti-
tion”), and then bypass the default boot partition, you will still encounter
the “boot partition error” message, as shown in the following partial display:

ININ/N/NN/N/NNNNNNNNNNNNN/NNS
15.
16.
Total Utilization (Allocated/unallocated) 100/0 10000/0
Default bhoot partition number: is undefined
boot partition error
B - Modify default boot partition
P - Partition maintenance
R — Restore to original partitions
Choose desired option. <B, P or R>_

Furthermore, you will not be able to exit from PART until you either enter
the number of an existing partition or remove the default boot partition.
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Removing the Default Boot Partition

When the cursor moves to the default boot partition number, you can
remove this feature altogether and advance to a PART operations menu.

Entry Rules

To remove the default boot partition, press the space bar only.

Resuiting Display

The “is undefined” message will be displayed at the default boot partition
position. However, you will not encounter the “boot partition error” mes-
sage. Additionally, the operations menu and prompt appear, as shown
in the following partial display:

N/ NN NNNNNNNANANNANNNNNANNNANN
15.

16.
Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: is undefined
B — Modify default boot partition
P - Partition maintenance
R - Restore to original partitions
E - Exit
Choose desired option. <B, P, R or E> _

Refer to “Entering Choice of Operation” for instructions on using the opera-
tions menu at this stage of the PART utility.

NOTE: If you remove the default boot partition, you will have to enter
bootup commands that specify partition names (and possibly also operat-
ing system names) in order to boot up with any partition.
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Entering Choice of Operation

After you completed a PART operation (such as “Modify default boot parti-
tion” or “Partition maintenance”), the operations menu will appear.

This menu is the same as the menu explained in “Choice of Operation”,
with the addition of the “R — Restore to original partitions” operation.

NOTE: If you have encountered an error condition, the “E — Exit” operation
might not be displayed. Therefore you must choose one of the operations
that enables you to change patrtition features, and correct the error condi-
tion before PART will allow the “E — Exit” operation.

Choosing to Modify Default Boot Partition

The partition that is selected as the default boot partition is the partition
that will be automatically accessed when you type a bootup command
without specifying a partition name.

Entry Rules

Type B at this prompt to select a default boot partition.

Resulting Display

After typing the B entry to “Modify default boot partition”, the activities
menu and prompt will be replaced by the “Enter number of new default
boot partition” prompt. Additionally, the number and names of the current
default boot partition will be replaced by the cursor on the display line
beneath the table.

When a display in this form appears, refer back to “Default Boot Partition
Number” for further instructions.
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Choosing Partition Maintenance

The “Partition Maintenance” operation leads you to add partitions, and/or
change the percentage of space allocated to partitions. Then this activity
also prompts you to select a defauit boot partition.

Entry Rules

Type P at this prompt to begin changing the arrangement of partitions.

Resulting Display

When you choose the “Partition maintenance” operation, the cursor moves
to the beginning of the first partition name in the table and the operations
menu is replaced by a “Minimum allocation” message at the bottom of
the display.

When a display in this form appears, refer back to “Partition Name”.

Restoring Partition Features

When the cursor moves to the “Choose desired option.” prompt, you can
end the PART session, rearrange your partitions starting either with your
most recent entries or with the partition features set as they appeared
when you invoked PART, or reselect a default boot partition starting either
with your most recent entries or with the default boot partition that was
set when you invoked PART.

Entry Rules

Type R if you want each partition feature to revert to its status at the
time you invoked the PART utility.
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Resulting Display

When you choose the “R — Restore to original partitions” operation, PART
will redisplay the operations menu without the “R — Restore to original
partitions” option. The partition table will show the names, allocations,
and default boot partitions that were already established when you invoked
PART, as shown in the following display:

Partition Name Operating System Name  Percentage  Kilobytes

14.

15.

16.

Total Utilization (Allocated/unallocated) 100/0 10000/0
Default boot partition number: 1  <Z-DOS;Z-DOS >

B ~ Modify default boot partition
P - Partition maintenance
E - Exit

Choose desired option. <B, P or E> .

NOTE: This display is identical to the display presented in “2.3 Choice
of Operation”.



Page A.30

APPENDIX A

e

Error Corditions

Iif you enter a character other than B, P, R, or E, PART will cause the
computer to beep and the cursor to remain at the end of the prompt until
you enter a valid letter.

Beginning the Exit Operation

When you exit from the PART operation after changing any partition fea-
tures (through the “Modify default boot partition” or “Partition maintenance”
operations), you will have to choose this operation and then make an
entry at another menu.

Entry Rules

Type E if you wish to exit from the PART utility.

Resulting Display

When you choose the “E — Exit” operation, the following exit menu and
prompt will be displayed at the bottom of the screen:

M - Make changes and exit
A - Abort, make no changes and exit

Choose desired option. <M or A> .

Error Conditions
if you enter a character other than B, P, R, or E, PART will cause the

computer to beep and the cursor to remain at the end of the prompt until
you enter a valid letter.

Choice of Exit Methods

When you choose the “E — Exit” operation after changing partition features,
the final exiting menu appears.
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CAUTION: Before typing an entry at this menu, review the partition table
carefully to be certain that your partitions are aliocated as you want them.
Remember that any rearrangement of partitions can destroy data on the
Winchester disk, and that no changes are actually made to the Winchester
disk until you enter the M option.

NOTE: Regardless of the exit method you choose, you will have to enter
CTRL-RESET and reboot the system after exiting from PART.

Making Changes to the Winchester Disk

When the cursor moves to the prompt beneath the final exit menu, you
can change the partition features according to your entries while exiting
from PART.

Entry Rules

Type M if you want to exit from the PART utility and change the status
of Winchester disk partition features to reflect the changes that you entered
during this PART session.

CAUTION: This entry has the potential to destroy any data that might
exist on the Winchester disk.

Resuilting Display

After you choose and enter the “Make changes” option the Z-DOS system
prompt will appear, as shown:

A:

Error Conditions

If you enter a character other than M or A, PART will cause the computer
to beep and the cursor to remain at the end of the prompt until you enter
avalid letter.
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Aborting Changes to the Winchester Disk

When the cursor moves to the prompt beneath the final exit menu, you
can nullify all of the changes you have entered while exiting from PART.

Entry Rules

Type A if you want to end this PART session without any changes to
the Winchester disk.

Resulting Display

After you choose and enter the “Abort” option, the Z-DOS system prompt
will appear, as shown:

A:

NOTE: Each patrtition feature will revert to the status it maintained before
you invoked the PART utility. Any and all changes you may have entered
during this PART session will be nuliified, as if you had not even invoked
PART.

Error Conditions

If you enter a character other than M or A, PART will cause the computer
to beep and the cursor to remain at the end of the prompt until you enter
avalid letter.
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The Superblock

NOTE: Information concerning the superblock is not essential for use of
the PART utility or the Winchester disk. This information is provided for
users who wish to obtain a deeper understanding of some of the activities
that PART performs in order to partition a Winchester disk.

Winchester disk space is allocated according to information contained
within a unit of software that is stored on a reserved area of the Winchester
disk. This unit of software is called the “superblock”.

The superblock is a unit of Winchester support software that enables you
to access specific partitions. The superblock is initially recorded on your
disk when you use the PREP utility.

The superblock is also recorded on Winchester disks obtained from Zenith
Data Systems or Heath — whether or not you use the PREP utility.

To insure the integrity of the superblock information, two copies of the
superblock are recorded on the disk. These copies are named “Superblock
A” (the copy used in most cases) and “Superblock B” (a backup copy
used only when Superblock A is unusable).

After you use PART to change partitioning features (such as partition
name, system name, allocation percentage, and default boot partition),
PART updates both copies of the superblock and other Winchester support
software units. Other Winchester support software units are explained in
the text entitled “The Reserved Winchester Area” under “PREP”.

The information within each copy of the superblock resembles the informa-
tion shown on the partition table that is displayed when you use the PART
utility. The superblock is structured as shown in Table A-1.
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16 bytes 10 bytes 1 byte 3 bytes
1. Partition Name System Name flag Start Sector
2. Partition Name System Name flag Start Sector
3. Partition Name System Name flag Start Sector
4. Partition Name System Name flag Start Sector
5. Partition Name System Name flag Start Sector
6. Partition Name System Name flag Start Sector
7. Partition Name System Name flag Start Sector
8. Partition Name System Name flag Start Sector
9. Partition Name System Name flag Start Sector
10. Partition Name System Name flag Start Sector
11. Partition Name System Name flag Start Sector
12. Partition Name System Name flag Start Sector
13. Partition Name System Name flag Start Sector
14. Partition Name System Name flag Start Sector
15. Partition Name System Name flag Start Sector
16. Partition Name System Name flag Start Sector
17. | blanks blanks blanks Start Sector
16 bytes 10 bytes 1 byte 3 bytes

Table 4-1 Superblock Structure
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NOTE: The superblock does not include all of the software necessary
to facilitate Winchester disk access. Other Winchester support software,
used for Winchester bootup and isolation of unusable disk media, are
explained in the text entitted “The Reserved Winchester Area” under
“PREP”.

The Start Sector

The structure of the superblock is similar to the layout of the partition
table that is displayed while you are using PART. For each partition, it
contains a partition name (1-16 characters) and an operating system
name (1—10 characters).

However, in undating the superblock, PART converts the allocation per-
centages that you entered into a different kind of statistic that can be
used during partition access to determine where a partition begins and
ends. PART converts the percentage value into the number of the start
sector number of each partition.

Although you can establish only 16 partitions on the Winchester disk, there
are 17 partition entries defined in the superblock. The size of each partition
is determined by the difference between the “Start Sector” values of adja-
cent partitions.

Itis necessary to define a 17th partition so that the size of the 16th partition
(if established by the user) can be calculated by subtracting the start sector
value of the 16th partition from the start sector value of the 17th patrtition.

The partition preceding the first partition that has spaces (20H) entered
for its partition name will be considered to be the last usable partition
defined in the table. The start sector of this partition will be one greater
than the last sector allocated. The partition name entry for the 17th partition
is always spaces.
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The Flag Byte
Partitions are also labeled with a flag byte.

The flag byte contains special information about the partition. For this
version of the PART utility, only the high order bit is defined. This bit
is set to one whenever PREP is run, or whenever PART is run with PART
changes being made. The operating system that is eventually recorded
on the disk can reset this byte when the system’s formatting utility is run
on the partition.

The FORMAT utility supplied with this version of CP/M-86 does not use
or set this flag byte.

Disk Space Calculation

The PART utility allocates portions of Winchester disk space using 512-
byte sectors as the primary unit of measure, and converts the quantities
of sectors (512-byte units) into kilobytes (1024-byte units) for the totals
displayed on the screen. PART determines how much space to allocate
by performing the following internal operations in sequence:

observing the total size of the Winchester disk being used,
monitoring the percentages you enter,

calculating the number of sectors that is closest to this percentage,
converting sectors to kilobytes, and

displaying this kilobyte quantity on the screen.

o=

Thus the amount of disk space that is actually allocated will not always
be exactly equal to the percentage you entered, but rounded to the nearest
kilobyte.

if you enter an allocation percentage that is greater than the remaining
space percentage on the disk, then PART will calculate the number of
kilobvtes of space remaining on the disk, calculate this amount to the
nearest one percent, and display this remaining percentage instead of
the percentage that you tried to enter.
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Because of PART's rounding of space portions to the nearest percentage,
the percentages allocated to your partitions might not always add up to
exactly 100 percent when the disk is full. Furthermore, this rounding can
also cause partitions that were divided into equal percentages to have
slightly unequal kilobyte capacities.

Verifying the Superblock

PART updates information in Superblock A and Superblock B at the loca-
tions where these superblock copies were initially recorded (by the PREP
utility). By spacing these two copies of the superblock several sectors
apart, PART decreases the chance that both copies could be damaged
simultaneously.

A checking code called a “checksum” is calculated by PART for each
of the copies of the superblock before PART records these superblock
copies on the Winchester disk. The results of these checksums are re-
corded in a data structure known as the Software Boot Code (see text
entitled “The Reserved Winchester Area” under “PREP”).

Then, when execution of either PART or PREP is repeated on the same
Winchester disk, the utility first performs checksums to verify that the
superblocks have not changed since the original checksums were per-
formed.

If the PART utility encounters difficulty in reading Superblock A, or if the
results of the second checksum of Superblock A differ from the results
of the original checksum, then PART tries to read Superblock B.

If the PART utility encounters difficulty in reading Superblock B, or if the
results of the second checksum of Superblock B differ from the results
of the original checksum, then PART will display an error message.
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PART Error Messages
Allocation error

You have established one or more partitions that are presently allocated
zero percent of the disk. (PART might have subtracted from the original
amount of space you allocated to these partitions when you allocated
too much space to other partitions.) You must repeat the “Partition mainte-
nance” operation and change allocation percentages of one or more parti-
tions to conform with percentage entry rules (see “Allocation Percentage”).

Boot Partition error

You have removed the default boot partition from the table during a “Parti-
tion maintenance” operation. You can either replace this partition through
the “Partition maintenance” operation, or select valid default boot partition
through the “Modify default boot partition” or “Partition maintenance” oper-
ation.

Duplicate Names error

You have established more than one partition with both the same partition
name or the same operating system name. You must change at least
one of the names of one of these partitions through the “Partition mainte-
nance” operation.

NOTE: The above three error messages can appear in a series if more
than one error condition exists at the same time. The form of these series
error messages can be:

Allocation and Boot Partition error

Allocation and Duplicate Names error

Boot Partition and Duplicate Names error

Allocation and Boot Partition and Duplicate Names error

All such error messages are displayed in reverse video, between the de-
fault boot partition position and the operations menu.
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The conditions that produce any of these error messages will also prevent
you from exiting from the PART utility until you have corrected the errant
condition(s).

Unable to communicate with the Z-217 controller

The PART utility was unsuccessful in an attempt to access the Z2-217
controlier, which controls the Winchester disk. This problem could indicate
that the Z-217 controller is not firmly plugged into the S-100 bus, the
drive cable connectors are not securely fastened, or that the controller
has a hardware malfunction. Check to see that the controller card and
all cable connectors are secure. Then run PREP and PART in sequence.
If this error occurs after repeated attempts to run PREP and PART, contact
Zenith Data Systems Technical Consultation for assistance.

Z-217 controller error on Set Drive Parameters command

One or more responses to the five drive characteristic questions were
not valid for the particular drive connected. A malfunction of the Z-217
controller is also possible. Recheck the characteristics of your drive. Then
run PREP and PART in sequence. If this error occurs after repeated at-
tempts to run PREP and PART, contact Zenith Data Systems Technical
Consultation for assistance.

Error - unable to re-write tables

PART is unable to record changes to the superblock after you have
specified changes to the partition table and exited from PART. PART might
succeed in recording some of the changed superblock information over
the old superblock before this error message occurs, leaving portions of
new and old superblocks on your Winchester disk. Therefore, you should
use the PREP utility and then repeat the PART utility.

Unable to read superblock/SBC, disk unusable

PART either unsuccessful in reading information stored in the existing
software boot code, or successfully read the software boot code and de-
tected a checksum error. Use the PREP utility and then repeat the PART
utility.
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Fatal Error -- Can not read superblock B.

A bad sector error has occurred in the backup copy of the superblock
(Superblock B). Try to run the PREP ultilities on the disk in sequence.
If repeated attempts to use PREP and PART fail, then contact Zenith
Data Systems Technical Consultation for assistance.
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PREP

The Utility that Initializes
a Winchester Disk

The PREP utility prepares the magnetic surface of many different types
of Winchester disk for use as mass storage devices in a Z-100 environ-
ment. The PREP utility is seldom (if ever) needed by most users.

The PREP utility is recorded on the Winchester Utility Disk, which is ship-
ped with your Winchester disk hardware documentation. Although this disk
runs under the Z-DOS Operating System, you can boot up with it — just
as you would with a bootable CP/M-86 disk.

CAUTION: Using PREP will destroy all software and/or data stored on
your Winchester disk. Do not use PREP until you have transferred your
Winchester disk files to floppy disks. Winchester disks supplied by Zenith
Data Systems or Heath have already been prepared by PREP before
they are shipped. Therefore, users of these disks will need to use PREP
only if they are consistently encountering an unreasonable number of disk
access errors, and cannot correct this problem with the VERIFY utility.

NOTE: Before you use the PREP dutility, a hardware component called
a “jumper” must be installed at the “format enable” location on your Z-217
Winchester disk drive controller card. This jumper is already installed (al-
though unused) at a different location on your Z-217 controller card when
the card is shipped. Therefore, before you can use the PREP utility, you
must move the jumper to the “format enable” location. This procedure
is explained under the heading “PREP Hardware Adjustments” of the text
on PREP.

After you use the PREP utility, you will have to reset and reboot the system
with a bootable floppy disk.

Additionally, you should remove the jumper from the format enable location
on the Z-217 controller card between the time you finish using PREP
and the time you perform routine activities that involve data storage on
the Winchester disk.
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WARNING: Unplug your computer from its power source before touching
any hardware component within the computer’s cabinet.

Winchester Disk Features

“Winchester disks” come in a variety of sizes and configurations, but they
all have common features. The central feature and core of a Winchester
disk device is a rigid platter. The typical platter consists of a non-magnetic
metal (generally aluminum) disk, coated with a thin plating of ferric oxide
or cobalt. This platter itself is the Winchester disk, as opposed to the
floppy disk, which has a plastic (usually mylar) core with a thin coating
of a similar magnetic substrate.

Platters

Winchester disk platters are generally sealed to prevent particulate matter
from the environment (such as dust, smoke, dirt, or hair) from contaminat-
ing a platter's surface or read/write head. Winchester disks are available
in a variety of sizes and with one or more platters. Winchester disks can
be either “fixed” or “removable”. The fixed disk is permanently mounted
inside the device, but removable Winchester disks come in disk packs
or cartridges and may be removed or interchanged.
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Read/Write Heads

The read/write heads are electromagnets that slide back and forth a frac-
tion of an inch above the surface of Winchester disk platters. The move-
ment of a Winchester disk drive’s read/write heads between the hub of
the platters and the edge of the platters is called “stepping”. Therefore,
this movement is measured by an amount known as the “step rate”.

HUB

”’:—'———_—‘-l‘:\/ TRACK 1

>
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Figure B-1 Winchester Disk Components
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Logical Winchester Disk Divisions

Winchester disks that are supplied by Zenith Data Systems and Heath
can be divided into several logical subunits called “partitions”. This is partly
because large quantities of storage locations are easier to deal with if
they are subdivided. The various subdivisions help speed storage and
retrieval of data.

Sectors

A “sector” is the basic unit of data organization for disk drive devices.
Like floppy disks, Winchester disks are divided into sectors. Winchester
disk sectors under CP/M-86 are 512 bytes long.

Tracks and Cylinders

Each recording surface of a Winchester disk platter is also divided into
concentric rings called “tracks”, which are similar to the tracks of a floppy
disk. The Winchester disks initialized by PREP are formatted with 18 sec-
tors per track. A further division of a Winchester disks storage area is
the cylinder (see Figure B-1). A "cylinder” is a collection of all tracks that
are located the same distance from the outer edge of each recording
surface. Winchester disk read/write heads can access all of the data stored
on a particular cylinder without any stepping movement.

For example, if a Winchester disk drive has four read/write heads, the
drive can access a cylinder of 72 sectors (4 tracks times 18 sectors) with-
out stepping (moving the heads). This amounts to a total of 36864 bytes
(36 kilobytes) being read or written.
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Invoking PREP

Invoke PREP by entering the following command at the Z-DOS system
prompt:

A:PREP RETURN
When you invoke PREP, the following display appears:

PREP version 1.00
Copyright (C) 1982, Zenith Data Systems

The PREP utility helps you to:

initialize surface of Winchester disk

test data retention capabilities of Winchester disk media
isolate questionable disk sectors

divide the surface of Winchester disk into two partitions
of equal size (one Z-DOS partition and one CP/M partition)

#* W W W

PREP may prompt you to specify five Winchester disk characteristics in
order to identify the type of Winchester disk you have installed.
Then PREP displays messages as it operates on the disk.

Caution: Using PREP can destroy all files on your Winchester disk.
Winchester disks supplied by Zenith or Heath are prepared by PREP
before they are shipped. Users of these disks will use PREP only
after consistently encountering an unreasonable number of disk access
errors. Do not use PREP until you have transferred backup copies of
your Winchester disk files to floppy disks.

Do you wish to proceed with PREP (Y/N)?

Typing an N at this prompt ends the PREP utility and returns you to the
system prompt.

Typing a Y causes PREP to display the following prompt:
Please type P to proceed

Typing any response other than P ends the PREP utility and returns you
to the system prompt.
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Responding to Disk Characteristic Prompts

Typing P at the “Please type P to proceed” prompt causes PREP to con-
tinue operation.

If the disk has been previously prepared by PREP and no errors are found
in the first sector of the boot code (see the text entitied “The Reserved
Winchester Area”), PREP skips these disk characteristic prompts, as-
sumes the disk surface has been previously initialized, and proceeds im-
mediately to disk initialization (see the text entitled “Initializing the Disk”).

If the disk has not been prepared with PREP, or if there is an error found
in the first sector of the boot code (see “The Reserved Winchester Area”),
then the following five disk characteristic prompts will appear in sequence:

Enter number of heads in hex:

Enter number of cylinders in hex:

Enter reduced write current cylinder in hex:
Enter pre-comp cylinder in hex:

Enter step rate code in hex:

The significance of each of these disk characteristic prompts is explained
here.

Enter number of heads in hex:

At this prompt, type a hexadecimal value for the number of read/write
heads contained in the drive you are preparing. Then press RETURN.

Enter number of cylinders in hex:

At this prompt, type the hexadecimal value of the number of cylinders
contained in the drive you are preparing. Then press RETURN.

For disks with floating read/write heads, this number would be equal to
the total number of tracks divided by the total number of read/write heads.
For disks with fixed read/write heads, this number would be equal to the
total number of tracks divided by the total number of usable platter sur-
faces.



Page B.7

APPENDIX B

et

Enter reduced write current cylinder in hex:

At this prompt, type the hexadecimal value for the location of the first
cylinder at which read/write head current must be reduced. Then press
RETURN.

Toward the hub of the platters, where the circumference of each cylinder
is smaller, data storage sectors are recorded closer together than the
sectors on cylinders near the edge of the platters. Therefore, some Win-
chester disk drives reduce the electrical current sent to the read/write
head when they write data on cylinders that are close to the hub of the
disk platters. This reduction of current helps to prevent magnetic interfer-
ence between the data sectors that are recorded extremely close together.

Enter pre-comp cylinder in hex:

At this prompt, enter the hexadecimal value for the number of the first
cylinder at which write precompensation must take place. Then press
RETURN.

On the cylinders located close to the hub of a Winchester disk, where
data is recorded at extremely high density, bit shift can occur. “Bit shift”
is a phenomenon where the data bits written at a particular location spread
apart slightly on the media after they have been written. Bit shift is most
likely to occur when similar bits are written close together. The “pre-comp”
(write precompensation) characteristic compensates for bit shift by writing
some bits earlier or later that the normal rate of data writing. Precompensa-
tion for Winchester disks causes a slight deviation (about 12 nanoseconds
for every 100 nanoseconds) from the normal rate of data writing during
the writing of bits that are apt to shift.

Enter step rate code in hex:

At this prompt, you should enter the hexadecimal value code that indicates
the rate at which the read/write heads step between tracks. Then press
RETURN.

After you respond to the “step rate code” prompt, PREP will automatically
begin to perform its three operations (see “PREP Operations”) in se-
quence.
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The PREP utility is capable of preparing a wide variety of Winchester
disks for data storage. Table B-2 lists several different Winchester disks
available in the microcomputer market and indicates the hexadecimal
values you should enter to prepare each disk when prompted by PART
for a specific disk characteristic.

The labels for the columns of numbers in Table B-2 correspond to PREP
characteristic prompts. If the model number of your Winchester disk is
listed in the left-hand column of the table, then enter the numbers listed
in the right-hand columns in sequence as the characteristic prompts are
displayed.
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According to Table B-2, if you have a Miniscribe Mod 1l 2012 Winchester
disk drive, you should respond to the drive characteristic prompts as fol-
lows:

Enter number of heads in hex: 4 RETURN

Enter number of cylinders in hex: 132 RETURN

Enter reduced write current cylinder in hex: 200 RETURN
Enter pre-comp cylinder in hex: 80 RETURN

Enter steprate code in hex: 1 RETURN

Reduced Write Step

Total Total Current | Pre-comp | Rate
Drive Model Heads Cylinders | Cylinder | Cylinder | Code
Seagate
ST-406 2 132 200 80 1
ST-412 4 132 200 80 1
ST-419 6 132 200 80 1
ST-506 4 99 80 40 96
ST-706 2 132 200 80 1
Miniscribe
Mod 11 2012 4 132 200 80 1
Mod 11 3012 2 264 300 80
Mod IV 4020 4 1EO 200 80
IMI
5006H 2 132 200 Dé 1
5012H 4 132 200 D6 1
5018H 6 132 200 D6 1
Tandon
TM 602S 4 99 80 40 96
TM 603S 6 99 80 40 96

Table B-2 Responses to PREP Characteristic Prompts
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PREP Operations

PREP begins to prepare the surface of your Winchester disk either after
displaying the initial screen messages or after you respond to the five
disk characteristic prompts. PREP prepares the disk by performing three
operations in sequence: Initializing the Disk, Testing the Disk Media, and
Initializing the Reserved Winchester Area.

Initializing the Disk
After you have responded to the disk characteristic prompts, PREP in-
_ itializes the surface of the disk for the test that will follow. While this occurs,
you will see the message:

Initializing the disk...
This initialization is similar to FORMAT in that it magnetically records a
map of all sectors on the disk surface. When the surface has been in-
itialized, the message shows:

Initializing the disk...completed
and then PREP begins testing the disk media.
NOTE: If your Winchester disk hardware has not been properly adjusted,
the following message will be displayed instead of the “Initializing the
disk...” message:

Error during formatting of the drive.

If this message appears, you must now perform a hardware adjustment
as explained in the text entitled “PREP Hardware Adjustments”.
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Testing the Disk Media

PREP performs seven test passes to check the integrity of the disk’s stor-
age capability. During each pass, PREP writes a predetermined code to
each sector (the drive light will flicker) and then reads back that code
to verify that it remained correct (the drive light will appear as constantly
on). PREP keeps you informed of its progress by displaying the message:

Media test in progress, pass n

Where n is the number (in the range 1-7) of the pass that it is currently
conducting.

Be patient. This PREP operation can take from 45 to 90 minutes because
of the large number of sectors that PREP must test.

PREP uses a different code on each pass it makes through the test. If
PREP finds sectors containing unusable media, it stores the address of
these sectors, and later places these sector addresses into a bad sector
table.
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Initializing the Reserved Winchester Area

After completing the media tests, PREP records and verifies the Reserved
Winchester Area (see “The Reserved Winchester Area”) on the first sev-
eral sectors of the Winchester disk. During this operation, PREP displays
the following message:

Initializing the disk...

If PREP adds the word completed to the end of this display, and displays
the system prompt, then all PREP operations are complete. The display
should appear as follows:

Initializing the disk...completed
A:

Then you should reset the system and boot up with a bootable floppy
disk. If you wish to use the PART utility immediately, then boot up with
a copy of the Winchester Utility Disk. If you wish to perform any other
operation, then boot up with a floppy disk.

NOTE: You will not be able to access any partition after using PREP
until you reset the system and boot up with a bootable floppy disk.

CAUTION: After using PREP, you should remove a hardware component
called a jumper from the “format enable” location on the Z-217 Winchester
Disk Controller Board. Refer to the text entitled “PREP Hardware Adjust-
ments” for instructions on removing this component. This procedure will
help to protect the data on your Winchester disk from being destroyed
accidentally.
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The Reserved Winchester Area

NOTE: Information concerning the Reserved Winchester Area is not es-
sential for use of the PREP utility or the Winchester disk. This information
is provided for users who wish to obtain a deeper understanding of the
operations that PREP performs in order to prepare a Winchester disk.

When the PREP utility is run, it records units of Winchester support soft-
ware on the first 36 usable sectors of the Winchester disk. These software
units are collectively known as the Reserved Winchester Area. They are
recorded on the Winchester disk during PREP’s reserved area initialization
operation (see Initializing the Reserved Winchester Area). These software
units are arranged as shown in Table B-3.

SECTORS USEDIWINCHESTER SUPPORT SOFTWARE UNITS

5 Software Boot Code (SBC)
1 Superblock A
1 Bad Sector Table A

11 blank
1 Superblock B
1 Bad Sector Table B

16 blank

36 TOTAL RESERVED WINCHESTER AREA

Table B-3 Winchester Support Software Units within
Reserved Winchester Area
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The most important Winchester support software units listed in Table B-3
are the software boot code, the superblocks, and the bad sector tables.

These units are vital to you during Winchester bootup because they help
you to access a particular partition after you access the Winchester disk
itself. Users of CP/M-86 with the Winchester disk also use these data
structures to make unusable media (bad sectors) inaccessible before
FORMAT is run.

The blanks inserted between the “A” copies of the superblock and bad
sector table and the “B” copies of these units help to decrease the chance
that all important Winchester support software units could be damaged
simultaneously.

If you must access any part of the reserved Winchester area, you can
determine the location of the Winchester support software units by examin-
ing the pointers in the software boot code. The software boot code will
begin at sector zero regardiess of the location of the other software units.

The Software Boot Code (SBC)

The “software boot code” (SBC) is a Winchester support unit that helps
locate the partition to be booted after entry of a Winchester disk bootup
command. The SBC also helps you to avoid bad sectors during disk ac-
cess by referring to a bad sector table.

PREP records the SBC on the first 5 sectors of the Winchester disk during
initialization of the reserved Winchester area (see “Initializing the Reserved
Winchester Area”).
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Role of SBC During Bootup

When you enter a Winchester disk bootup command (see “Bootup with
a Winchester Disk"), the computer will load the SBC into Random Access
Memory (RAM).

Once within RAM, the SBC begins to access a partition. The partition
that is accessed is determined either by a bootstring or a default boot
partition. A bootstring can be specified by the user during bootup. A default
boot partition is stored in a fixed location within the SBC (see the text
entitled “SBC Entries”).

In order to access a patrtition, the SBC must match the specified bootstring
or default boot partition with a partition that exists in the superblock’s
table of partitions (see the text entitled “The Superblock”).

When the SBC finds a partition that matches the specified bootstring or
default boot partition, the SBC loads the first 32 sectors of that partition
into RAM. If the accessed partition contains CP/M-86, then the CP/M-86
boot loader program will begin to execute the remainder of the bootup
operation.

SBC Entries

The entries included in the first 128 bytes of the SBC are described in
Table B-4.
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BYTES | SBC ENTRIES

3 System bytes

1 PART/SBC version number (Used to synchronize

different releases of software)

1 PART/SBC revision number (Used to synchronize

different releases of software)

27 Default bootstring (16 bytes define the partition
name, one byte defines the semicolon, and 10 bytes
define the operating system name)

Beginning sector address of bad sector table A

Beginning sector address of bad sector table B

Beginning sector address of superblock A

Beginning sector address of superblock B

Sector size (512 bytes per sector)

Sectors per track (18)

Reserved for future expansion

Number of sectors on entire Winchester disk

Reserved for future expansion

Checksum for superblock copy A

Checksum for superblock copy B

Checksum for bad sector table copy A

Checksum for bad sector table copy B

Set drive for Z-217 controller

Address of first user sector (first sector beyond
Reserved Winchester Area)

Date partitioned, or default date, when PART is run
(When PREP is run, the value 00 is used for each byte.)

2 Checksum of SBC (assuming initial value is zero)

39 Reserved for future expansion

-—h
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o

128 FIRST QUARTER-SECTOR OF SBC

Table B-4 Software Boot Code Entries
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The format for each three-byte sector number is low, middle, high byte.

NOTE: Table B-4 describes one quarter-sector of the five-sector SBC.
The rest of the SBC consists of the assembly instructions that lead to
the actual access of the specified partition.

SBC Verification

A checking code called a “checksum” is calculated by PREP for the SBC
before PREP records the SBC on the disk. The results of these checksums
are recorded in entries within the SBC.

Then, when execution of either PART or PREP is repeated on the same
Winchester disk, verification checksums are performed to verify that the
SBC has not changed since the original checksums were performed.

If the SBC has changed, or if it cannot be read, then an error message
will be displayed.

The SBC also contains the checksums used to verify the other Winchester
support units (the superblocks and bad sector tables).

The Superblock

The “superblock” is a Winchester support unit that contains information
about each partition on the disk. It contains the following items for each
of 17 defined partitions:

®  partition name

®  operating system name

e flag byte (to show whether PREP or PART has been run on the
disk since the last time the partition was formatted)

® address of the starting sector
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Superblock Entries

These items occupy 30 bytes per entry. The 17 superblock entries are
structured as shown in Table B-5.

BYTES | SUPERBLOCK ENTRY

30 Entry for 1st partition (including 16-bytes partition name,
10-byte system name, 1-byte flag, and 3-byte
starting sector)

30 Entry for 2nd partition (including 16-bytes partition name,
10-byte system name, 1-byte flag, and 3-byte
starting sector)

30 Entry for 3rd partition (including 16-bytes partition name,
10-byte system name, 1-byte flag, and 3-byte
starting sector)

30 Entry for 16th partition (including 16-bytes partition name,
10-byte system name, 1-byte flag, and 3-byte
starting sector)

30 Entry for 17th partition (including 16-bytes partition name,
10-byte system name, 1-byte flag, and 3-byte
starting sector)

2 Reserved for future expansion

512  TOTAL FOR EACH SUPERBLOCK
Table B-5 Superblock Entries
NOTE: Refer to the text entitled “The Superblock” in the text on PART

for a detailed explanation of the components of each superblock entry
and other information concerning the superblock.
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Superblock Verification

During initialization of the reserved Winchester area (see the text entitled
“Initializing the Reserved Winchester Area”), PREP records superblock
entries twice on the Winchester disk. The primary copy of the superblock,
called Superblock A, is used unless some of its contents have been dam-
aged since it was recorded. The backup copy of the superblock, called
Superblock B, is used if Superblock A is damaged. Each copy is recorded
several sectors apart to decrease the chance that both could be damaged
simuitaneously.

A checking code called a “checksum” is calculated by PREP for each
superblock copy before PREP records these superblock copies on the
Winchester disk. The results of these checksums are recorded in the soft-
ware boot code (see “The Software Boot Code (SBC)”).

Then, when execution of either PART or PREP is repeated, verification
checksums are performed to verify that the superblocks have not changed
since the original checksums were performed.

If Superblock A cannot be read, or if the results of the second checksum
of Superblock A differ from the results of the original checksum, then
the utility tries to read Superblock B.

If Superblock B cannot be read, or if the results of the second checksum
of Superblock B differ from the results of the original checksum, then
all partitions will be inaccessible.

The Bad Sector Table

The “bad sector table” is an ordered list of the addresses of each sector
on the disk that contains unusable media. The information in the bad
sector table enables CP/M-86 to avoid bad sectors (unusable media) when
it accesses a partition during your everyday activities.

The bad sector table can include the addresses of as many as 169 bad
sectors. Each bad sector address is recorded in a three-byte entry. Entries
that do not contain the address of a bad sector are filled with three zeroes.
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Bad Sector Table Entries
The structure of the bad sector table is explained in Table B-6.

During media testing (see “Testing the Disk Media”), PREP maintains a
record of the location of all the bad sectors (sectors containing unusable
media) that it finds on the disk. Then, during initialization of the reserved
Winchester area (see “Initializing the Reserved Winchester Area”), PREP
creates a table of all bad sectors and records two copies of this table
on the disk.

BYTES | BAD SECTOR TABLE ENTRY

Address of 1st bad sector found by PREP
Address of 2nd bad sector found by PREP
Address of 3rd bad sector found by PREP
Address of 4th bad sector found by PREP

WwWwww

Address of 168th bad sector found by PREP
Address of 169th bad sector found by PREP
Last entry in table (always contains 000)
Reserved for future expansion

NWWww-

512 TOTAL FOR EACH BAD SECTOR TABLE

Table B-6 Bad Sector Table Entries
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Bad Sector Table Verification

The primary copy of the bad sector table, called Bad Sector Table A,
is used unless some of its contents have been damaged since it was
recorded. The backup copy of the bad sector table, called Bad Sector
Table B, is used if Bad Sector Table A is damaged. Each copy is recorded
several sectors apart, to decrease the chance that both could be damaged
simultaneously.

A checking code called a “checksum” is calculated by PREP for each
of the copies of the bad sector table before PREP records these bad
sector table copies on the Winchester disk. The results of these
checksums are recorded in the software boot code (see “The Software
Boot Code (SBC)”).

Then, when execution of PREP or PART is repeated on the same Win-
chester disk, verification checksums are performed to verify that the bad
sector tables have not changed since the original checksums were per-
formed.

If Bad Sector Table A cannot be read, or if the resuits of the second
checksum of Bad Sector Table A differ from the results of the original
checksum, then Bad Sector Table B is read.

If Bad Sector Table B cannot be read, or if the results of the second
checksum of Bad Sector Table B differ from the results of the original
checksum, then no bad sector table information will be available in the
Reserved Winchester Area. If the FORMAT utility is then used on a parti-
tion of this disk, it will assume that the disk has no bad sectors and format
without avoiding any bad sectors. If the VERIFY utility is used on this
disk, it will find no bad sector table to which it can append new bad sectors.
Therefore, it will search the disk for all bad sectors and create a new
bad sector table.
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PREP Hardware Adjustments

Before you can use the PREP utility, a hardware component within your
Z-100 computer must be moved from one location to another. This text
section explains the procedure you must perform in order to properly move
this component.

This component must be moved because its position during use of PREP
is different from its position during all other Winchester disk activities.

Jumper Description

This hardware component is called a “jumper”. A jumper is an insulated
metal clip or wire used to connect different locations on a circuit board.

In this case, the jumper used is a small conductive metal clip covered
with a box-like plastic case. This kind of jumper is known as a Berg jumper.

This jumper is designed to fit over two metal pins protruding from the
circuit board known as the Z-217 Winchester Disk Controller Board (or
controller card).

When you use PREP, the jumper must cover two of the pins on the Z-217
to allow PREP to initialize the Winchester disk. When you perform any
activity other than PREP, the jumper must be stored at a different location
on the Z-217.
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Jumper Movement Procedure

This procedure explains the sequence of steps you should perform to
adjust your hardware both before and after using PREP.

WARNING: The internal components of your computer can cause severe
electric shock if touched while the computer is running. Therefore, you
should turn off your computer and unplug it from its power source before
touching any hardware component within the computer’s cabinet.

1.

2.

Remove any disk that may be in the floppy disk drive.
Turn off your computer’'s power and unplug it from the power source.

Remove the cabinet top from your computer. (Refer to Appendix |
of the Z-100 Series User's Manual for detailed information on remov-
ing this top.)

Locate the Z-217 Winchester Disk Controller Board in the “Card
Cage”.

NOTE: Your computer also contains a disk controller board for floppy
disks (called the Z-207). The Z-217 Winchester Disk Controller Board
is the board that is connected to the Winchester disk drive (rather
than the floppy disk drive) by a flat, ribbon-like cable.

Gently slide the Z-217 controller board upward until the area shown
in Inset #1 of Figure B-2 is above the top of the card cage. Do
not remove the Z-217 board completely from the card cage. As you
slide the board upward, be certain that some of the board is still
anchored between the card cage’s vertical tracks.

NOTE: In order to slide the Z-217 controller board upward, you might
first have to temporarily unplug Z-217 cables or a cable that lies
above the Z-217 board.
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6. Locate the jumper covering the pins shown in Inset #1 of Figure
B-2. Remove this jumper by carefully sliding it away from the board.
Be careful not to bend the pins.

NOTE: The pins shown in Inset #1 are known as the Z-217 interrupt
pins. These pins need not be connected by the jumper while you
are using PREP.

7. Locate the two pins shown in Inset #2 of Figure B-2. Carefully slide
the jumper over these pins. Be careful not to bend the pins.

nannnd

'ﬂ L

CONTROLLER
BOARD

Figure B-2 Z-217 Controlier Board Adjustment
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NOTE: The pins shown in Inset #2 are known as the “format enable”
pins. When connected by the jumper, your Winchester disk can be
initialized by PREP.

Gently slide the Z-217 board downward until the bottom edge of the
board is securely engaged to the horizontal connector at the bottom
of the card cage.

NOTE: Be careful that the Z-217 remains between the same pair
of vertical card cage tracks as you slide it downward.

If you have unplugged any internal cables, plug them back into the
apropriate sockets on the controller boards. Make sure that all cables
are firmly connected.

Replace the top cover of your computer and make sure that it is
completely latched into position.

Plug the computer back into the power source and turn on the com-
puter.

Proceed to use the PREP utility as explained in the text entitled “Invoking
PREP”.

When you have finihsed using the PREP utility, perform the steps of this
procedure in reverse sequence to remove the jumper from the Z-217 for-
mat enable pins and replace it on the Z-217 interrupt pins.

CAUTION: You must remove the jumper from the format enable pins be-
fore performing any other activity. If this jumper remains on the format
enable pins, irregularities in the power supply can cause the Winchester
disk to be automatically initialized during normal use of the disk. This
initialization will destroy any data recorded on the disk.
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PREP Error Messages

Bad sector count exceeded for this drive.

Cause: The upper bound limit for bad sectors has been exceeded. This
could indicate a hardware malfunction.

Cure: Run PREP again. If this error message reappears after repeated
use of PREP, then contact Zenith Data Systems Technical Consultation
for assistance.

Error -- Can not read superblock A.

Cause: A bad sector error has occurred in the primary superblock
(Superblock A).

Cure: PREP will automatically use the backup copy of the superblock
(Superblock B) and resume the operation it was conducting when the
error message was displayed. However, this message indicates that only
one usable copy of the superblock remains on the disk. Although you
could use the disk in this condition, ali Winchester disk data will become
inaccessible if Superblock B is ever damaged. Therefore, we recommend
that you run PREP again if this error message appears.

Error -- Drive capacity > 32 megabytes!
Cause: PREP has calculated that the Winchester disk drive connected
to the Z-217 controller is larger than the maximum allowable size of 32
megabytes.

Cure: Run PREP, being careful to respond with the correct values to the
drive characteristic prompts.
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Error during formatting of the drive.

Cause: This could mean that you responded incorrectly to the five prompts
about the drive’s characteristics. This message could also indicate either
a hardware malfunction or improper positioning of the format enable
jumper on the Z-217 controller board.

Cure: Refer to the text entitled “PREP Hardware Adjustment”. If you have
not already done so, move the jumper to the “format enable” position
on the Z-217 controller board. Then invoke PREP again, and double check
your responses to the five drive characteristic prompts if they appear.
After using PREP, remove the jumper from the “format enable” position.

Invalid HEX value, Try again:

Cause: Value entered was not a valid hexadecimal number, or the value
entered was outside of the possible range.

Cure: Double check the appropriate hexadecimal value against the disk
manufacturer's documentation or Table B.2 in this supplement. Then at-
tempt to enter the correct value at the prompt again.

Track 0 contains bad sector(s).

Cause: A bad sector error has occurred in the reserved area of the Win-
chester disk. This could indicate a hardware malfunction.

Cure: Run PREP again. If this error message reappears after repeated
use of PREP, then contact Zenith Data Systems Technical Consultation
for assistance.

Unable to communicate with the Z217 controller

Cause: PREP can not locate the Z-217 controller. This could mean that
the Z-217 is not firmly plugged into the S-100 bus, that the drive cable
connectors are not securely fastened, or that the controller has a hardware
malfunction.

Cure: Check to see that the controller card and all cable connectors are
secure, and run PREP again.
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Unable to write default PART values

Cause: An error was encountered as PREP attempted to write the
superblocks. This error condition can be caused by media imperfections
at the sectors where PREP is trying to write a copy of the superblock.

Cure: Run PREP again. If this error message reappears after repeated
use of PREP, then contact Zenith Data Systems Technical Consultation
for assistance.

Z-217 controller error on Set Drive parameters command

Cause: One or more responses to the five drive characteristic prompts
were not valid for the particular drive connected. A malfunction of the
Z-217 controller is also possible. -

Cure: Recheck the drive characteristics and run PREP again. If this error
occurs after repeated attempts to run PREP, consult Zenith Technical
Consultation or your service representative.
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SHIP

The Utility that Moves Read/Write Heads
to a Safe Position

The SHIP utility moves the read/write heads of a Winchester disk to a
position where they can not contact and destroy stored data on a disk
platter in case of physical shock.

The SHIP utility is recorded on the Winchester Utility Disk, which is sup-
plied with your Winchester disk hardware documentation. Although the
Winchester Utility Disk runs under the Z-DOS Operating System, you can
boot up with it — just as you would with a bootable CP/M-86 disk.

Winchester Disk Safety

Winchester disks are sensitive precision instruments that can be easily
affected by physical shock or impact. The data stored on a Winchester
disk is also vulnerable. Because of this vulnerability, you should take spe-
cial precautions by running SHIP before shipping your Winchester disk,
or even before moving the disk across the room.

The SHIP command enables you to protect your Winchester disk, and
the data on the disk. SHIP affords this protection by moving the disk’s
read/write heads towards the hub of the Winchester disk platters. When
in this position, the heads and platters will not be damaged by platter
vibration that can be caused by physical shock.

Although platters can be caused to vibrate at their outside edges, the
platter area near the hub is rigid enough to inhibit vibration. Therefore,
the heads and platters are safer when the heads are near the hub.

Run SHIP whenever you intend to physically move the unit containing
your Winchester disk.
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To use SHIP, invoke the utility at the system prompt and enter a cylinder
address value at the prompt, as explained below.

NOTE: The Z-217 controller card causes the read/write heads to move
to cylinder zero the first time you access the Winchester disk after power

up. Therefore, the head positioning caused by SHIP will remain in effect
only until you turn the disk on again and access it.

Invoking SHIP

To invoke SHIP by this method, type the following command:
A: SHIP RETURN
When invoked, SHIP displays a message in the following form:

SHIP version 1.00
Copyright (C) 1983, Zenith Data Systems

The SHIP utility helps you to:
* Position the read/write heads of the Winchester disk
At a safe location for subsequent transportation

of the Winchester disk unit.

SHIP will prompt you to specify a cylinder address to
identify where the read/write heads should be moved.

Enter shipping cylinder address in hex:
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Entering the Shipping Cylinder

At the “Enter shipping cylinder address in hex:” prompt you should enter
a hexadecimal value for the address of the cylinder at which the read/write
heads should be positioned when the Winchester disk is physically moved.
Refer to Table C-7 or to your Winchester disk hardware documentation
if you are uncertain of this number. Then press RETURN.

NOTE: If you do not wish to move the heads at this time, then enter
CTRL-C at the prompt.

After you have responded to the SHIP prompt, SHIP will move the read/
write heads to the specified cylinder. Then Z-DOS will display the system
prompt:

A

NOTE: After using the SHIP utility, you will have to reset and reboot the
system with a bootable floppy disk.
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Table C-7 shows the values you should enter in response to the SHIP
prompt if you own any of the list Winchester disks.

Cylinder
Position
Drive Model for Shipping
Seagate
ST-406 131
ST-412 131
ST-419 131
ST-506 9A
ST-706 131
Miniscribe
Mod 112012 14F
Mod 111 3012 28D
Mod IV 4020 209
IMI
5006H 148
5012H 148
5018H 148
Tandon
TM 602S 9A
TM 603S 9A

Table 4-7 Responses to SHIP Prompts

NOTE: If Table C-7 and your Winchester disk hardware documentation
do not explain how the read/write heads should be positioned, then re-
spond to the SHIP prompt by entering the hexadecimal value for the last
cylinder on your disk. For instance if your disk has 132 cylinders, enter
132 and RETURN at this prompt.
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SHIP Error Messages

Invalid HEX value, Try again:

Cause: Value entered was not a valid hexadecimal number, or the value
entered was outside of the possible range.

Cure: Double check the appropriate hexadecimal value against the disk
manufacturer's documentation or Table C-7. Then enter the correct value
at the question again, and press RETURN.

Unable to communicate with the Z-217 controller

Cause: SHIP can not locate the Z-217 controller. This could mean that
the Z-217 is not firmly plugged into the S-100 bus, that the drive cable
connectors are not securely fastened, or that the controller has a hardware
malfunction.

Cure: Check to see that the controller card and all cable connectors are
secure, and run SHIP again.

Z-217 controller error on Set Drive Parameters command

Cause: Your response to the Enter shipping cylinder address in hex prompt
was not valid for the particular drive connected. A malfunction of the Z-217
controller is also possible.

Cure: Recheck the drive parameters and run SHIP again. If this error
occurs after repeated attempts to run SHIP, consult Zenith Technical Con-
sultation or your service representative.
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VERIFY

The Utility that Isolates Recent Bad Sectors
on Your Winchester Disk

The VERIFY utility examines your Winchester disk for any bad sectors
(media imperfections) that have occurred since the disk was shipped or
since the PREP utility was last used. Then VERIFY adds the addresses
of these bad sectors to a list of bad sectors that was recorded on the
Winchester disk when PREP was run. This list is called the bad sector
table.

The VERIFY utility is shipped on the Winchester Utility Disk.

The PREP utility has already been run on all Winchester disks supplied
by Zenith Data Systems or Heath. (Refer to the text entitled “The Bad
Sector Table” under “PREP” for information on the bad sector table.)

NOTE: After using the VERIFY utility, you must reset and reboot the sys-
tem. Use bootable media other than the Winchester Utility Disk to reboot
after using VERIFY.

Bad Sectors

Bad sectors are media imperfections that can cause hard errors during
Winchester disk access operations. Hard errors are conditions in which
an operation failed after a number of repeated attempts. Recovery from
a hard error usually brings an abrupt end to the operation being attempted.

However, the VERIFY utility enables you to prevent hard errors from occur-
ring in the future if these errors were caused by bad sectors. If VERIFY
finds a reasonable number of new bad sectors (between 1 and 169), it
adds them to the bad sector table that was originally created by the PREP
utility.
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The PREP utility (which is used before shipping on Winchester disks sup-
plied by Zenith Data Systems or Heath) initializes the Winchester disk.
PREP also helps you to make bad sectors inaccessible by creating a
table of all the bad sectors, and storing this table on the Winchester disk.

Then, the next time you format a partition, FORMAT will take into consider-
ation the newly acknowledged bad sectors. FORMAT will set up sector
boundaries that will prevent usage of the bad sectors during all operations
that occur after the formatting operation.

However, you might also obtain hard errors during Winchester disk access
due to the following other problems:

® Excessive physical shock

e Entry of foreign material (such as smoke) into the Winchester disk
chamber

e Malfunction of the Z-217 controller card
e Temporary loss of power to the disk

if one of these problems causes a hard error, then the disk might not
have any new bad sectors for VERIFY to find. In such a case, you should
back up the files from your Winchester disk. Then you should use the
PREP utility. If you still encounter hard errors after using PREP, contact
Zenith Data Systems Technical Consultation for assistance.
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VERIFY Entries

VERIFY does not destroy any of the data on the Winchester disk. However,
if you use VERIFY to isolate bad sectors, then we recommend that after
VERIFY, you use BACKUP to copy all files from the partition on which
the bad sectors occurred. Then you should use FORMAT on the partition
on which the bad sectors occurred. Finally you should use RESTORE
to replace the backed up files on this partition.
Invoking Verify
To invoke VERIFY, type the following command at the system prompt:

A: VERIFY RETURN
VERIFY will display the following message and prompt:

VERIFY version 1.00
Copyright (C) 1982, Zenith Data Systems

The VERIFY utility helps you to:
* Locate sectors that have failed since you last ran PREP

Do you wish to proceed with VERIFY (Y/N)?

Confirming Intentions to use Verify

At the “Do you wish to proceed with VERIFY (Y/N)?” prompt, you can
press Y to continue with the utility, or press any other key to exit to the
system.

If you press Y to continue, VERIFY displays the following prompt:

Enter bad sector address, or zero to end:
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Entering Bad Sector Addresses

When error conditions are encountered during Winchester disk access
operations, CP/M-86 displays a hard error message that is slightly different
from a floppy disk hard error message.

This Winchester disk error message appears in the following form:
HARD {operation} ERROR ON DRIVE {d:} STATUS {nn} SECTOR {ssss}

Where {operation} identifies the operation that was being performed when
the error occurred. This operation could be worded as:
READ
or
WRITE
where {d:} is the name of the drive to which the partition was assigned
when an error was encountered on the partition;
where {nn} is a code for the status of the error. These status codes are
explained in the Z-217 Technical Manual; and
where {ssss} is the logical hexadecimal address of the sector on which
the hard error occurred. (Logical sector addresses begin with the
first sector on the entire Winchester disk, which is sector 0000.)

An error message in this form does not always indicate that your Winches-
ter disk has bad sectors. When you receive such an error message, record
the status code, and refer to the Z-217 Technical Manual to determine
the meaining of this code. If the error message includes a status code
with the number 80 or 81 or a number from 00 through 05 or from 20
through 40, then the error message probably does not indicate a bad
sector or a reason for using the VERIFY utility.

However, if the error message includes a status code with a number from
10 through 17, then it is likely that your Winchester disk has developed
a bad sector. Therefore, you should record the sector address that is
also displayed in the error message, and use this sector address to re-
spond to the “Enter bad sector address, or zero to end:” prompt.

We recommend that you also record the partition name and system name
of the partition on which the error(s) occurred.



At the “Enter bad sector address, or zero to end:” prompt, enter the ad-
dress of the logical sector at which the error(s) occurred, or type the digit
zero (0) to begin media verification.

If you enter the address of a logical sector, then VERIFY will continue
to display the

Enter bad sector address, or zero to end:

until you enter a zero.

VERIFY Operation

When VERIFY begins to search for bad sectors (after you have typed
a zero at the bad sector address prompt) VERIFY displays the message:

Beginning verification. ..

Verification Completion

When VERIFY is finished verifying the disk, it will display the following
message:

Beginning verification...Completed

Verification Report

If VERIFY found no bad sectors during the operation, it will also display
the following message:

No bad sectors located.

If VERIFY found a reasonable number (1-169) of bad sectors during its
search, it will display the following message:

Bad sectors located. Tables modified
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NOTE: The words Tables modified will not appear in this message if VER-
IFY is unsuccessful in recording the new bad sector information at the
end of the bad sector table.

If VERIFY finds more than 169 bad sectors on the Winchester disk, it
will display the following message:

Bad sector count exceeded for this drive.

VERIFY Followup Activities

After you use the VERIFY utility, the data stored on your Winchester disk
will still be intact (except the data that was recorded over bad sectors).
However, the addition to the bad sector table that VERIFY provides will
not be put to use until you use the FORMAT utility on the newly verified
media.

The bad sectors that VERIFY found will not become inaccessible until
FORMAT is used on the partition that contained the bad sectors.
FORMAT will redefine the sector boundaries of the partition so that the
bad sectors cannot be accessed.

Reset Reset the computer after using VERIFY, (No partition
will be accessible until you do.)

Boot up If you have not already done so, boot up to a floppy
disk or partition (other than the partition just verified) that
contains the CP/M-86 Operating System.

ASSIGN If necessary, assign the partition on which the error oc-
curred to a drive.
BACKUP Use the BACKUP utility to copy all of the files from the

partition to floppy disks.
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FORMAT

LDCOPY

RESTORE

ERIFY

When all of the Winchester disk files have been safely
backed up to floppy disk media, use the FORMAT utility.
Specify the drive that has been assigned the partition
on which the bad sector(s) occurred.

Use the LDCOPY utility to copy a CP/M system to the
newly formatted partition If you booted up with a floppy
disk, use LDCOPY with file BOOT217. If you booted up
with another partition, you can use LDCOPY without
BOOT217.

After formatting this partition, use the RESTORE utility
to copy the backed up files back to the Winchester disk
partition.

You should take the earliest possible opportunity after verifying to perform
these activities to insure the safety of your stored software and data.
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VERIFY Error Messages

Bad sector count exceeded for this drive.

Cause: The upper bound limit of 169 bad sectors has been exceeded.
This could indicate a hardware malfunction.

Cure: Run VERIFY again. If this error message appears after repeating
VERIFY, then run PREP. If this error message appears after running
PREP, then contact Zenith Data Systems Technical Consultation for as-
sistance.

Error -- Can not read superblock A.

Cause: A bad sector error has occurred in the primary superblock
(Superblock A).

Cure: This condition is self correcting. The backup or secondary
superblock (Superblock B) will now be used. However, we advise that
you now back up all of your files and then run PREP and PART again.
if superblock B ever becomes unreadable, all data on the Winchester
disk will become inaccessible.

Error -- Drive capacity > 32 megabytes!

Cause: VERIFY has calculated that the Winchester drive connected to
the Z-217 controller card is larger than the maximum ailowable size of
32 megabytes.

Cure: Run VERIFY being careful to respond with the correct values to
the drive parameter questions.

Error -- Unable to read boot code from partition

Cause: The boot code on the spedified partition is either not present,
or it has developed a bad sector.

Cure: Boot from another drive. Then run VERIFY, reset, reboot, and run
ASSIGN, BACKUP, FORMAT and RESTORE on the partition where the
error occurred. |f that partition is totally unavailable, you may need to
run the PREP utility. '
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Fatal Error -- Can not read superblock B.

Cause: A bad sector error has occurred in the backup copy of the
superblock.

Cure: Run VERIFY again.
Invalid HEX value, Try again:

Cause: Value entered was not a valid hexadecimal number, or the value
entered was outside of the possible range.

Cure: Double check the appropriate hex value, and re-enter.
Track 0 contains bad sector(s).

Cause: A bad sector error has occurred in the reserved area of the hard
disk. This could indicate a hardware malfunction.

Cure: Run VERIFY again. If this error message appears after repeating
VERIFY, then run PREP. If this error message appears after running
PREP, then contact Zenith Data Systems Technical Consultation for as-
sistance.

Unable to communicate with the Z217 controller

Cause: VERIFY can not locate the Z-217 controller. This could mean that
the Z-217 is not firmly plugged into the S-100 bus, all of the drive cable
connectors are not securely fastened, or that the controller has a hardware
malfunction.

Cure: Check to see that the controller card and all cable connectors are
secure, and run VERIFY again. If this error message appears after repeat-
ing VERIFY, then run PREP. If this error message appears after running
PREP, then contact Zenith Data Systems Technical Consultation for as-
sistance.
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VERIFY

Unable to re-write tables, disk unusable!

Cause: VERIFY is unable to record data in the reserved Winchester area
of your Winchester disk.

Cure: Run PREP. If this error message appears after running PREP, then
contact Zenith Data Systems Technical Consultation for assistance:

Z-217 controller error on Set Drive Parameters command

Cause: One or more of the drive characteristics specified in the reserved
Winchester area is not valid for your Winchester disk drive.

Cure: Run PREP, making certain that you enter the proper drive character-
istics for your Winchester disk drive. If this error message appears after
running PREP, then contact Zenith Data Systems Technical Consultation
for assistance.
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Software preparation procedures
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Foreword

CP/M-86® is an operating system designed by Digital Research for the 8086 and
8088 sixteen bit microprocessor. CP/M-86 is distributed with its accompanying utility
programs on two eight-inch single sided, single density floppy disks.

CP/M-86 file structure is compatible with the file structure of Digital Research’s
CP/M® operating system for computers based on the 8080 or Z80® microprocessor
chips. This means that if the disk formats are the same, as in standard single density
format, CP/M-86 can read the same data files as CP/M. The system calls are as close
to CP/M as possible to provide a familiar assembly language programming envi-
ronment. This allows application programs to be easily converted to execute under
CP/M-86.

The minimum hardware requirement for CP/M-86 consists of a computer system
based on an 8086 or 8088 microprocessor, 32K (kilobytes) of random access memory,
a keyboard and a screen device, and generally, two eight-inch floppy -disk drives with
diskettes. The CP/M-86 operating system itself, excluding the utility prograris supplied
with it, uses approximately 12 kilobytes of memory. To run DDT-86®, you must have
48K of memory, and to run ASM-86™ and many of the application programs that run
under CP/M-86, you must have 64K of memory.

If you expand your system beyond these minimums, you will appreciate that
CP/M-86 supports many other features you can add to your computer. For example,
CP/M-86 can support up to one megabyte of Random Access Memory (RAM), the
maximum allowed by your 8086 or 8088 microprocessor. CP/M-86 can support up
to sixteen logical disk drives of up to eight megabytes of storage each, allowing up to
128 megabytes of on-line storage.

This manual introduces you to CP/M-86 and tells you how to use it. The manual
assumes your CP/M-86 system is up and running. (The interface between the hardware
and the software must be configured in the Basic Input Output System (BIOS) according
to the instructions in the CP/M-86 System Guide.) The manual also assumes you are
familiar with the parts of your computer, how to set it up and turn it on, and how to
handle, insert and store disks. However, it does not assume you have had a great deal
of experience with computers.

Section 1 tells how to start CP/M-86, enter a command and make a back-up disk.
Section 2 discusses disks and files. Section 3 develops the CP/M-86 command concepts

il



you need to understand the command summary in Section 4. The command summary
describes all of the user programs supplied with CP/M-86.

Section 5 tells you how to use ED, the CP/M-86 file editor. With ED you can create
and edit program, text and data files.

Appendix A supplies an ASCII to Hexadecimal conversion table. Appendix B lists
the filetypes associated with CP/M-86. Appendix C lists the CP/M-86 Control Char-
acters. Appendix D lists the messages CP/M-86 displays when it encounters special
conditions. If the condition requires correction, Appendix D can also tell you what
actions you should take before you proceed. Appendix E provides a simple glossary
of commonly used computer terms for the convenience of the user.

The more complex programs are described in the CP/M-86 Programmer’s and System
Guides. ASM-86 is the CP/M-86 assembler for your computer. You won’t need
ASM-86 until you decide to write assembly language programs and become more
familiar with your computer’s 8086 or 8088 microprocessor instruction set. When you
do, you’ll find that ASM-86 simplifies writing 8086 or 8088 microprocessor programs.
DDT-86 is the CP/M-86 debugging program. You can use DDT-86 to find errors in
programs written in high-level languages as well as in ASM-86.

v
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Section 1
Introduction to CP/M-86

This section discusses the fundamentals of your computer and CP/M-86. It describes
CP/M-86 start-up procedures and initial messages. Then it shows you how to enter a
CP/M-86 command and make a back-up copy of your CP/M-86 distribution disk.

CP/M-86 manages information stored magnetically on disks by grouping this infor-
mation into files of programs or data. CP/M-86 can copy files from a disk to your
computer’s memory, or to a peripheral device such as a printer. CP/M-86 performs
these and other tasks by executing various programs according to commands you enter
at your keyboard.

Once in memory, a program runs through a set of steps that instruct your computer
to perform a certain task. You can use CP/M-86 to create your own CP/M-86 programs,
or you can choose from the wide variety of CP/M-86 application programs that enter-
tain, educate, and solve commercial and scientific problems.

1.1 How to Get CP/M-86 Started

Starting or loading CP/M-86 means reading a copy of CP/M-86 from your
CP/M-86 distribution system disk into your computer’s memory.

After you have turned on the power, insert your CP/M-86 system disk into drive A,
generally a built-in drive on the right side of the computer unit. Close the drive door.
Press the RESET or RESTART button. This automatically loads CP/M-86 into memory.

If power is on and you want to restart CP/M-86, first make sure your CP/M-86
system disk is in drive A and then press the RESET or RESTART button. This is called
System Reset, or booting the system.

At System Reset, CP/M-86 is loaded into memory. The first thing CP/M-86 does
after it is loaded into memory is display the following message on your screen:

CP/M-886 Version V.,V
Copyright {(c) 1981 Digital Research Inc,
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The version number, represented above by V.V, tells you the major and minor revision
level of the CP/M-86 version that you own. This display is followed by the two character
message:

A>

The A> symbol is the CP/M-86 system prompt. The system prompt tells you that
CP/M-86 is ready to read a command from your keyboard. It also tells you that drive
A is your default drive. This means that until you tell CP/M-86 to do otherwise, it
looks for program and data files on the disk in drive A.

1.2 The Command Line

CP/M-86 performs certain tasks according to specific commands that you type at
your keyboard. A CP/M-86 command line is composed of a command keyword, an
optional command tail, and a carriage return keystroke. The carriage return key might
be marked RETURN or CR on your particular terminal. The command keyword
identifies a command (program) to be executed by the microprocessor. The command
tail can contain extra information for the command such as a filename, option or
parameter. To end the command line, you must press the RETURN key.

As you type characters at the keyboard, they appear on your screen and the cursor
(position indicator) moves to the right. If you make a typing mistake, press the Back-
space key if your terminal has one, or the CTRL-H characters if it does not, to move
the cursor to the left and correct the error.

You can type the keyword and command tail in any combination of upper-case and
lower-case letters. CP/M-86 treats all letters in the command line as upper-case.

Generally, you type a command line directly after the system prompt. However,
CP/M-86 does allow spaces between the prompt and the command keyword.

A command keyword identifies one of two different types of commands: Built-in
commands and Transient Utility commands. Built-in commands reside in memory as
a part of CP/M-86 and can be executed immediately. Transient Utility commands are
stored on disk as program files. They must be loaded into memory to perform their
task. You can recognize Transient Utility program files in a disk’s directory because
their filenames end with CMD.
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For Transient Utilities, CP/M-86 checks only the command keyword. If you include
a command tail, CP/M-86 passes it to the utility without checking it because many
utilities require unique command tails.

Let’s use one Built-in command to demonstrate how CP/M-86 reads command lines.
The DIR command tells CP/M-86 to display the names of disk files on your screen.
Type the DIR keyword after the system prompt, omit the command tail, and press
RETURN.

A>DIR

CP/M-86 responds to this command by writing the names of all the files that are stored
on the disk in drive A. For example, if you have your CP/M-86 system disk in drive
A, these filenames, among others, appear on your screen:

COPYDISK CMD
PIP CMD
STAT CMD

CP/M-86 recognizes only correctly spelled command keywords. If you make a typing
error and press RETURN before correcting your mistake, CP/M-86 echoes the com-
mand line with a question mark at the end. For example, if you accidently mistype the

DIR command, CP/M-86 responds:

A:DJR
DJR™

to tell you that it can not find the command keyword.

DIR accepts a filename as a command tail. You can use DIR with a filename to see

if a specific file is on the disk. For example, to check that the Transient Utility program
COPYDISK.CMD is on your system disk, type:

A>DIR COPYDISK,.CMD

CP/M-86 performs this task by writing either the name of the file you specified or the
message NO FILE.
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Be sure to type at least one space after DIR to separate the command keyword from
the command tail. If you don’t, CP/M-86 responds as shown below.

A>DIRCOPYDISK.CMD
DIRCOPYDISK.CMD?

1.3 CP/M-86 Line Editing Control Characters

You can correct typing mistakes with the Backspace key. However, CP/M-86 sup-
ports the following control character commands to help you edit more efficiently. You
can use these control characters to edit command lines or input lines to most programs.
To type a control character, hold down the CONTROL key (sometimes labeled CTRL)
and press the required letter key. Release both keys.

Table 1-1. Control Character Commands

Command Meaning o

CTRL-E moves the cursor to the beginning of the following line without
erasing your previous input.

CTRL-H moves the cursor left one character position and deletes the
character - the same as the Backspace key.

CTRL-I moves the cursor to the next tab stop, where tab stops are
automatically placed at each eighth column - same as the TAB
key.

CTRL-] moves the cursor to the left of the current line and sends the
command line to CP/M-86 - same effect as a RETURN key-
stroke.

CTRL-M moves the cursor to the left of the current line and sends the
command line to CP/M-86 - same as a RETURN keystroke.

CTRL-R types a # at the current cursor location, moves the cursor to
the next line and retypes any partial command you have typed
so far. '
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Table 1-1. (continued)

Command Meaning

CTRL-U discards all the characters in the command line that you’ve
typed so far, types a # at the current cursor position and
moves the cursor to the next command line.

CTRL-X discards all the characters in the command line that you’ve
typed so far and moves the cursor back to the beginning of
the current line.

You probably noticed that some control characters have the same meaning. For exam-
ple, the CTRL-]J and CTRL-M keystrokes have the same effect as pressing the RETURN
key: all three send the command line to CP/M-86 for processing. Also, CTRL-H has
the same effect as pressing the backspace key.

1.4 Why You Should Back Up Your Files

Humans have faults, and so do computers. Human or computer errors sometimes
destroy valuable programs or data files. By mistyping a command, for example, you
could accidently erase a program that you just created. A similar disaster could result
from an electronic component failure.

Data processing professionals avoid losing programs and data by making copies of
valuable files. Always make a working copy of any new program you purchase and
save the original. If the program is accidentally erased from the working copy, you
can easily restore it from the originai.

Professionals also make frequent copies of new programs or data files during the
time they are being developed. The frequency of making copies varies with each pro-
grammer, but as a general rule, make a copy at the point where it takes ten to twenty
times longer to reenter the information than it takes to make the copy.

You can make back-ups in two ways. You can back up files one at a time, or you
can can make a complete copy of the entire disk. The choice is usually made based on
the number of files on the disk that need to be backed up. It might take less than a
minute to make a copy of one file, but it only takes two or three minutes to copy an
entire disk.
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So far, we haven’t discussed any commands that change information recorded on
your CP/M-86 system disk. Before we do, let’s make a few working copies of the
original disk.

1.5 How to Make a Copy of Your CP/M-86 Disk

To back up your CP/M-86 disk, you will use one or more eight-inch floppy disks
for the back-ups, the COPYDISK Transient Utility program, and of course your
CP/M-86 disk.

The back-up disks can be factory-fresh or used. Some eight-inch disks come with a
notch cut out of the lower right hand side. This notch prevents data from being written
to the disk. It is called a write-protect notch. To copy data to these disks, you have to
write-enable them by placing a small foil tab over the write-protect notch. These tabs
are supplied with the disks.

You might want to format new or reformat used disks with the disk formatting
program that should accompany your particular computer. If the disks are used, make
sure they do not contain any information you might need again! COPYDISK copies
everything from a source disk to a destination disk - including blank space - and writes
over any information that might already be stored on the destination disk.

To make a copy of your CP/M-86 disk, use the COPYDISK utility. First make sure
that your system disk is in drive A and a formatted disk is inserted in drive B. Then
enter the following command to the system prompt, terminated by a carriage return
keystroke.

A>COPYDISK
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CP/M-86 loads COPYDISK into memory and runs it. COPYDISK displays the follow-

ing messages on your screen:

CP/M-86 Full Disk COPY Utility
VUersion 2.0

Enter Source Disk Drive (A-P) 7A
Destination DiskK Drive (A-P) 7B

Copvindg Disk A: to Disk B:
Is this what vou want to do (Y/N) 7Y

Copy started
Reading Track O...
Copy compPleted.

Copy another disk (¥/N) 7N
Copy Prodram exiting

A
Now you have an exact copy of the original CP/M-86 disk in drive B. Remove the
original from drive A and store it in a safe place. If your original remains safe and
unchanged, you can easily restore your CP/M-86 program files if something happens
to your working copy.

Remove the copy from drive B and insert it in drive A. Use it as your CP/M-86

system disk to make more back-ups, to try the examples shown in the rest of this
manual and to start CP/M-86 the next time you power up your computer.

End of Section 1
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Section 2
Files, Disks, Drives and Devices

CP/M-86’s most important task is to access and maintain files on your disks. It can
create, read, write, copy and erase program and data files. This section tells you what
a file is, how to create, name and access a file, and how files are stored on your disks.
It also tells how to indicate to CP/M-86 that you’ve changed disks or that you want
to change your default drive.

2.1 What is a File

A CP/M-86 file is a collection of related information stored on a disk. Every file
must have a unique name because that name is used to access that file. A directory is
also stored on each disk. The directory contains a list of the filenames stored on that
disk and the locations of each file on the disk.

In general, there are two kinds of files: program files and data files. A program file
is an executable file, a series of instructions the computer can follow step by step. A
data file is usually a collection of information; a list of names and addresses, the
inventory of a store, the accounting records of 2 business, the text of a document, or
similar related information. For example, your computer cannot execute names and
addresses, but it can execute a program that prints names and addresses on mailing

labels.

A data file can also contain the source code for a program. Generally, a program
source file must be processed by an assembler or compiler before it becomes an exe-
cutable program file. In most cases, an executing program processes a data file. However,
there are times when an executing program processes an executable program file. For
example, the executable copy program PIP can copy one or more command program
files.

2.2 How Are Files Created

There are many ways to create a file. You can create a file by copying an existing
file to a new location, perhaps renaming it in the process. Under CP/M-86, you can
use the Transient Utility PIP to copy and rename files. The second way to create a file
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is to use a text editor. The CP/M-86 text editor ED can create a file and assign it the
name you specify. Finally, some programs such as ASM-86 create output files as they
process input files.

2.3 Naming Files - What’s in a Name?

CP/M-86 identifies every file by its unique file specification. A file specification
(filespec) can have three parts:

d: drive specifier one character optional
filename filename 1-8 characters
typ filetype 0-3 characters optional

We recommend that you create file specifications from letters and numbers. Because
the CP/M-86 command processor recognizes the following special characters as delim-
iters (separators), they must not be included within a filename or filetype.

<>.,;:=2*[]
A file specification can be simply a one to eight character filename, such as:
MYFILE

When you make up a filename, try to let the name tell you something about what the
file contains. For example, if you have a list of customer names for your business, you
could name the file

CUSTOMER

so that the name is eight or fewer characters and also gives you some idea of what’s
in the file.

As you begin to use your computer with CP/M-86, you’ll find that files fall naturally
into families. To keep file families separated, CP/M-86 allows you to add an optional
one to three character family name, called a filetype, to the filename. When you add
a filetype to the filename, separate the filetype from the filename with a period. Try
to use three letters that tell something about the file’s family. For example, you could
add the following filetype to the file that contains a list of customer names:

CUSTOMER.NAM

When CP/M-86 displays file specifications in response to a DIR command, it fills in
short filenames and filetypes with blanks so that you can compare filetypes quickly.
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The executable program files that CP/M-86 loads into memory from a disk have
different filenames, but are in the family of 8086 or 8088 programs that run with
CP/M-86. The filetype CMD identifies this family of executable programs.

CP/M-86 has already established several file families. Here’s a table of some of their
filetypes with a short description of each family.

Table 2-1. CP/M-86 Filetypes

Filetype Meaning

CMD 8086 or 8088 Machine Language Program

BAS CBASIC Source Program

$5% Temporary File

A86 ASM-86 Source File

H86 Assembled ASM-86 Program in hexadecimal format
SUB List of commands to be executed by SUBMIT

2.4 Accessing Files - Do You Have the Correct Drive?

When you type a file specification in a command tail, the Built-in or Transient Utility
looks for the file on the disk in the drive named by the system prompt. For example,
if you type the command

A>dir copydisK.cmd

CP/M-86 looks in the directory of the disk in drive A for COPYDISK.CMD. But if
you have another drive, B for example, you need a way to tell CP/M-86 to access the
disk in drive B instead. For this reason, CP/M-86 lets you to preceed a filename with
a drive specifier which is the drive letter followed by a colon. For example, in response
to the command

A>dir b:myfile.lib

CP/M-86 looks for the file MYFILE.LIB in the directory of the disk in drive B.
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You can also precede an executable program filename with a drive specifier, even if
you are using the program filename as a command keyword. For example, if you type
the following command

Arb:pPipP

CP/M-86 looks in the directory of the disk in the B drive for the file PIP.CMD. If
CP/M-86 finds PIP on drive B, it loads PIP into memory and executes it.

Unlike the filename and filetype that are stored in the disk directory, the drive specifier
for a file changes as you move the disk from one drive to another. Therefore a file has
a different file specification when you change its disk from one drive to another.

2.5 Accessing More Than One File

Certain CP/M-86 Built-in and Transient Utilities can select and process several files
when special wildcard characters are included in the filename or filetype. A file spec-
ification containing wildcards can refer to more than one file because it gives
CP/M-86 a pattern to match: CP/M-86 searches the disk directory and selects any file
whose filename or filetype matches the pattern.

The two wildcard characters are ?, which matches any single letter in the same
position, and *, which matches any character at that position, and any other characters
remaining in the filename or filetype. The rules for using wildcards are listed below.

B A ? matches any character in a name, including a space character.

® A * must be the last, or only, character in the filename or filetype. CP/M-86
internally replaces a * with ? characters to the end of the filename or filetype.

B When the filename to match is shorter than eight characters, CP/M-86 treats
the name as if it ends with spaces.

B When the filetype to match is shorter than three characters, CP/M-86 treats the
filetype as if it ends with spaces.

Suppose, for example, you have a disk with the following six files:

A.CMD, AA.CMD, AAA.CMD, B.CMD, A.A86, and B.A86
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Several cases are listed below where a name with wildcards matches all, or a portion
of, these files:

o is treated as 22222292.2??

P2222222.02?2 matches all six names

*.CMD is treated as ?222?2222.CMD

22222222.CMD matches the first four names

?.CMD matches A.CMD and B.CMD

2 is treated as ?.???

2,222 matches A.CMD, B.CMD, A.A86, and B.A86
A?.CMD matches A.CMD and AA.CMD

A*.CMD is treated as A???2?222.CMD

A?2222222.CMD matches A.CMD, AA.CMD, and AAA.CMD

Remember that CP/M-86 uses wildcard patterns only while searching a disk direc-
tory, and therefore wildcards are valid only in filenames and filetypes. You cannot use
a wildcard in a drive specifier.

2.6 How Can I Organize and Protect My Files?

Under CP/M-86 you can organize your files into groups, protect your files from
accidental change, and specify how your files are displayed in response to a DIR
command. CP/M-86 supports these features by assigning user numbers and attributes
to files and recording them in the disk’s directory.

You can use user numbers to separate your files into 16 file groups. All files are
identified by a user number which ranges from 0 to 15. CP/M-86 assigns a user number
to a file when the file is created. Unless you use the command program PIP to copy
the file to another user number, the file is assigned the current user number. You can
use the Built-in command USER to display and change the current user number.

ALL INFORMATION PRESENTED HERE IS PROPRIETARY TO DIGITAL RESEARCH 13



2.6 File Organization and Protection CP/M-86 User’s Guide

Most commands can access only those files that have the current user number. For
example, if the current user number is 7, a DIR command displays only the files that
were created under user number 7. The exception to this is the PIP command. With
the {Gn] option, PIP can copy a file with one user number and give the copy another
user number.

File attributes control how a file can be accessed. There are two kinds of file accessing
attributes. The DIR/SYS attribute can be set to either DIR (Directory) or SYS (System).
When you create a file, it is automatically marked with the DIR attribute. The DIR
command only displays files that are in the current user area, whether that is user
number 0, 1, 2, 3 or 15.

You can use the STAT Transient Utility command to assign the SYS or DIR attrib-
ute to a file. The DIR command does not display files that are marked with the SYS
attribute. You must use the DIRS command to display SYS files. Remember that DIRS
only displays the system files that are in the current user number. The STAT command
also displays files marked with the SYS attribute. Again, STAT displays files from the
current user number only.

It is very useful to assign the SYS attribute to files that are in user number 0. They
should be command files, files with a filetype of CMD. If you give a command file in
user number O the SYS attribute, you can read and execute that file from any user
number on the same drive. This feature gives you a convenient way to make your
commonly used programs available under any user number, without having to maintain
a copy of each command program in every user number.

The RW/RO file accessing attribute can be set to either RW (Read-Write) or RO
(Read-Only). A file with the RW attribute can be read or written to at any time unless
the disk is write-protected, or the drive containing the disk is set to Read-Only. If a
file is marked RO, any attempt to write data to that file produces a Read-Only error
message. Therefore you can use the RO attribute to protect important files.

You can use the STAT Transient Utility program to assign the Read-Write or

Read-Only attribute to a file or group of files. STAT can also assign the Read-Only
attribute to a drive. CTRL-C resets all logged-in drives to Read-Write.
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2.7 How Are Files Stored on a Disk?

CP/M-86 records the filename, filetype, user number and attributes of each file in a
special area of the disk called the directory. In the directory, CP/M-86 also records
which disk sectors belong to which file. The directory is large enough to store this data
for up to sixty-four files.

CP/M-86 allocates directory and storage space for a file as records are added to the
file. When you erase a file, CP/M-86 reclaims storage in two ways: it makes the file’s
directory space available to catalog a different file, and frees the file’s storage space
for later use. It’s this dynamic allocation feature that makes CP/M-86 powerful. You
don’t have to tell CP/M-86 how big your file will become because CP/M-86 auto-
matically allocates more storage for a file as it is needed, and releases the storage for
reallocation when the file is erased.

2.8 Changing Disks

CP/M-86 cannot, of course, do anything to a file unless the disk that holds the file
is inserted into a drive and the drive is in ready status. When a disk is in a drive, it is
on-line and CP/M-86 can access its directory.

At some time, you’ll have to take a disk out of a drive and insert another that
contains different files. You can replace an on-line disk whenever you see the system
prompt at your console. However, if you are going to write on the disk, you must tell
CP/M-86 that you have changed a disk by typing CTRL-C directly after the system
prompt. In response, CP/M-86 resets the drive for the new disk.

If you forget to type CTRL-C after you change a disk, CP/M-86 automatically
protects the new disk. You can run a text editor or copy program and try to write to
the new disk, but when you do, CP/M-86 notices that the original disk is no longer in
the drive and writes the message:

Bdos err on d: RO

where d: is the drive specifier of the new disk. If you get this message, you must type

one CTRL-C to return to the system prompt and another CTRL-C to log in the new
disk.
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2.9 Changing the Default Drive

At any given time during operation of CP/M-86, there is one drive called the default
drive. Unless you put a drive specifier in your command line, CP/M-86 and the utilities
look in the directory of the disk in the default drive for all program and data files.
You can tell the default drive from the CP/M-86 system prompt. For example, the
message:

A

tells you that the A drive is the default drive. When you give commands to CP/M-86,
you should remember which disk is the default drive. Then you will know which files
an application program can access if you do not add a drive specifier.

Drive A is usually the default drive when you start CP/M-86. If you have more than
one drive, you might want to change the default drive. Do this by typing the drive
specifier of the desired default drive next to the system prompt and pressing the RETURN
key.

A>B:

This command, for example, changes the default drive to B. Unless you change the
default drive again, all system prompt messages appear as:

B>

The system prompt now indicates that CP/M-86 and its utilities will check in the
directory of the disk in drive B for any file that does not have a drive specifier included
in the file specification.

2.10 More CP/M-86 Drive Features

Under CP/M-86, drives can be marked RO just as files can be given the RO attribute.
The default state of a drive is RW, but CP/M-86 marks a drive RO whenever you
change the disk in the drive. You can give a drive the RO attribute by using the STAT
Transient Utility described in Section 4. To return the drive to RW you must type a
CTRL-C to the system prompt.
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2.11 Other CP/M-86 Devices

CP/M-86 manages all the peripheral devices attached to your computer. These can
include storage devices such as disk drives, input devices such as keyboards, or modems,
and output devices such as printers, modems, and screens.

To keep track of input and output devices, CP/M-86 uses logical devices. The table

below shows CP/M-86 logical device names and indicates whether the device is input
or output.

Table 2-2. CP/M-86 Logical Devices

Device Name Device Type
CON: Console input and output
AXI: Auxiliary input
AXO: Auxiliary output
LST: List output

CP/M-86 associates physical devices with the logical device names. For example, the
default console input device is the keyboard and the default console output device is
the screen. If you want CP/M-86 to manage an optional peripheral, you must use the
STAT command to assign an alternate peripheral to the logical device name. For
example, a STAT command can change the console input device from the keyboard
to a teletype. STAT can assign a printer to the LST: logical output device name.

A logical input device can be assigned only one physical device. A logical output
device can be assigned only one physical device. See the description of the STAT
command in Section 4 for more detail.

End of Section 2
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Section 3
CP/M-86 Command Concepts

As we discussed in Section 1, a CP/M-86 command line consists of a command
keyword, an optional command tail, and a carriage return keystroke. This section
describes the two different kinds of programs the command keyword can identify, and
tells how CP/M-86 searches for command files on a disk. It also introduces the control
characters that direct CP/M-86 to perform various tasks.

3.1 Two Types of Commands

A command keyword identifies a program that resides either in memory as part of
CP/M-86, or on a disk as a program file. If a command keyword identifies a program
in memory, it is called a Built-in command. If a command keyword identifies a program
file on a disk, it is called a Transient Utility or simply a utility.

Six Built-in commands and sixteen Transient Utilities are included with CP/M-86.
You can add utilities to your system by purchasing various CP/M-86-compatible appli-
cation programs. If you are an experienced programmer, you can also write your own
utilities that operate with CP/M-86.

3.2 Built-In Commands

Built-in commands are part of CP/M-86 and are always available for your use
regardless of which disks you have in which drives. Built-in commands reside in memory
as a part of CP/M-86 and therefore execute more quickly than the utilities. Section 4
gives you the operating details for the Built-in commands listed in the table below.

Table 3-1. Built-In Commands

Command Meaning
DIR displays a list of filenames with the DIR attribute from a disk
directory.
DIRS displays a filename list of files marked with the SYS attribute.
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Table 3-1. (continued)

Command Meaning

ERA erases a filename from a disk directory and releases the storage
occupied by the file.

REN lets you rename a file.
TYPE writes the content of a character file at your screen.
USER lets you change from one user number to another.

3.3 Transient Utility Commands
A program that executes a Transient Utility command comes into memory only when

you request it. Section 5 gives you operating details for the standard CP/M-86 Utilities
listed in the table below.

Table 3-2. CP/M-86 Utilities

Command Meaning

ASM86 translates 8086 assembly language programs into machine
code form.

COPYDISK creates a copy of a disk that can contain CP/M-86, program
files, and data files.

DDT86 helps you check out your programs and interactively correct
bugs and programming errors.

ED lets you create and alter character files for access by various
programs.

GENCMD uses the output of ASM-86 to produce an executable com-
mand file.

HELP displays information on how to use each CP/M-86 command.

PIP combines and copies files.
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Table 3-2. (continued)

Command Meaning

STAT lets you examine and alter file and disk status, and assign
physical /O devices to CP/M-86 logical devices.

SUBMIT sends a file of commands to CP/M-86 for execution.

TOD sets and displays the system date and time.

L

3.4 How CP/M-86 Searches for Commands

If a command keyword does not identify a Built-in command, CP/M-86 looks on
the default or specified drive for a program file. It looks for a filename equal to the
keyword and a filetype of CMD. For example, suppose you type the command line:

AXED MYPROG.BAS
CP/M-86 goes through these steps to execute the command:

1. CP/M-86 first finds that the keyword ED does not identify one of the Built-
in commands.

2. CP/M-86 searches for the utility program file ED.CMD in the directory of
the default drive. If it does not find the file under the current user number, it

looks under user number 0 for ED.CMD with the SYS attribute.

3. When CP/M-86 locates ED.CMD, it copies the program to memory and passes
control to ED.

4. ED remains operational until you enter a command to exit ED.

5. CP/M-86 types the system prompt and waits for you to type another command
line.
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If CP/M-86 cannot find either a Built-in or a. Transient Utility, it reports a keyword
error by repeating the command line you typed on your screen, followed by a question
mark. This tells you that one of four errors has occurred:

B The keyword is not a Built-in command.

® No corresponding .CMD file appears under the current user number or with
the SYS attribute under user 0.

®m No corresponding .CMD file appears under the current user number or with
the SYS attribute under user 0 on the specified drive when you have included

a drive specifier.

For example, suppose your default disk contains only standard CP/M-86 utilities and
you type the command line:

AXEDIT MYPROG.BAS
Here are the steps that CP/M-86 goes through to report the error:

1. CP/M-86 first examines the keyword EDIT and finds that it is not one of the
Built-in commands.

2. CP/M-86 then searches the directory of the default disk, first under the current
user number for EDIT.CMD znd then under user 0 for EDIT.CMD with the
SYS attribute.

3. When the file cannot be found, CP/M-86 writes the message:

EDIT?

at the screen to tell you that the command cannot be executed.

4. CP/M-86 displays the system prompt and waits for you to type another com-
mand line.
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3.5 Control Character Commands

You can direct CP/M-86 to perform certain functions just by striking a special key.
Using the Control Character commands, you can tell CP/M-86 to start and stop screen
scrolling, suspend current operations, or echo the screen display at the printer. The
table below summarizes Control Character Commands.

Table 3-3. Control Character Commands

Command Meaning

CTRL-C ends the currently operating program, or, if typed after the
system prompt, initializes the system and default drives and
sets all drives to RW status.

CTRL-P echoes all console activity at the printer; a second CTRL-P
ends printer echo. This only works if your system is connected
to a printer.

CTRL-S toggles screen scrolling. If a display at your screen rolls by
too quickly for you to read it, press CTRL-S. Press any key
or CTRL-S again to continue the display.

End of Section 3
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Section 4
Command Summary

This section describes how we show the parts of a file specification in a command
line. It also describes the notation used to indicate optional parts of a command line
and other syntax notation. The remainder of the section provides a handy reference
for all standard CP/M-86 commands.

Built-in and Transient Utility commands are intermixed in alphabetical order. Each
command is listed, followed by a short explanation of its operation with examples.
More complicated commands are described later in detail. For example, ED is described
in Section 5 while ASM-86, DDT-86 and GENCMD are described in the CP/M-86
System Guide.

4.1 Let’s Get Past the Formalities

You can see that there are several parts in a file specification that we must distinguish.
To avoid confusion, we give each part a formal name that is used when we discuss
command lines. The three parts of a file specification are:

B drive specifier - the optional disk drive, A, B, C, or D that contains the file or
group of files to which you are referring. If a drive specifier is included in your
command line, it must be followed by a colon.

B filename - the one-to-eight character first name of a file or group of files.

® filetype - the optional one-to-three character family name of a file or group of
files. If the filetype is present, it must be separated from the filename by a period.

We use the following form to write the general form of a file specification:
d:filename.typ

In the above form, d: represents the optional drive specifier, filename represents the
one to eight character filename, and .typ represents the optional one to three character
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filetype. Valid combinations of the elements of a CP/M-86 file specification are shown
in the following list.

B filename

B d:filename
® filename.typ

® d:filename.typ

If you do not include a drive specifier, CP/M-86 automatically supplies the default
drive. If you omit the period and the filetype, CP/M-86 automatically includes a filetype
of three blanks.

We call this general form a file specification. A file specification names a particular
file or group of files in the directory of the on-line disk given by the drive specifier.
For example,

B:MYFILE.ABG

is a file specification that indicates drive B:, filename MYFILE, and filetype A86. We
abbreviate file specification as simply

filespec
in the command syntax statements.

Some CP/M-86 commands accept wildcards in the filename and filetype parts of the
command tail. For example,

B:My*,A??

is a file specification with drive-specifier B:, filename MY*, and filetype A??. This file
specification might match several files in the directory.

You now understand command keywords, command tails, control characters, default
drives, on-line drives, and wildcards. You also see how we use the formal names filespec,
drive specifier, filename, and filetype. These concepts give you the background necessary
to compose complete command lines.
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4.2

How Commands Are Described

This section lists the Built-in and Transient Utility commands in alphabetical order.
Each command description is given in a specific form.

The

rules:

The description begins with the command keyword in upper-case. When appro-
priate, an English phrase that is more descriptive of the command’s purpose
follows the keyword, in parentheses.

The Syntax section gives you one or more general forms to follow when you
compose the command line.

The Type section tells you if the keyword is a Built-in or Transient Utility
command. Built-in commands are always available for your use, while Transient
Utility commands must be present on an on-line disk as a CMD program file.

The Purpose section defines the general use of the command keyword.

The Remarks section points out exceptions and special cases.

The Examples section lists a number of valid command lines that use the com-
mand keyword. To clarify examples of interactions between the user and
the operating system, the characters entered by the user are shown in boldface.
CP/M-86’s responses are shown in normal type.

notation in the syntax lines describes the general command form using these
Words in capital letters must be typed by you and spelled as shown, but you
can use any combination of upper- or lower-case letters.

A lower-case word in italics has a general meaning that is defined further in
the text for that command. When you see the word option, for example, you
can choose from a given list of options.

You can substitute a number for n.

The symbolic notation d:, filename, .typ and filespec have the general meanings
described in the previous section.

You must include one or more space characters where a space is shown, unless

otherwise specified. For example, the PIP options do not need to be separated
by spaces.
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B Items enclosed within curly braces { } are optional. You can enter a command
without the optional items. The optional items add effects to your command
line.

® An ellipsis (...) tells you that the previous item can be repeated any number of
times.

® When you can enter one or more alternative items in the Syntax line, a vertical
bar | separates the alternatives. Think of this vertical bar as the or bar.

® An up-arrow | or CTRL represents the Control Key on your keyboard.
® All other punctuation must be included in the command line.

Let’s look at some examples of syntax notation. The CP/M-86 Transient Utility
command STAT (status) displays the amount of free space in kilobytes for all on-line
drives. It also displays the amount of space in kilobytes used by individual files. STAT
can also assign the Read-Only (RO) or Read-Write (RW), and the System (SYS) or
Directory (DIR) attributes to a file.

The Syntax section of the STAT command shows how the command line syntax
notation is used:

Syntax:

STAT { filespec {RO | RW | DIF | 8¥YS5 } >

—————————— optional--~----
——————————————— oPtional -------~------

This tells you that the command tail following the command keyword STAT is optional.
STAT alone is a valid command, but you can include a file specification in the command
line. Therefore, STAT filespec is a valid command. Furthermore, the file specification
can be followed by another optional value selected from one of the following:

RO

RW
DIR
SYS
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Therefore,
STAT filespec RO
is a valid command.

Recall that in Section 3 you learned about wildcards in filenames and filetypes. The
STAT command accepts wildcards in the file specification.

Using this syntax, we can construct several valid command lines:

STAT

STAT X.AB6
STAT X.AB6 RO
STAT X.ABG6 SYS§
STAT *.A86
STAT *,% RW
STAT X.* DIR

The CP/M-86 command PIP (Peripheral Interchange Program) is the file copy pro-
gram. PIP can copy information from your screen to the disk or printer. PIP can combine
two or more files into one longer file. PIP can also rename files after copying them.
Let’s look at one of the formats of the PIP command line for another example of how
to use command line notation.

Syntax:

PIP dest-filespec = source-filespec {,filespec...}

For this example, dest-filespec is further defined as a destination file specification or
peripheral device (printer, for example) that receives data. Similarly, source-filespec is
a file specification or peripheral device (keyboard, for example) that transmits data.
PIP accepts wildcards in the filename and filetype. (See the PIP command summary for
details regarding other capabilities of PIP.) There are, of course, many valid command
lines that come from this syntax. Some of them are shown below.

PIP NEWFILE.DAT = OLDFILE.DAT
PIP B: = A:THISFILE.DAT

PIP B:X.BAS = Y¥.,BAS, Z.BAS

PIP X.BAS = A.,BAS, B.BAS, C.BAS
PIP B: A:*,BAK

PIP B: Ao, *
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4.3 The ASM-86 (Assembler) Command

Syntax:

ASMBG6 filespec { $parameter-list }
Type:

Transient Utility
Purpose:

The ASM-86 Utility converts 8088 and 8086 assembly language source statements
into machine code form.

The operation of the ASM-86 assembler is described in detail in the CP/M-86 Pro-
grammer’s Guide.

Remarks:

The filespec names the character file that contains an 8086 assembly language pro-
gram to translate. If you omit the filetype, a filetype of A86 is assumed. The assembler
uses the drive specifier portion of the filespec as the destination drive for output files
unless you include a parameter in the command tail to override this default.

The three output files produced by the assembler are given the filetypes listed below.

LST contains the annotated source listing.

H86 contains the 8086 machine code in hex format.

SYM contains all programmer-defined symbols with their program relative
addresses.

The assembler assigns the same filename as the source filename to the LST, H86 and
SYM files.

You control the assembly process by including optional parameters in the parameter-
list. Each parameter is a single parameter letter followed by a single letter device name.
The parameters can be separated by blanks, but each parameter letter must be followed
immediately by the device name.
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The parameter letters are A, H, P, S, and F. The device names are the letters A
through P, corresponding to the drive letters. The letters X, Y, and Z have special
meaning when used as device names:

X is the Screen.
Y is the Printer.

Z 1s Zero Output.

Use the A parameter letter to override the default drive specifier to obtain the source
file. The valid parameters are AA through AP.

Use the H parameter letter to override the default drive specifier to receive the H86
file. Valid parameters are HA through HP, and HX, HY, and HZ.

Use the P parameter letter to override the default drive specifier to receive the LST
file. Valid parameters are PA through PP, PX, PY, and PZ.

Use the S parameter letter to override the default drive specifier to receive the SYM
file. Valid parameters are SA through SP, SX, SY, and SZ.

Use the F parameter letter to select the format of the hex output file. Valid parameters
are Fl and FD. The FI parameter selects Intel® format hex file output. The FD parameter
selects Digital Research format hex file output. FD is assumed if neither FI nor FD
appear as a parameter. Use Fl when the program is going to be combined with a
program generated by an Intel compiler or assembler.

When conflicting parameters appear on the command line, the rightmost parameter
prevails.

Examples:
A>ASMBE X

The ASM86.CMD file must be on drive A. The source file X.A86 is read from drive
A, and X.LST, X.H86, and X.SYM are written to drive A.

B>ASMBE X.ASM $PX
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The ASM86.CMD file must be on drive B. The source file X.ASM is read from drive
B. The listing is written to the screen, and the X.H86 and X.SYM files are placed on
drive B.

A>ASMBG B:MYPROG $PY HC

The source file MYPROG.A86 is read from drive B, the listing is sent to the printer,
the file MYPROG.H86 is written to drive C, and file MYPROG.SYM is placed on
drive B.

A>B:ASMBG X %57

The ASM86.CMD file must be on drive B. The X.A86 file is read from drive A. The

X.LST and X.H86 files are written to drive A. No X.SYM file is generated.

4.4 The COPYDISK (Copy Disk) Command

Syntax:

COPYDISK
Type:

Transient Utility
Purpose:

The COPYDISK Utility copies all the information on one disk to another disk,
including the CP/M-86 system tracks if they are present on the source disk.

Before copying to a brand-new disk, you might first have to prepare it with the disk
formatting program that should accompany your computer. If you copy to a used disk,
COPYDISK writes all the information from the source disk over the information on
the destination disk, including blank space.

Remarks:

To display instructions on how to use COPYDISK, enter the keyword HELP with
the command tail COPYDISK.
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To successfully copy from one disk to another, you must make sure that your
destination disk is not write-protected. Check that there is a foil tab covering any
existing write-protect notch on the edge of your disk before inserting the disk into the
destination drive.

COPYDISK is an exact track-for-track, sector-for-sector copy utility, and is the fastest
way to copy an entire disk. However, if many files have been created and erased on
the source disk, the records belonging to a particular file might be randomly placed
on the disk. In this case, it might be more efficient (although slower) to use PIP to
copy the files and thus to put all the records in sequential order on the new disk.

Examples:
A>COPYDISK

Invoke COPYDISK and it prompts you for the source and destination disk. In our
next example, COPYDISK copies from your master disk (disk A:) to the new disk
(disk B:). When invoked, COPYDISK displays the information in the first line of our
example:

CP/M-86 Full Disk Cory Utility
Version 2.0

Enter Source Disk Drive (A-D) 7 A
Destination Disk Drive (A-D) 7 B

Copvying disk A: to disk B:

Is this what vyou want to do (Y/N) 7 Y

Copy started

Reading track nn (After read, new text arPrears)
Writing tracK nn (After write» next message is)
Verifying tracKk nn

Corpy compPleted.

Corpy another disk (Y/N) ? N
Corpy pProdram exiting

A>
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4.5 The DDT-86 (Dynamic Debugging Tool) Command

Syntax:

DDT86 { filespec }

Type:

Transient Utility
Purpose:

The DDT-86 Utility allows you to monitor and test programs developed for the
8086 and the 8088 processors.

The DDT-86 single letter commands, their parameters and options are described in
Table 4-1. The actual command letter is printed in boidface. The parameters are in
lower-case and follow the command letter. Optional items are in curly brackets. Replace
the arguments with the appropriate values as described in the following list Table
4-1.

Table 4-1. DDT-86 Commands

Command Meaning
As (Assemble)  Enter Assembly Language Statements
Bs,f,s1 (Block Cmp) Compare Blocks of Memory
D{WHs{,f}} (Display) Display Memory in Hex and ASCII
Efilespec (Execution)  Load Program for Execution
Fs,f,bc (Fill) Fill Memory Block - Byte
FWs,f,wc (Fill) Fill Memory Block - Word
G{sH,b1{,b2}} (Go) Begin Execution
Hwcl,wc2 (Hex) Hexadecimal Sum and Difference
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Table 4-1 (continued)

Command Meaning

Icommand tail (Input) Set Up Input Command Line
L{s{,f}} (List) List Memory in Mnemonic Form
Ms,f,d (Move) Move Memory Block
Rfilespec (Read) Read Disk File to Memory
S${W}s (Set) Set Memory Values
T{n} (Trace) Trace Program Execution
TS{n} (Trace) Trace and Show All Registers
U{n} (Untrace) Monitor Execution without Trace
US{n} (Untrace) Monitor and Show All Registers
A% (Verify) Show Memory Layout after Disk Read
Wtilespec{,s,f} (Write) Write Content of Block to Disk
X{r} (Examine) Examine and Modify CPU Registers

Parameter Replace with

bc byte constant

b1 breakpoint one

b2 breakpoint two

d destination for data

f final address

n number of instructions to execute

r register or flag name

s starting address

sl second starting address

W word 16-bit

wce word constant
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The overall operation of DDT-86, along with each single letter command, is described
in detail in the CP/M-86 Operating System Programmer’s Guide.

Remarks:

If the file specification is not included, DDT-86 is loaded into User Memory without
a test program. You must not use the DDT-86 commands G, T, or U until you have
first loaded a test program. The test program is usually loaded using E command.

If the file specification is included, both DDT-86 and the test program file specified
by filespec are loaded into User Memory. Use G, T, or U to begin execution of the test
program under supervision of DDT-86.

If the filetype is omitted from the file specification, a filetype of CMD is assumed.

DDT-86 cannot directly load test programs in Hexadecimal (H86) format. You must
first convert to command file form (CMD) using the GENCMD Utility.

Examples:
A>DDTB6

The DDT-86 Utility is loaded from drive A to User Memory. DDT-86 displays the
- prompt when it is ready to accept commands.

A>B:DDT8B6 TEST.CMD
The DDT-86 Utility is loaded from drive B to User Memory. The program file

TEST.CMD is then loaded to User Memory from drive A. DDT-86 displays the address
where the file was loaded and the - prompt.

4.6 The DIR (Directory) Built-in

Syntax:

DIR {d:}
DIR {filespec}

DIRS {d:}
DIRS {filespec}

36 ALL INFORMATION PRESENTED HERE IS PROPRIETARY TO DIGITAL RESEARCH



CP/M-86 User’s Guide 4.6 The DIR Command

Type:
Built-in
Purpose:

The DIR and DIRS Built-in commands display the names of files cataloged in the
directory of an on-line disk. The DIR Built-in lists the names of files in the current
user number that have the Directory (DIR) attribute. DIR accepts wildcards in the file
~ specification.

The DIRS command displays the names of files in the current user number that have
the System (SYS) attribute. Therefore, even though you can access System (SYS) files
that are stored in user O from any other user number on the same drive, DIRS only
displays those user O files if the current user number is 0. DIRS accepts wildcards in
the file specification.

Remarks:

If the drive and file specifications are omitted, the DIR command displays the names
of all files with the DIR attribute on the disk in the default drive and current user
number. Similarly, DIRS displays the SYS files.

If the drive specifier is included, but the filename and filetype are omitted, the DIR
command displays the names of all DIR files in the current user on the disk in the

specified drive. DIRS displays the SYS files.

If the file specification contains wildcard characters, all filenames that satisfy the
match are displayed on the screen.

If no filenames match the file specification, or if no files are cataloged in the directory
of the disk in the named drive, the DIR command displays the message:

NO FILE

If system (SYS) files reside on the specified drive, DIR displays the message:

SYSTEM FILE(S) EXIST

If non-system (DIR) files reside on the specifed drive, DIRS displays the message:

NON-SYSTEM FILES(S5) EXIST
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You cannot use a wildcard character in a drive specifier.
Examples:
A>DIR

All DIR files cataloged in the current user number in the directory of the disk mounted
in drive A are displayed on the screen.

A>DIR B:

All DIR files in the current user number on the disk in drive B are displayed on the
screen.

A>DIR B:X.,A86

If the file X.A86 is present on the disk in drive B, the DIR command displays the
name X.A86 on the screen.

A>DIR *,BAS

All DIR files with filetype BAS in the current user number on the disk in drive A
are displayed on the screen.

B>DIR A:X#*#,C7D

All DIR files in the current user number on the disk in drive A whose filename begins
with the letter X, and whose three character filetype contains the first character C and
last character D are displayed on the screen.

A>DIRS

Displays all files in the current user number on drive A that have the system (SYS)
attribute.

A>DIRS *,CMD

Displays all files in the current user number on drive A with a filetype of CMD that
have the system (SYS) attribute.
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4.7 The ED (Character File Editor) Command

Syntax:

ED input-filespec {d: | output-filespec}
Type:
Transient Utility
Purpose:
The ED Utility lets you create and edit a disk file.

The ED Utility is a line-oriented and context editor. This means that you create and
change character files line-by-line, or by referencing individual characters within a line.

The ED Utility lets you create or alter the file named in the file specification.

The ED Utility uses a portion of your User Memory as the active text Buffer where
you add, delete, or alter the characters in the file. You use the A command to read all
or a portion of the file into the Buffer. You use the W or E command to write all or
a portion of the characters from the Buffer back to the file.

An imaginary character pointer, called CP, is at the beginning of the Buffer, between
two characters in the Buffer, or at the end of the Buffer.

You interact with the ED Utility in either command or insert mode. ED displays the
* prompt on the screen when ED is in command mode. When the * appears, you can
enter the single letter command that reads text from the Buffer, moves the CP, or
changes the ED mode of operation.

Table 4-2. ED Command Summary

Command Action

nA

append n lines from original file to memory buffer

O0A

append file until buffer is one half full
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Table 4-2. (continued)

Command Action
#A
append file until buffer is full (or end of file)
B, -B
move CP to the beginning (B) or bottom (-B) of buffer
nC, -nC
move CP n characters forward (C) or back (-C) through buffer
nD, -nD
delete n characters before (-D) or from (D) the CP
E
save new file and return to CP/M-86
Fstring{ 1 Z}
find character string
H
save the new file, then reedit, using the new file as the original file
I
enter insert mode; use 1 Z to exit insert mode
Istring{ 1 Z}

Jsearch_str"Zins_str"Zdel_to_str{ 1 Z}

nkK, -nK

nL, -nL, OL

insert string at CP

juxtapose strings

delete (kill) n lines from the CP

move CP n lines
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Table 4-2. (continued)

Command Action

nMcommands
execute commands n times

n, -n

move CP n lines and display that line
n:

move to line n
:ncommand

execute command through line n

Nstring{ 1 Z}
extended find string

@)
return to original file
nP, -nP
move CP 23 lines forward and display 23 lines at console
Q
abandon new file, return to CP/M-86
R

read X$$$$$$$.LIB file into buffer

Rfilespec{ 1 Z}
read filespec into buffer

Sdelete string Zinsert string{ 1 Z}
substitute string

nT, -nT, OT
type n lines

U, -U

upper-case translation
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Table 4-2. (continued)

Command Action
V, -V, 0V
line numbering on/off, display free buffer space
nW
write n lines to new file
nX
write or append n lines to X$$$$$$$.LIB
nXfilespec{ 1 Z}
write n lines to filespec or append if previous x command applied
to the same file
0X
delete file X$$$5$$$$.LIB
0Xfilespec{ 1 Z}
delete filespec
nZ
wait n seconds

Section 5 gives a detailed description of the overall operation of the ED Utility and
the use of each command.

Remarks:

Include the second file specification only if the file named by the first file specification
is already present and you do not want the original file replaced. The file named by
the second file specification receives the altered text from the first file, which remains

unchanged.

If the second file specification contains only the drive specifier the second filename
and filetype become the same as the first filename and filetype.
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If the file given by the first file specification is not present, the ED Utility creates the
file and writes the message:

NEW FILE

If the second filespec is omitted, the original file is preserved by renaming its filetype
to BAK before it is replaced. If you issue an ED command line that contains a filespec
with filetype BAK, ED creates and saves your new edited version of the BAK file, but
ED deletes your source file, leaving no back-up. If you want to save the original BAK
file, use the REN command first to change the filetype from BAK, so that ED can
rename it to BAK.

If you include the optional second filespec and give it the same name as the first
filespec, ED again creates and saves your new edited version of the output filespec,
but has to delete the original input filespec because it has the same name as the output
file. You cannot, of course, have two files with the same name in the same user number
on the same drive.

If the file given by the first filespec is already present, you must issue the A command
to read portions of the file to the Buffer. If the size of the file does not exceed the size
of the Buffer, the command:

#a
reads the entire file to the Buffer.

The 1 (Insert) command places the ED Utility in insert mode. In this mode, any
characters you type are stored in sequence in the Buffer starting at the current CP.

Any single letter commands typed in insert mode are not interpreted as commands,

but are simply stored in the Buffer. You return from insert mode to command mode
by typing CTRL-Z.

The single letter commands are normally typed in lower-case. The commands that
must be followed by a character sequence end with CTRL-Z if they are to be followed
by another command letter.

Any single letter command typed in upper-case tells ED to internally translate to
upper-case all characters up to the CTRL-Z that ends the command.
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When enabled, line numbers that appear on the left of the screen take the form:
nnnnn:
where nnnnn is a number in the range 1 through 65535. Line numbers are displayed

for your reference and are not contained in either the Buffer or the character file. The
screen line starts with

when the CP is at the beginning or end of the Buffer.
Examples:
A>ED MYPROG.ABG

If not already present, this command line creates the file MYPROG.A86 on drive
A. The command prompt

HE

appears on the screen. This tells you that the CP is at tl+> beginning of the Buffer. If
the file is already present, issue the command:

tHHg

to fill the Buffer. Then type the command

1 *¥0p

to fill the screen with the first 23 lines of the Buffer. ‘Type the command

tHp

to stop the ED Utility when you are finished changing the character file. The ED Utility
leaves the original file unchanged as MYPROG.BAK and the altered file as MYPROG.A86.

AYED MYPROG.ABGE B:NEWPROG.ABL
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The original file is MYPROG.A86 on the default drive A. The original file remains
unchanged when the ED Utility finishes, with the altered file stored as NEWPROG.A86
on drive B.

A>B:ED MYPROG.ABG B:
The ED.CMD file must be on drive B. The original file is MYPROG.A86 located

on Drive A. It remains unchanged, with the altered program stored on drive B as
MYPROG.AS86.

4.8 The ERA (Erase) Built-in

Syntax:

ERA filespec
Type:
Built-in
Purpose:
The ERA Built-in removes one or more files from the directory of a disk. Wildcard
characters are accepted in the command tail. Directory and data space are automatically
reclaimed for later use by another file.

Remarks:

Use the ERA command with care since all files that satisfy the file specification are
removed from the disk directory.

Command lines that take the form:
ERA {d:}*.*
require your acknowledgment since they reclaim all file space. You’ll see the message:
All (Y/NO7?

Respond with y if you want to remove all files, and n if you want to avoid erasing
any files.
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You will see the message:
NO FILE
on the screen if no files match the file specification.
Examples:
A>ERA X.,AB6

This command removes the file X.A86 from the disk in drive A.
A>ERA *.,PRN

All files with the filetype PRN are removed from the disk in drive A.
B>ERA A:MY*, *

Each file on drive A with a filename that begins with MY is removed from the disk.
A>ERA B:*,*

All files on drive B are removed from the disk. To complete the operation, you must
respond with a y when the ERA command displays the message:

All (Y/N)?

4.9 The GENCMD (Generate CMD File) Command

Syntax:

GENCMD filespec {8080 CODE[An,Bn,Mn,Xn] DATA[An,Bn,Mn,Xn]
STACK[An,Bn,Mn,Xn] EXTRA[An,Bn,Mn,Xn] X1]...]

Type:

Transient Utility
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Purpose:

The GENCMD Utility uses the hex output of ASM-86 and other language processors
to produce a CMD file. An optional parameter list follows the file specification.

You need to know how to use GENCMD when you write assembly language pro-
grams that become Transient Utility commands.

The operation of GENCMD is described in detail in the CP/M-86 System Guide.

The parameter-list consists of up to nine keywords with a corresponding list of
values. The keywords are:

8080 CODE DATA STACK _EXTRA X1 X2 X3 X4

The keyword 8080 identifies the CMD file as an 8080 Memory Model where code
and data groups overlap. The remaining keywords define segment groups that have
specific memory requirements. The values that define the memory requirements are
separated by commas and enclosed in square brackets ([ ]) following each keyword.
The bracketed keywords and related values must be separated from other keywords
by at least one blank.

The values included in brackets are defined below, where n represents a hexadecimal
constant of from one to four digits. The value n represents a paragraph value where
each paragraph is 16 bytes long. The paragraph value corresponds to the byte value
'n * 16, or hhhhO in hexadecimal.

An Load Group at Absolute Location n

Bn Begin Group at address n in the Hexadecimal File

Mn The Group Requires a Minimum of n * 16 Bytes

Xn The Group Can Address up to n * 16 Bytes
Remarks:

Use the 8080 keyword for programs converted from 8-bit microprocessors to
CP/M-86. The programs load into an area with overlapping code and data segments.
The code segment in the program must begin at location 100H.

Use An for any group that must be loaded at an absolute location in memory. Don’t

use an A value in the command tail unless you know that the requested absolute area
will be available when the program runs.
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Use Bn when your input Hex file does not contain information that identifies the
segment groups. This value is not necessary when your H86 file is the output from the
Digital Research ASM-86 assembler, unless the ASM-86 parameter F1 was included.

Use the Mn value when you include a data segment that has an uninitialized data
area at the end of the segment.

Use Xn when your program can use a larger data area, if available, than the minimum
given by Mn.

Examples:
A>GENCMD MYFILE

The file MYPROG.HS86 is read from drive A. The output file MYPROG.CMD is
written back to drive A. The input H86 file includes information that marks the program
as operating with a particular memory model.
B>GENCMD MYFILE CODELA4G] DATALM3OsXFFF1

The file MYFILE.H86 is read from drive B. The MYFILE.CMD output file is written
to drive B. The code group must be loaded at location 400 hexadecimal. The data

group requires a minimum of 300 hexadecimal bytes, but if available, the program
can use up to FFFO bytes.

4,10 The HELP (Help) Command

Syntax:

HELP {topic} {subtopicl subtopic2 ... subtopic8}{[P]}
Type:
Transient Utility
Purpose:
The HELP command provides summarized information for all of the CP/M-86 com-

mands described in this manual. HELP with no command tail displays a list of all the
available topics. HELP with a topic in the command tail displays information about
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that topic, followed by any available subtopics. HELP with a topic and a subtopic
displays information about the specific subtopic.

Remarks:
After HELP displays the information for your specified topic, it displays the special
prompt HELP> on your screen. You can continue to specify topics for additional

information, or simply press the RETURN key to return to the CP/M-86 system prompt.

You can abbreviate the names of topics and subtopics. Usually one or two letters is
enough to specifically identify the topics.

HELP with the [P] option prevents the screen display from stopping every 23 lines.
Examples:
A>HELP

The command above displays a list of topics for which help is available.
A>HELP S5TAT

This command displays general information about the STAT command. It also
displays any available subtopics.

A>HELP STAT OPTIONS

The command above includes the subtopic options. In response, HELP displays
information about options associated with the STAT command.

A>HELP ED
The command above displays general information about the ED Utility.
A>HELP ED COMMANDS

This form of HELP displays information about commands internal to ED.
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4.11 PIP (Peripheral Interchange Program - Copy File) Command

Syntax:

PIP dest-file{{Gn]}|dev = src-file{[options]}|dev{[options]}
Type:

Transient Utility
Purpose:

The PIP Utility copies one or more files from one disk and or user number to another.
PIP can rename a file after copying it. PIP can combine two or more files into one file.
PIP can also copy a character file from disk to the prinier or other auxiliary logical
output device. PIP can create a file on disk from input from the console or other logical

input device. PIP can transfer data from a logical input device to a logical output device.
Hence the name Peripheral Interchange Program.

4.11.1 Single File Copy

Syntax:

PIP d:{[Gn]} = source-filespec{[options]}
PIP dest-filespec{[Gn]} = d:{[options]}
PIP dest-filespec{{Gn]} = source-filespec{[options]}

The first form shows the simplest way to copy a file. PIP looks for the file named
by source-filespec on the default or optionally specified drive. PIP copies the file to the
drive specified by d: and gives it the same name as source-filespec. If you want, you
can use the [Gn] option to place your destination file (dest-filespec) in the user number
specified by n. The only option recognized for the destination file is [Gn]. Several
options can be combined together for the source file specification (source-filespec). See
the section on PIP options.
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The second form is a variation of the first. PIP looks for the file named by dest-
filespec on the drive specified by d:, copies it to the default or optionally specified
drive, and gives it the same name as dest-filespec.

The third form shows how to rename the file after you copy it. You can copy it to
the same drive and user number, or to a different drive and/or user number. Rules for
options are the same. PIP looks for the file specified by source-filespec, copies it to the
location specified in dest-filespec, and gives it the name indicated by dest-filespec.

Remember that PIP always goes to and gets from the current user number unless
you specify otherwise with the [Gn] option.

Remarks:

Before you start PIP, be sure that you have enough free space in kilobytes on your
destination disk to hold the entire file or files that you are copying. Even if you are
replacing an old copy on the destination disk with a new copy, PIP still needs enough
room for the new copy before it deletes the old copy. (See the STAT Utility.)

Data is first copied to a temporary file to ensure that the entire data file can be
constructed within the space available on the disk. PIP gives the temporary file the
filename specified for the destination, with the filetype $$$. If the copy operation is
successful, PIP changes the temporary filetype $$$ to the filetype specified in the
destination.

If the copy operation succeeds and a file with the same name as the destination file
already exists, the old file with the same name is erased before renaming the temporary

file.
File attributes (SYS, DIR, RW, RO) are transferred with the files.

If the existing destination file is set to Read-Only (RO), PIP asks you if you want
to delete it. Answer Y or N. Use the W option to write over Read-Only files.

You can include PIP options following each source name (see PIP Options, below).
There is one valid option ([Gn] - go to user number n) for the destination file speci-
fication. Options are enclosed in square brackets. Several options can be included for
the source files. They can be packed together or separated by spaces. Options can
verify that a file was copied correctly, allow PIP to read a file with the system (SYS)
attribute, cause PIP to write over Read-Only files, cause PIP to put a file into or copy
it from a specified user number, transfer from lower- to upper-case, and much more.
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Examples:
A>PIP B:=A:0ldfile.dat
A>PIP B:oldfile.dat = A:

Both forms of this command cause PIP to read the file oldfile.dat from drive A and
put an exact copy of it onto drive B. This is called the short form of PIP, because the
source or destination names only a drive and does not include a filename. When using
this form you cannot copy a file from one drive and user number to the same drive
and user number. You must put the destination file on a different drive or in a different
user number. See the section on PIP Options, and the section on the USER Command.
The second short form produces exactly the same result as the first one. PIP simply
looks for the file oldfile.dat on drive A, the drive specified as the source.

A>PIP B:newfile.dat=A:oldfile.dat

This command copies the file oldfile.dat from drive A to drive B and renames it to
newfile.dat. The file remains as oldfile.dat on drive A. This is the long form of the PIP
command, because it names a file on both sides of the command line.

A>PIP newfile.dat = oldfile.dat

Using this long form of PIP, you can copy a file from one drive and user number
(usually user O because CP/M-86 automatically starts out in user O - the default user
number) to the same drive and user number. This effectively gives you two copies of
the same file on one drive and user number, each with a different name.

A>FPIP B:PROGRAM.BAK = A:PROGRAM.DATIL[G1]

The command above copies the file PROGRAM.DAT from user 1 on drive A to the
currently selected user number on drive B and renames the filetype on drive B to BAK.

B>PIP pProgramZ2.dat = A:programl.datlE ¥V *G3]

In this command, PIP copies the file named program1.dat on drive A and echoes [E]
the transfer to the console, verifies [V] that the two copies are exactly the same, and
gets [G3] the file program1.dat from user 3 on drive A. Since there is no drive specified
for the destination, PIP automatically copies the file to the default user number and
drive, in this case drive B.
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4.11.2 Multiple File Copy
PIP d:{[Gn]} = {d:}wildcard-filespec{[options]}

When you use a wildcard in the source specification, PIP copies qualifying files one-
by-one to the destination drive, retaining the original name of each file. PIP displays
the message COPYING followed by each filename as the copy operation proceeds. PIP
issues an error message and aborts the copy operation if the destination drive and user
number are the same as those specified in the source.

Examples:
A>PIP B:=A:*,CMD

This command causes PIP to copy all the files on drive A with the filetype CMD to
drive B.

A>PIP B:=A:*.,*

This command causes PIP to copy all the files on drive A to drive B. You can use
this command to make a back-up copy of your distribution disk. Note, however, that
this command does not copy the CP/M-86 system from the system tracks. COPYDISK
copies the system for you.

A>PIP B:=A:PROG??77, %

The command above causes PIP to copy all files beginning with PROG and having
any filetype at all from drive A to drive B.

A>PIP B:[G11=A:%.,AB6

This command causes PIP to copy all the files with a filetype of A86 on drive A in
the default user number (user ZERO unless you have changed the user number with
the USER command) to drive B in user number 1. (Remember that the DIR, TYPE,
ERA and other commands only access files in the same user number from which they
were invoked. See the USER Utility.)
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4.11.3 Combining Files

Syntax:

PIP dest-file{[Gn]} = src-file{[opt]},file{[opt]},file{[opt]}...}
Purpose:

This form of the PIP command lets you specify two or more files in the source. PIP
copies the files specified in the source from left to right and combines them into one
file with the name indicated by the destination file specification. This procedure is
called file concatenation. You can use the [Gn] option after the destination file to place
it in the user number specified by n. You can specify one or more options for each
source file.

Remarks:

Most of the options force PIP to copy files character by character. In these cases PIP
looks for a CTRL-Z character to determine where the end of the file is. All of the PIP
options force a character transfer except the following:

Gn, K, O,R,V, and W.

Copying data to or from logical devices also forces a character transfer.

During character transfers, you can terminate a file concatenation operation by
striking any key on your keyboard.

When concatenating files, PIP only searches the last record of a file for the
CTRL-Z end-of-file character. However, if PIP is doing a character transfer, it stops
when it encounters a CTRL-Z character.

Use the [O] option if you are concatenating machine code files. The [O] option causes
PIP to ignore embedded CTRL-Z (end-of-file) characters, normally used to indicate
the end-of-file character in files.

Examples:

A>PIP NEWFILE=FILE> FILEZsFILE3
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The three files named FILE1, FILE2, and FILE3 are joined from left to right and
copied to NEWFILE.$$$. NEWFILE.$$$ is renamed to NEWFILE upon successful

completion of the copy operation. All source and destination files are on the disk in
the default drive A.

A>PIP B:X.ABG = Y.ABBEs B:Z.AB6

The file Y.A86 on drive A is joined with Z.A86 from drive B and placed in the
temporary file X.$$$ on drive B. The file X.$3$$ is renamed to X.A86 on drive B when
PIP runs to successful completion.

4.11.4 Copy Files to and from Auxiliary Devices

Syntax:

PIP dest-filespec {{Gn]} = source-filespec {[options}]

AXO: AXI: {[options}]
CON: CON: {[options}]
PRN: NUL.:
LST: EOF:

Purpose:

This form is a special case of the PIP command line that lets you copy a file from
a disk to a device, from a device to a disk or from one device to another. The files
must contain printable characters. Each peripheral device can be assigned to a logical
name that identifies a source device that can transmit data or a destination device that
can receive data. A colon (:) follows each logical device name so it cannot be confused
with a filename. Strike any key to abort a copy operation that uses a logical device in
the source or destination.

The logical device names are:
CON: Console: the physical device assigned to CON:
When used as a source, usually the keyboard;
When used as a destination, usually the screen.

AXI:  Auxiliary Input or Output Device.

AXO: Auxiliary Output Device.
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LST:  The destination device assigned to LST:
Usually the printer.

There are three device names that have special meaning:
NUL: A source device that produces 40 hexadecimal zeroes.

EOF: A source device that produces a single CTRL-Z,
(The CP/M-86 End-of-File Mark).

PRN: The printer device with tab expansion to every
eighth column, line numbers, and page ejects
every 60th line.

Examples:
B>PIP PRN:=CON: sMYDATA.DAT

Characters are first read from the console input device, generally the keyboard, and
sent directly to your printer device. You type a CTRL-Z character to tell PIP that
keyboard input is complete. At that time, PIP continues by reading character data from
the file MYDATA.DAT on drive B. Since PRN: is the destination device, tabs are
expanded, line numbers are added, and page ejects occur every 60 lines.

A>PIP B:FUNFILE.SUE = CON:

If CRT: is assigned to CON: whatever you type at the console is written to the file
FUNFILE.SUE on drive B. End the keyboard input by typing a CTRL-Z.

A>PIP LST:=CON:

If CRT: is assigned to CON: whatever you type at the keyboard is written to the
list device, generally the printer. Terminate input with a CTRL-Z.

A>PIP LST:=B:DRAFT.TXTL[T8]

The file DRAFT.TXT on drive B is written to the printer device. Any tab characters
are expanded to the nearest column that is a multiple of 8.
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A>PIP PRN:=B:DRAFT.TXT

The command above causes PIP to write the file DRAFT.TXT to the list device. It
automatically expands the tabs, adds line numbers, and ejects pages after sixty lines.

4.11.5 Multiple Command Mode

Syntax:

PIP
Purpose:

This form of the PIP command starts the PIP Utility and lets you type multiple
command lines while PIP remains in User Memory.

Remarks:
PIP writes an asterisk (*) on your screen when ready to accept input command lines.

You can type any valid command line described under previous PIP formats following
the asterisk prompt.

Terminate PIP by pushing only the RETURN key following the asterisk prompt.
The empty command line tells PIP to discontinue operation and return to the
CP/M-86 system prompt.

Examples:

A>PIP
*NEWFILE=FILEL1sFILEZsFILES3
*APROG.CMD=BPROG.CMD
*A:=B:X.A86

#Br=%,%

*

This command loads the PIP program. The PIP command input prompt (*) tells you
that PIP is ready to accept commands. The effects of this sequence of commands are
the same as shown in the previous examples, where the command line is included in
the command tail. PIP is not loaded into memory for each command.
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4.11.6 Using Options With PIP

Purpose:

Options enable you to process your source file in special ways. You can expand tab
characters, translate from upper- to lower-case, extract portions of your text, verify
that the copy is correct, and much more.

The PIP options are listed below, using n to represent a number and s to represent
a sequence of characters terminated by a CTRL-Z. An option must immediately follow
the file or device it affects. The option must be enclosed in square brackets [ ]. For
those options that require a numeric value, no blanks can occur between the letter and
the value.

You can include the [Gn] option after a destination file specification. You can include
a list of options after a source file or source device. An option list is a sequence of
single letters and numeric values that are optionally separated by blanks and enclosed
in square brackets [ ].

Table 4-3. PIP Options

Option Function

Dn Delete any characters past column n. This parameter follows a
source file that contains lines too long to be handled by the
destination device, for example, an 80-character printer or nar-
row console. The number n should be the maximum column
width of the destination device.

E Echo transfer at console. When this parameter follows a source
name, PIP displays the source data at the console as the copy is
taking place. The source must contain character data.

F Filter form-feeds. When this parameter follows a source name,
PIP removes all form-feeds embedded in the source data. To
change form-feeds set for one page length in the source file to
another page length in the destination file, use the F command
to delete the old form-feeds and a P command to simultaneously
add new form-feeds to the destination file.
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Table 4-3. (continued)

4.11 The PIP Command

Option

Function

Gn

Pn

Get source from or Go to user number n. When this parameter
follows a source name, PIP searches the directory of user number
n for the source file. When it follows the destination name, PIP
places the destination file in the user number specified by n. The
number must be in the range 0 to 15.

Hex data transfer. PIP checks all data for proper Intel hexadec-
imal file format. The console displays error messages when errors
occur.

Ignore :00 records in the transfer of Intel hexadecimal format
file. The I option automatically sets the H option.

Translate upper-case alphabetics in the source file to lower-case
in the destination file. This parameter follows the source device
or filename.

Add line numbers to the destination file. When this parameter
follows the source filename, PIP adds a line number to each line
copied, starting with 1 and incrementing by one. A colon follows
the line number. If N2 is specified, PIP adds leading zeroes to
the line number and inserts a tab after the number. If the T
parameter is also set, PIP expands the tab.

Object file transfer for machine code (non-character and there-
fore non-printable) files. PIP ignores any CTRL-Z ends-of-file
during concatenation and transfer. Use this option if you are
combining object code files.

Set page length. n specifies the number of lines per page. When
this parameter modifies a source file, PIP includes a page eject
at the beginning of the destination file and at every n lines. If n
= 1 or is not specified, PIP inserts page ejects every 60 lines.
When you also specify the F option, PIP ignores form-feeds in
the source data and inserts new form-feeds in the destination
data at the page length specified by n.
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Table 4-3. (continued)

Options Function

Qs Quit copying from the source device after the string s. When
used with the S parameter, this parameter can extract a portion

of a source file. The string argument must be terminated by
CTRL-Z.

R Read system (SYYS) files. Normally, PIP ignores files marked with
the system attribute in the disk directory. But when this param-
eter follows a source filename, PIP copies system files, including
their attributes, to the destination.

Ss Start copying from the source device at the string s. The string
argument must be terminated by CTRL-Z. When used with the
Q parameter, this parameter can extract a portion of a source
file. Both start and quit strings are included in the destination

file.

Tn Expand tabs. When this parameter follows a source filename,
PIP expands tab (CTRL-I) characters in the destination file. PIP
replaces each CTRL-I with enough spaces to position the next
character in a column divisible by n.

U Translate lower-case alphabetic characters in the source file to
upper-case in the destination file. This parameter follows the
source device or filename.

\Y Verify that data has been copied correctly. PIP compares the
destination to the source data to ensure that the data has been
written correctly. The destination must be a disk file.

W Write over files with RO (Read-Only) attribute. Normally, if a
PIP command tail includes an existing RO file as a destination,
PIP sends a query to the console to make sure you want to write
over the existing file. When this parameter follows a source name,
PIP overwrites the RO file without a console exchange. If the
command tail contains multiple source files, this parameter need
follow only the last file in the list.
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Table 4-3. (continued)

Options Function

Z Zero the parity bit. When this parameter follows a source name,
PIP sets the parity bit of each data byte in the destination file to
zero. The source must contain character data.

Examples:
A>PIP NEWPROG.ABG=CODE.ABGILL1, DATA.ABGLU]

This command constructs the file NEWPROG.A86 on drive A by joining the two
files CODE.A86 and DATA.A86 from drive A. During the copy operation, CODE.A86
is translated to lower-case, while DATA.A86 is translated to upper-case.

A>PIP CON:=WIDEFILE.ABGLDBO]

This command writes the character file WIDEFILE.A86 from drive A to the console
device, but deletes all characters following the 80th column position.

A>PIP B:=LETTER.TXTILE]

The file LETTER.TXT from drive A is copied to LETTER.TXT on drive B. The
LETTER.TXT file is also written to the screen as the copy operation proceeds.

A>PIP LST:=B:LONGPAGE.,.TXTLFPB51]

This command writes the file LONGPAGE.TXT from drive B to the printer device.
As the file is written, form-feed characters are removed and re-inserted at the beginning
and every 65th line thereafter.

B>PIP LST:=PROGRAM.,ABBINTEU]

This command writes the file PROGRAM.A86 from drive B to the printer device.
The N parameter tells PIP to number each line. The T8 parameter expands tabs to
every eighth column. The U parameter translates lower-case letters to upper-case as

the file is printed.

A>PIP PORTION,TXT=LETTER,TXT[SDear Sir*Z @QSincerely 2]
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This command abstracts a portion of the LETTER.TXT file from drive A by searching
for the character sequence Dear Sir before starting the copy operation. When found,
the characters are copied to PORTION.TXT on drive A until the sequence Sincerely
is found in the source file.

B>PIP B:=A:*,CMDLVWR]

This command copies all files with filetype CMD from drive A to drive B. The V
parameter tells PIP to read the destination files to ensure that data was corrgctly
transferred. The W parameter lets PIP overwrite any destination files that are marked
as RO (Read-Only). The R parameter tells PIP to read files from drive A that are
marked with the SYS (System) attribute.

4.12 The REN (Rename) Built-in

Syntax:

REN {d:}newname{.typ} = oldname{.typ}
Type:

Built-in
Purpose:

The REN Built-in lets you change the name of a file that is cataloged in the directory
of a disk.

The filename oldname identifies an existing file on the disk. The filename newname
is not in the directory of the disk. The REN command changes the file named by
oldname to the name given as newname.

Remarks:

REN does not make a copy of the file. REN changes only the name of the file.

If you omit the drive specifier, REN assumes the file to rename is on the default
drive.
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You can include a drive specifier as a part of the newname. If both file specifications
name a drive, it must be the same drive.

If the file given by oldname does not exist, REN displays the following message on
the screen:

NO FILE

If the file given by newname is already present in the directory, REN displays the
following message on the screen:

FILE EXISTS
Examples:
A>REN NEWASM.ABG=0I.DFILE,ABG
The file OLDFILE.A86 changes to NEWASM.A86 on drive A.
B>REN A:X+PAS = Y.PLI
The file Y.PLI changes to X.PAS on drive A.
A>REN B:NEWLIST=8:0LDLIST
The file OLDLIST changes to NEWLIST on drive B. Since the second drive specifier,
B: is implied by the first one, it is unnecessary in this example. The command line

above has the same effect as the following:

A>REN B:NEWLIST=0LDLIST

4.13 The STAT (Status) Command

Syntax:

STAT

STAT d:=RO

STAT filespec {RO|RW/|SYS|DIR|SIZE}
STAT {d:}DSK: | USR:

STAT VAL: | DEV:
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Type:
Transient Utility
Purpose:
The various forms of the STAT Utility command give you information about the
disk drives, files and devices associated with your computer. STAT lets you change the
attributes of files and drives. You can also assign physical devices to the STAT logical

device names.

Note that the options following filespec can be enclosed in square brackets [], or be
preceded by a dollar $ sign or by no delimiter as shown in the syntax section above.

Remarks:

The notation RW tells you the drive is in a Read-Write state so that data can be
both read from and written to the disk.

The notation RO tells you the drive is in a Read-Only state so that data can only
be read from, but not written to, the disk.

Drives are in a Read-Write state by default, and become Read-Only when you set
the drive to RO or when you change a disk and forget to type a CTRL-C.

4.13.1 Set a Drive to Read-Only Status

Syntax:

STAT d:= RO

Purpose:

You can use this form of the STAT command to set the drive to Read-Only status.
Use CTRL-C to reset a drive to Read-Write.
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Example:
A>STAT B:= RO

The command line shown above sets drive B to Read-Only status.

4.13.2 Free Space on Disk

Syntax:

STAT {d:}
Purpose:

STAT with no command tail reports the amount of free storage space that is available
on all on-line disks. This form of the STAT command reports free space for only those
disks that have been accessed since CP/M-86 was last started or reloaded. You can
find the amount of free space on a particular disk by including the drive specifier in
the command tail.

Remarks:

If the drive specifier names a drive that is not on-line, CP/M-86 places the drive in
an on-line status.

This form of the STAT command displays information on your screen in the following
form:

d: RW, Free Space: nnK

where d is the drive specifier, and n is the number of kilobytes of storage remaining
on the disk in the drive specified by d.

Examples:

A>STAT
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Suppose you have two disk drives containing active disks. Suppose also that drive
A has 16K (16,384) bytes of free space, while drive B has 32K (32,728) bytes of free
space. Assume that drive A is marked RW, and drive B is marked RO. The STAT
command displays the following riiessages on your screen:

A: RW: Free Space: 16K
B: RD, Free Space: 32K

A>STAT B:

Suppose drive B is set to Read-Only and has 98 Kilobytes of storage that is free for
program and data storage. The following message is displayed on your screen:

B: RO, Free Space: 98K

4.13.3 Files - Display Space Used and Access Mode

Syntax:

STAT filespec {SIZE}
Purpose:

This form of the STAT command displays the amount of space in kilobytes used by
the specified file. It also displays the Access Mode of the file. STAT accepts wildcards
in the filename and filetype part of the command tail. When you include a wildcard
in your file specification, the STAT command displays a list of qualifying files from
the default or specified drive, with their file characteristics, in alphabetical order.

Note that the S option following the filespec can be erclosed in square brackets [ ],
or be preceded by a dollar $ sign, or by no delimiter as shown in the syntax line above.

CP/M-86 supports four file Access Modes:

RO The file has the Read-Only attribute that allows data to come from the
file, but the file cannot be altered.

RW The file has the Read-Write attribute that allows data to move either
to or from the file.
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SYS The file has the system attribute. System files do not appear in DIR

(directory) displays. Use DIRS to show System (SYS) files. Use the STAT
command to display all files including those with the System attribute.
The STAT command shows System files in parentheses.

DIR The file has the directory attribute and appears in DIR (directory)

displays.

A file has either the RO or RW attribute, and either the SYS or DIR attribute. By
default, and unless changed by the STAT command, a file has the RW and DIR
attributes.

This format for the STAT command produces a list of file characteristics under five
headings:

The first column displays the number of records used by the file, where each
record is 128 bytes in length. This value is listed on your screen under the
column marked Recs.

The second column displays the number of kilobytes used by the file, where
each kilobyte contains 1,024 bytes. This value is listed under Bytes.

The third column displays the number of directory entries used by the file. This
value appears under the FCBs column. FCB (File Control Block) is another name
for a directory entry.

The Access Modes are displayed under the Attributes column.

The file specification, consisting of the drive specifier, filename, and filetype of
the file appears under Name on your screen.

Remarks:

If the drive specifier is included, and the corresponding drive is not active, CP/M-
86 places the drive in an active status.

Use SIZE to tell STAT to compute the virtual file size of each file. The virtual and
real file size are identical for sequential files, but can differ for files written in random
mode. When you use SIZE, the additional column, marked Size, is displayed on the
screen. The value in this column represents the number of filled and unfilled records
allotted to the file.
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When you enter the command STAT *.*, STAT performs a directory verification to
ensure that two files do not share the same disk space allocaticn. This means that the
indicated file shares a portion of the disk with another file in the directory. If STAT
finds a duplicate space allocation it displays the following message:

Bad Directory on d:
Space Allocation Conflict:
User nn d:filename.tvp

STAT prints the user number and the name of the file containing doubly allocated
space. More than one file can be listed. The recommended solution is to erase the listed
files, and then type a CTRL-C.

STAT does a complete directory verification whenever a wildcard character appears
in the command tail.

Examples:
A>STAT MY*,*
This command tells STAT to display the characteristics of all files that begin with

the letters MY, with any filetype at all. Assume that the following three files satisfy
the file specification. The screen could display the following:

Drive B: User O
Recs Brtes FCBs Attributes Name
16 2K 1 Dir RW B:MYPROG +ABG
8 1K 1 Dir RO B:MYTEST .DAT
32 18K 2 Svs RO B:MYTRAN ,CMD
Total: 21K 4

B: RWs Free Space: 9Y9OK
A>STAT MY*,% SIZE

This command causes the same action as the previous command, but includes the
Size column in the display. Assume that MYFILE.DAT was written using random
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access from record number 8 through 15, leaving the first 8 records empty. The virtual
file size is 16 records, although the file only consumes eight records. The screen appears
as follows:

Drive B: User O
Size Recs Bvtes FCBs Attributes Name
16 i6 2K 1 Dir RW B:MYPROG .ABB
16 8 1K i Dir RO B:MYTEST .DAT
32 32 18K 2 Svs RO B:MYTRAN ,CMD
Total: 21K 4

B: RW» Free Srace: 90K

4.13.4 Set File Access Modes (Attributes)

Syntax:

STAT filespec RO [RW [SYS |DIR
Purpose:
This form of the STAT command lets you set the Access Mode for one or more files.

Note that the option following filespec can be enclosed in square brackets [ ], be
preceded by a dollar $ sign or by no delimiter as shown above.

The four Access Modes, described above, are:

RO

RW
SYS
DIR

Remarks:

If the drive named in the file specification corresponds to an inactive drive, CP/M-
86 first places the drive in an on-line state.

A file can have either the RO or RW Access Mode, but not both. Similarly, a file
can have either the SYS or DIR Access Mode, but not both.
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Examples:
A>S5TAT LETTER.TXT RO

This command sets the Access Mode for the file LETTER.TXT on the default drive
to RO. The following message appears on your screen if the file is present:

LETTER.TKT set to RO

The command:
B>STAT A:%,C0M S5YS
sets the Access Mode for all files on drive A, with filetype COM, to SYS. Given that
the three command files PIP, ED, and ASM-86 are present on drive A, the following
message appears on your screen:
PIP.COM set to S5YS

ED,.COM set to SYS
ASMBB set to SYS

4.13.5 Display Disk Status

Syntax:

STAT {d:}DSK:
Purpose:

This form of the STAT command displays internal information about your disk
system for all on-line disks.

If a drive is specified, it is placed in an on-line status.

The information provided by this command is useful for more advanced program-
ming, and is not necessary for your everyday use of CP/M-86.

Examples:

A>STAT DS5SK:

70 ALL INFORMATION PRESENTED HERE IS PROPRIETARY TO DIGITAL RESEARCH



CP/M-86 User’s Guide 4.13 The STAT Command

This STAT command displays information about drive A in the following form.
STAT supplies numbers for n.

A: Drive Characteristics
nnnn: 128 Byte Record Capacity
nnnn: Kilobyte Drive Capacity
nnnn: 32 Byte Directory Entries
nnnn: Checked Directory Entries
nnnn: 128 Byte Records/Directory Entry
nnnn: 128 Byte Records/Block
nnnn: 128 Byte Records/Track
nnnn: Reserved Tracks

A>STAT B:DSK:

This command produces the information shown in the previous example for drive
B.

4.13.6 Display User Numbers With Active Files

Syntax:

STAT {d:}USR:
Purpose:

This form of the STAT command lets you determine the User Numbers that have
files on the disk in the specified drive.

User Numbers are assigned to files that are created under CP/M-86. Use this form
of the STAT command to determine the active User Numbers on a disk.

Examples:

AR>STAT USR:

This command displays the User Numbers containing active files on the disk in drive
A.
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4.13.7 Display STAT Commands and Device Names

Syntax:

STAT VAL:
Purpose:

STAT VAL: displays the general form of the STAT commands. It also displays the
possible physical device names that you can assign to each of the four CP/M-86 logical
device names.

Examples:
The STAT VAL: display is shown below:

A>5TAT VAl:
STAT 2.1

Read Only Disk: d:=RO

Set Attribute: d:filename.tvyr [rol [rwl] [svys] [dirl
Disk Status : DSK: d:DSK:

User Status : USR: d:USR:

Iobvyte Assidgn:

CON: = TTY: CRT: BAT: UCI1:

AXI: = TTY: PTR: UR1i: URZ:

AXD: = TTY: PTP: UP1: UPZ2:

LST: = TTY: CRT: LPT: UL1l:

A

4.13.8 Display and Set Physical to Logical Device Assignments

Syntax:

STAT DEV:
STAT logical device: = physical device:

Purpose:

STAT DEV: displays the current assignments for the four CP/M-86 logical device
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names, CON:, RDR:, PUN: and LST:. Use the second form of the above STAT com-
mand to change these current assignments. The command STAT VAL: displays the
possible physical device names that you can assign to each logical device name. Refer
to the part of the STAT VAL: display entitled Iobyte Assign shown above.

When you assign a physical device to a logical device, STAT assigns a value from 0
to 3 to the logical device name in what is called the IObyte.

You can assign any of the listed physical device names to their appropriate logical
device names. However, the assignment does not work unless you are using the proper
Input-Output Port on your computer, with the proper cable to connect the computer
to the device, and the proper 10 (Input-Output) driver routine for the particular physical
device.

The physical device drivers have to be implemented in the BIOS (Basic Disk Operating
System). The IObyte must be read and interpreted. The appropriate drivers must be
jumped to for the logical output routine. Refer to the CP/M-86 System Guide ftor
further information on handling external physical devices.

Examples:

A>STAT CON: = CRT:

The command above assigns the physical device name CRT: to the logical input
device name CON:, which generally refers to the console.

A>STAT L5T: = LPT:

The command above assigns the physical device name LPT: to the logical output
device name LST:, which generally refers to the list device of the printer.

4.14 The SUBMIT (Batch Processing) Command

Syntax:

SUBMIT filespec { parameters... }

Type:

Transient Utility
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Purpose:

The SUBMIT Utility lets you group a set of commands together for automatic
processing by CP/M-86.

Normally, you enter commands one line at a time. If you must enter the same sequence
of commands several times, you’ll find it easier to batch the commands together using
the SUBMIT Utility. To do this create a file and list your commands in this file. The
file is identified by the filename, and must have a filetype of SUB. When you issue the
SUBMIT command, SUBMIT reads the file named by filespec and prepares it for
interpretation by CP/M-86.

The file of type SUB can contain any valid CP/M-86 commands. If you want, you
can include SUBMIT parameters within the SUB file that are filled in by values that
you include in the command tail.

SUBMIT parameters take the form of a dollar sign ($), followed by a number in the
range 1 through 9:

$1
$2
$3
$4
$5
$6
$7
$38
$9

You can put these parameters anywhere in the command lines in your file of type
SUB.

The SUBMIT Utility reads the command line following SUBMIT filespec and sub-
stitutes the items you type in the command tail for the parameters that you included
in the file of type SUB. When the substitutions are complete, SUBMIT sends the file
to CP/M-86 line by line as if you were typing each command.

Remarks:

Each item in the command tail is a sequence of alphabetic, numeric, and/or special
characters. The items are separated by one or more blanks.
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The first word in the command tail takes the place of $1, the second word replaces
$2, and so-forth, through the last parameter.

If you type fewer items in the command tail than parameters in the SUB file, remaining
parameters are removed from the command line.

If you type more items in the command tail than parameters in the SUB file, the
words remaining in the command tail are ignored.

SUBMIT creates a file named $$$.SUB that contains the command lines resulting
from the substitutions.

Batch command processing stops after reading the last line of the SUB file. CTRL-
Break stops the SUBMIT process. You can also stop batch processing before reaching
the end of the SUB file by pressing any key after CP/M-86 issues the command input
prompt, A>.

The file $$3.SUB is automatically removed when CP/M-86 has processed all com-
mand lines.

SUB files cannot contain nested SUBMIT commands. However, the last command
in a SUB file can be a SUBMIT command that chains to another SUB file.

To include an actual dollar sign ($) in your file of type SUB, type two dollar signs
($$). The SUBMIT Utility replaces them with a single dollar sign when it substitutes
a command tail item for a $§ parameter in the SUB file.

Examples:
A>5UBMIT SUBFILE

Assume the file SUBFILE.SUB is on the disk in drive A, and that it contains the lines
shown below.

DIR *.COM
ASMBE X $%$5B
PIP LE8T:= X.PRNLTBDBO]
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The SUBMIT command shown above sends the sequence of commands contained
in SUBFILE.SUB to CP/M-86 for processing. CP/M-86 first performs the DIR command
and then assembles X.A86. When ASM-86 finishes, the PIP command line is executed.

A>SUBMIT B:ASMCOM X 8 DBO 52 <-~-these command tail
items are assidgned

$1 $2 $3 $4 <--to these SUB file %n
parameters.,
Assume that ASMCOM.SUB is present on drive B and that it contains the commands:
ERA %1.BAK
ASMBGE %1 $%%4
PIP LST:= $1.PRNLT$Z $3 $51]

The SUBMIT Utility reads this file and substitutes the items in the command tail for
the parameters in the SUB file as follows:

ERA X.BAK
ASMBG X 57
PIP LST:= X.PRNLT8 D8O]

These commands are executed from top to bottom by CP/M-86.

4.15 The TOD (Display and Set Time of Day) Command
TOD {time-specification | P }
Type:
Transient Utility
Purpose:
The TOD Utility lets you examine and set the time of day.
When you start CP/M-86, the date and time are set to the creation date of the BDOS.

Use TOD to change this initial value, at your option, to the current date and actual
time.
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A date is represented as a month value in the range 1 to 12, a day value in the range
1 to 31, depending upon the month, and a two digit year value relative to 1900.

Time is represented as a twenty-four hour clock, with hour values from 00 to 11
for the morning, and 12 to 23 for the afternoon.

Use the command:
TOD
to obtain the current date and time in the format:
weekday month/day/year hour:minute:second
For example, the screen might appear as:
12/706/81 089:15:37
in response to the TOD command.
Use the command form:
TOD time-specification
to set the date and time, where the time-specification takes the form:
month/day/year hour:minute:second
A command line in this form is:
TOD 02/09/81 10:30:00
To let you accurately set the time, the TOD Utility writes the message:
Press any Kevy to set time

When the time that you give in the command tail occurs, press any key. TOD begins
timing from that instant, and responds with a display in the form:

02/08/781 10:30:00
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Use the command form:
TOD P

to continuously print the date and time on the screen. You can stop the continuous
display by pressing any key.

Remarks:
TOD checks to ensure that the time-specification represents a valid date and time.
You need not set the time-of-day for proper operation of CP/M-86.

Examples:

A>TOD
This command writes the current date and time on the screen.

A>TOD 12731781 23:58:59

This command sets the current date and time to the last second of 1981.

4.16 The TYPE (Display File) Built-in

Syntax:

TYPE {d:}ilename{.typ}
Type:
Built-in
Purpose:
The TYPE built-in displays the contents of a character file on your screen.
Remarks:

Tab characters occurring in the file named by the file specification are expanded to
every eighth column position of your screen.
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Press any key on your keyboard to discontinue the TYPE command.
Make sure the file specification identifies a file containing character data.

If the file named by the file specification is not present on an on-line disk, TYPE
displays the following message on your screen:

NO FILE

To list the file at the printer as well as on the screen, type a CTRL-P before entering
the TYPE command line. To stop echoing keyboard input at the printer, type a second
CTRL-P.
Examples:
A>TYPE MYPROG.ABG

This command displays the contents of the file MYPROG.A86 on your screen.

A>TYPE B:THISFILE

This command displays the contents of the file THISFILE from drive B on your
screen.

4.17 The USER (Display and Set User Number) Built-in

Syntax:

USER { number }
Type:

Built-in
Purpose:

The USER Built-in command displays and changes the current user number. The
disk directory can be divided into distinct groups according to a User Number.
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Remarks:

When CP/M-86 starts, 0 is the current User Number. Any files you create under this
User Number are not generally accessible under any other User Number except through
the PIP command or the System (SYS) attribute as assigned with the STAT command.
(See the G parameter of the PIP Utility.)

Use the command

USER
to display the current User Number.
Use the command

USER number

where number is a number in the range 0 through 15, to change the current User
Number.

Use the command

STAT USR:
to get a list of User Numbers that have files associated with them.
Examples:

A>USER
0

This command displays the current User Number.
A>USER 3

This command changes the current User Number to 3.

End of Section 4
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Section 5
ED, The CP/M-86 Editor

5.1 Introduction to ED

To do almost anything with a computer you need some way to enter data, some
way to give the computer the information you want it to process. The programs most
commonly used for this task are called editors. They transfer your keystrokes at the
keyboard to a disk file. CP/M-86’s editor is named ED. Using ED, you can easily create
and alter CP/M-86 text files.

The correct command syntax for invoking the CP/M-86 editor is given in the first
section, “Starting ED.” After starting ED, you issue commands that transfer text from
a disk file to memory for editing. “ED Operation” details this operation and describes
the basic text transfer commands that allow you to easily enter and exit the editor.

“Basic Editing Commands” details the commands that edit a file. “Combining ED
Commands” describes how to combine the basic commands to edit more efficiently.
Although you can edit any file with the basic ED commands, ED provides several more

commands that perform more complicated editing functions, as described in “Advanced
ED Commands.”

During an editing session, ED may return two types of error messages. “ED Error

Messages™ lists these messages and provides examples that indicate how to recover
from common editing error conditions.

5.2 Starting ED

Syntax:

ED filespec filespec
To start ED, enter its name after the CP/M-86 prompt. The command ED must be
followed by a file specification, one that contains no wildcard characters, such as:

A>ED MYFILE.TEX

The file specification, MYFILE.TEX in the above example, specifies a file to be edited
or created. The file specification can be preceded by a drive specifier but a drive specifier
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is unnecessary if the file to be edited is on your default drive. Optionally, the file
specification can be followed by a drive specifier, as shown in the following example.

A>ED MYFILE.TEX B:

In response to this command, ED opens the file to be edited, MYFILE.TEX, on drive
A, but sends all the edited material to a file on drive B.

Optionally, you can send the edited maierial to a file with a different filename, as
shown in the following example.

A>ED MYFILE.TEX YOURFILE.TEX

The file with the different filename cannot already exist or ED prints the following
message and terminates.

Dutput File Existssy Erase It

The ED prompt, *, appears at the screen when ED is ready to accept a command, as
shown below.

A>ED MYFILE.TEX
HER

If no previous version of the file exists on the carrent disk, ED automatically creates
a new file and displays the following message:

NEW FILE
HEEE ]

Note: before starting an editing session, use the STAT command to check the amount
of free space on your disk. Make sure that the unused portion of your disk is at least
as large as the file you are editing - larger if you plan to add characters to the file.
When ED finds a disk or directory full, ED has only limited recovery mechanisms.
These are explained in “ED Error Messages.”

5.3 ED Operation

With ED, you change portions of a file that pass through a memory buffer. When
you start ED with one of the commands shown above, this memory buffer is empty.
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At your command, ED reads segments of the source file, for example MYFILE.TEX,
into the memory buffer for you to edit. If the file is new, you must insert text into the
file before you can edit. During the edit, ED writes the edited text onto a temporary
work file, MYFILE.$$$.

When you end the edit, ED writes the memory buffer contents to the temporary file,
followed by any remaining text in the source file. ED then changes the name of the
source file from MYFILE.TEX to MYFILE.BAK, so you can reclaim this original
material from the back-up file if necessary. ED then renames the temporary file,

MYFILE.$$$, to MYFILE.TEX, the new edited file. The following figure illustrates
the relationship between the source file, the temporary work file and the new file.

Note: when you invoke ED with two filespecs, an input file and an output file, ED
does not rename the input file to type .BAK; therefore, the input file can be Read-Only
or on a write protected disk if the output file is written to another disk.

Source
Libraries

Source
File

Temporary
File

New
Source

File

Figure 5-1. Overall ED Operation
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In the figure above, the memory buffer is logically between the source file and the
temporary work file. ED supports several commands that transfer lines of text between
the source file, the memory buffer and the temporary, and eventually final, file. The
following table lists the three basic text transfer commands that allow you to easily
enter the editor, write text to the temporary file, and exit the editor.

Table 5-1. Text Transfer Commands

Command Result

nA Append the next n unprocessed source lines from the source
file to the end of the memory buffer.

nW Write the first n lines of the memory buffer to the temporary
file free space.

E End the edit. Copy all buffered text to the temporary file, and
copy all unprocessed source lines to the temporary file. Rename
files.

5.3.1 Appending Text into the Buffer

When you start ED and the memory buffer is empty, you can use the A (append)
command to add text to the memory buffer.

Note: ED can number lines of text to help you keep track of data in the memory buffer.
The colon that appears when you start ED indicates that line numbering is turned on.
Type -V after the ED prompt to turn the line number display off. Line numbers appear
on the screen but never become a part of the output file.

The A (Append) Command

The A command appends (copies) lines from an existing source file into the memory
buffer. The form of the A command is:

nA
where n is the number of unprocessed source lines to append into the memory buffer.

If a pound sign, #, is given in place of n, then the integer 65535 is assumed. Because
the memory buffer can contain most reasonably sized source files, it is often possible
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to issue the command #A at the beginning of the edit to read the entire source file
into memory.

If n is 0, ED appends the unprocessed source lines into the memory buffer until the
buffer is approximately half full. If you do not specify n, ED appends one line from
the source file into the memory buffer.

5.3.2 ED Exit

You can use the W (Write) command and the E (Exit) command to save your editing
changes. The W command writes lines from the memory buffer to the new file without
ending the ED session. An E command saves the contents of the buffer and any
unprocessed material from the source file and exits ED.

The W (Write) Command

The W command writes lines from the buffer to the new file. The form of the W
command is:

nW

where n is the number of lines to be written from the beginning of the buffer to the
end of the new file. If n is greater than 0, ED writes n lines from the beginning of the
buffer to the end of the new file. If n is 0, ED writes lines until the buffer is half empty.
The OW command is a convenient way of making room in the memory buffer for more
lines from the source file. You can determine the number of lines to write out by
executing a OV command to check the amount of free space in the buffer, as shown
below:

* O

1:
25000/30000
1: »

The above display indicates that the total size of the memory buffer is 30,000 bytes
and there are 25,000 free bytes in the memory buffer.

Note: after a W command is executed, you must enter the H command to reedit the
saved lines during the current editing session.
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The E (Exit) Command

An E command performs a normal exit from ED. The form of the E command is:
E
followed by a carriage return.

When you enter an E command, ED first writes all data lines from the buffer and
the original source file to the new file. If a .BAK file exists, ED deletes it, then renames
the original file with the .BAK filetype. Finally, ED renames the new file from
filename.$$$ to the original filetype and returns control to the CCP.

The operation of the E command makes it unwise to edit a back-up file. When you
edit a BAK file and exit with an E command, ED erases your original file because it
has a .BAK filetype. To avoid this, always rename a back-up file to some other filetype
before editing it with ED.

Note: any command that terminates an ED session must be the only command on the
line.

5.4 Basic Editing Commands

The text transfer commands discussed above allow you to easily enter and exit the
editor. This section discusses the basic commands that edit a file.

ED treats a file as a long chain of characters grouped together in lines. ED displays
and edits characters and lines in relation to an imaginary device called the character
pointer (CP). During an edit session, you must mentally picture the CP’s location in
the memory buffer and issue commands to move the CP and edit the file.

The following commands move the character pointer or display text in the vicinity
of the CP. These ED commands consist of a numeric argument and a single command
letter and must be followed by a carriage return. The numeric argument, n, determines
the number of times ED executes a command; however, there are four special cases
to consider in regard to the numeric argument:

m If the numeric argument is omitted, ED assumes an argument of 1.
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B Use a negative number if the command is to be executed backwards through
the memory buffer. (The B command is an exception).

® If you enter a pound sign, #, in place of a number, ED uses the value 65535
as the argument. A pound sign argument can be preceded by a minus sign to
cause the command to execute backwards through the memory buffer (— #).

® ED accepts 0 as a numeric argument only in certain commands. In some cases,
0 causes the command to be executed approximately half the possible number
of times, while in other cases it prevents the movement of the CP.
The following table alphabetically summarizes the basic editing commands and their

valid arguments.

Table 5-2. Basic Editing Commands

Command Action

B, -B Move CP to the beginning (B) or end (-B) of the memory buffer.

nC, -nC Move CP n characters forward (nC) or backward (-nC) through
the memory buffer.

nD, -nD Delete n characters before (-nD) or after (nD) the CP.

I Enter insert mode.

Istring 1 Z Insert a string of characters.

nkK, -nK Delete (kill) n lines before the CP (-nK) or after the CP (nK).

nL, -nL Move the CP n lines forward (nL) or backward (-nL) through
the memory buffer.

nT, -nT Type n lines before the CP (-nT) or after the CP (nT).

n, -n Move the CP n lines before the CP (-n) or after the CP (n) and

display the destination line.
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The following sections discuss ED’s basic editing commands in more detail. The
examples in these sections illustrate how the commands affect the position of the
character pointer in the memory buffer. Later examples in “Combining ED Commands”
illustrate how the commands appear at the screen. For these sections, however, the
symbol * in command examples represents the character pointer, which you must
imagine in the memory buffer.

5.4.1 Moving the Character Pointer

This section describes commands that move the character pointer in useful increments
but do not display the destination line. Although ED is used primarily to create and
edit program source files, the following sections present a simple text as an example
to make ED easier to learn and understand.

The B (Beginning/Bottom) Command

The B command moves the CP to the beginning or bottom of the memory buffer.
The forms of the B command are:

B, -B

-B moves the CP to the end or bottom of the memory buffer; B moves the CP to the
beginning of the buffer.

The C (Character) Command

The C command moves the CP forward or backward the specified number of char-
acters. The forms of the C command are:

nC, -nC

where n is the number of characters the CP is to be moved. A positive number moves
the CP towards the end of the line and the bottom of the buffer. A negative number
moves the CP towards the beginning of the line and the top of the buffer. You can
enter an n large enough to move the CP to a different line. However, each line is
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separated from the next by two invisible characters: a carriage-return and a line-feed
represented by <cr><If>. You must compensate for their presence. For example, the
command 30C moves the CP to the next line:

Emily Dickinson said,<cr><If>
“I fin"d ecstasy in living -<cr><lIf>

The L (Line) Command

The L command moves the CP the specified number of lines. After an L command,
the CP always points to the beginning of a line. The forms of the L command are:

nlL, -nL

where n is the number of lines the CP is to be moved. A positive number moves the
CP towards the end of the buffer. A negative number moves the CP back toward the
beginning of the buffer. The command 2L moves the CP two lines forward through
the memory buffer and positions the character pointer at the beginning of the line.

Emily Dickinson said,<cr><If>
“I find ecstasy in living -<cr><If>
“the mere sense of living<<cr><If>

The command -L moves the CP to the beginning of the previous line, even if the CP

originally points to a character in the middle of the line. Use the special character 0
to move the CP to the beginning of the current line.

The n (Number) Command

The n command moves the CP and displays the destination line. The forms of the
n command are:

n, -n
where n is the number of lines the CP is to be moved. In response to this command,
ED moves the CP forward or backward the number of lines specified, then prints only

the destination line.

Emily Dickinson said,<cr><If>
*1 find ecstasy in living -<cr><If>
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A further abbreviation of this command is to enter no number at all. In response to a
carriage return without a preceding command, ED assumes an n command of 1 and
moves the CP down to the next line and prints it.

Emily Dickinson said,<cr><If>
I find ecstasy in living -<cr><l|f>

Also, a minus sign, -, without a number moves the CP back one line.

5.4.2 Displaying Memory Buffer Contents

ED does not display the contents of the memory buffer until you specify which part
of the text you want to see. The T command displays text without moving the CP.

The T (Type) Command

The T command types a specified number of lines from the CP at the screen. The
forms of the T command are:

nT, -nT

where n specifies the number of lines to be displayed. If a negative number is entered,
ED displays n lines before the CP. A positive number displays n lines after the CP. If
no number is specified, ED types from the character pointer to the end of the line. The
CP remains in its original position no matter how many lines are typed. For example,
if the character pointer is at the beginning of the memory buffer, and you instruct ED
to type four lines (4T), four lines are displayed at the screen, but the CP stays at the
beginning of line 1.

“Emily Dickinson said,<cr><If>
“I find ecstasy in living -<cr><If>
the mere sense of living

is joy enough.”

If the CP is between two characters in the middle of the line, T command with no
number specified types only the characters between the CP and the end of the line, but
the character pointer stays in the same position, as shown in the memory buffer example

below.

“I find ec’stasy in living -
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Whenever ED is displaying text with the T command, you can enter a CTRL-S to stop
the display, then a CTRL-Q when you’re ready to continue scrolling. Enter a CTRL-
C to abort long type-outs.

5.4.3 Deleting Characters

The D (Delete) Command

The D command deletes a specified number of characters and has the forms:
nD, -nD

where n is the number of characters to be deleted. If no number is specified, ED deletes
the character to the right of the CP. A positive number deletes multiple characters to
the right of the CP, towards the bottom of the file. A negative number deletes characters
to the left of the CP, towards the top of the file. If the character pointer is positioned
in the memory buffer as shown below:

Emily Dickinson said,<cr><If>

“I find ecstasy in living -<cr><If>
the mere sense of living<cr><If>
is joy "enough.” <cr><lf>

the command 6D deletes the six characters after the CP, and the resulting memory
buffer looks like this:

Emily Dickinson said,<cr><If>

“I find ecstasy in living -<cr><If>
the mere sense of living<cr><If>
is joy "’ <cr><lIf>

You can also use a D command to delete the <cr><If> between two lines to join
them together. Remember that the <cr> and <If> are two characters.

The K (Kill) Command

The K command kills or deletes whole lines from the memory buffer and takes the
forms:

nK, -nK
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where n is the number of lines to be deleted. A positive number kills lines after the
CP. A negative number kills lines before the CP. When no number is specified, ED
kills the current line. If the character pointer is at the beginning of the second line (as
shown below),

Emily Dickinson said,<cr><If>
I find ecstasy in living -<cr><lIf>
the mere sense of living<cr><lf>
is joy enough.”<cr><lf>

then the command -K deletes the previous line and the memory buffer changes:

I find ecstasy in living -<cr><lIf>
the mere sense of living<cr><If>
is joy enough.”<cr><lf>

If the CP is in the middle of a line, a K command kills only the characters from the
CP to the end of the line and concatenates the characters before the CP with the next
line. A -K command deletes all the characters between the beginning of the previous
line and the CP. A OK command deletes the characters on the line up to the CP.

You can use the special # character to delete all the text from the CP to the beginning
or end of the buffer. Be careful when using #K because you cannot reclaim lines after
they are removed from the memory buffer.

5.4.4 Inserting Characters into the Memory Buffer

The I (Insert) Command

To insert characters into the memory buffer from the screen, use the I command.
The I command takes the forms:

I
Istring™Z

When you type the first command, ED enters insert mode. In this mode, all keystrokes

are added directly to the memory buffer. ED enters characters in lines and does not
start a new line until you press the enter key.

92 ALL INFORMATION PRESENTED HERE IS PROPRIETARY TO DIGITAL RESEARCH



CP/M-86 User’s Guide 5.4 Basic Editing Commands

A> ED B:QUOTE.TEX
NEW FILE
HIE |
1: Emily DicKinson said;
23 "I find ecstasy in living -
3: the mere sense of living
4: is Joy enough.,”
St 4
: *

Note: to exit from insert mode, you must press CTRL-Z or Esc. When the ED prompt,
*, appears on the screen, ED is not in insert mode.

In command mode, you can use CP/M-86 line editing control characters to edit your
input. The table below lists these control characters.

Table 5-3. CP/M-86 Line Editing Controls

Command Result

CTRL-C Abort the editor and return to the CP/M-86 system.

CTRL-E Return carriage for long lines without transmitting command
line to the buffer.

CTRL-H Delete the last character typed on the current line.

CTRL-U Delete the entire line currently being typed.

CTRL-X Delete the entire line currently being typed. Same as CTRL-
U.

Rubout Remove the last character and echo deleted character at the
screen.

Note: in insert mode, the same line editing controls exist except for CTRL-C and

CTRL-E.
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When entering a combination of numbers and letters, you might find it inconvenient
to press a caps-lock key if your terminal translates caps-locked numbers to special
characters. ED provides two ways to translate your alphabetic input to upper-case
without affecting numbers. The first is to enter the insert command letter in upper-
case: 1. All alphabetics entered during the course of the capitalized command, either
in insert mode or as a string, are translated to upper-case. (If you enter the insert
command letter in lower-case, all alphabetics are inserted as typed). The second method
is to enter a U command before inserting text. Upper-case translation remains in effect
until you enter a -U command.

The Istring"Z (Insert String) Command

The second form of the I command does not enter insert mode. It inserts the character
string into the memory buffer and returns immediately to the ED prompt. You can
use CP/M-86’s line editing control characters to edit the command string.

To insert a string, first use one of the commands that position the CP. You must
move the CP to the place where you want to insert a string. For example, if you want
to insert a string at the beginning of the first line, use a B command to move the CP
to the beginning of the buffer. With the CP positioned correctly, enter an insert string,
as shown below:

iln 1870, £
This inserts the phrase “In 1870, at the beginning of the first line, and returns imme-
diately to the ED prompt. In the memory buffer, the CP appears after the inserted
string, as shown below:

In 1870, "Emily Dickinson said,<cr><If>

5.4.5 Replacing Characters

The S (Substitute) Command

The S command searches the memory buffer for the specified string, but when it
finds it, automatically substitutes a new string for the search string. The S command
takes the form:

nSsearch string”Znew string
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where n is the number of substitutions to make. If no number is specified, ED searches
for the next occurrence of the search string in the memory buffer. For example, the
command:

Emily DicKinson"ZThe roet

searches for the first occurrence of Emily Dickinson and substitutes The poet. In the
memory buffer, the CP appears after the substituted phrase, as shown below:

The poet” said,<cr><If>

If upper-case translation is enabled by a capital S command letter, ED looks for a
capitalized search string and inserts a capitalized insert string. Note that if you combine

this command with other commands, you must terminate the new string with a
CTRL-Z.

5.5 Combining ED Commands

It saves keystrokes and editing time to combine the editing and display commands.
You can type any number of ED commands on the same line. ED executes the command
string only after you press the carriage-return key. Use CP/M-86’s line editing controls
to manipulate ED command strings.

When you combine several commands on a line, ED executes them in the same order
they are entered, from left to right on the command line. There are four restrictions
to combining ED commands:

® The combined command line must not exceed CP/M-86’s 128 character max-
imum.

m If the combined command line contains a character string, the line must not
exceed 100 characters.

B Commands to terminate an editing session must not appear in a combined
command line.

® Commands, such as the I, S, J, X and R commands, that require character
strings or filespecs must be either the last command on a line or must be
terminated with a CTRL-Z or Esc character, even if no character string or
filespec is given.
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While the examples in the previous section show the memory buffer and the position
of the character pointer, the examples in this section show how the screen looks during
an editing session. Remember that the character pointer is imaginary, but you must
picture its location because ED’s commands display and edit text in relation to the
character pointer.

5.5.1 Moving the Character Pointer

To move the CP to the end of a line without calculating the number of characters,
combine an L command with a C command, L-2C. This command string accounts for
the <cr><If> sequence at the end of the line.

Change the C command in this command string to move the CP more characters to
the left. You can use this command string if you must make a change at the end of
the line and you don’t want to calculate the number of characters before the change,
as in the following example.

1: *#T
1: Emily DicKinson said:
1: #L-7CT
said.
1: *

5.5.2 Displaying Text

A T command types from the CP to the end of the line. To see the entire line, you
can combine an L command and a T command. Type 0it to move the CP from the
middle to the beginning of the line and then display the entire line. In the example
below, the CP is in the middle of the line. OL moves the CP to the beginning of the
line. T types from the CP to the end of the line, allowing you to see the entire line.

3: *T
sence of living
3: *0LT
3: the mere sense of living
3: %

The command OTT displays the entire line without moving the CP.
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To verify that an ED command moves the CP correctly, combine the command with
the T command to display the line. The following example combines a C command
and a T command.

2: #8CT
ecstasy in living -
2: *
4d: *B#T
1: Emily DicKinson said:»
21 "I find ecstasy in living -
3: the mere sense of living
4 is Joy enough,"
1: *

5.5.3 Editing

To edit text and verify corrections quickly, combine the edit commands with other
ED commands that move the CP and display text. Command strings like the one below
move the CP, delete specified characters, and verify changes quickly.

1: #15C5D00LT
1: Emily DicKinson
1: *

Combine the edit command K with other ED commands to delete entire lines and
verify the correction quickly, as shown below.

1: *2L2KB#T

1: Emily DicKinson said,

2: "I find ecstasy in living -
1: *

The abbreviated form of the 1 (insert) command makes simple textual changes. To
make and verify these changes, combine the | command string with the C command
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and the OLT command string as shown below. Remember that the insert string must
be terminated by a CTRL-Z.

1: #2001 to a friend "Z20LT

1: Emily DicKinson said to a friend:
1: =»

5.5 Advanced ED Commands

The basic editing commands discussed above allow you to use ED for all your editing.
The following ED commands, however, enhance ED’s usefulness.

5.6.1 Moving the CP and Displaying Text

The P (Page) Command

Although you can display any amount of text at the screen with a T command, it
is sometimes more convenient to page through the buffer, viewing whole screens of
data and moving the CP to the top of each new screen at the same time. To do this,
use ED’s P command. The P command takes the following forms:

nP, -nP
where n is the number of pages to be displayed. If you do not specify n, ED types the
23 lines following the CP and then moves the CP forward 23 lines. This leaves the CP
pointing to the first character on the screen.
To display the current page without moving the CP, enter OP. The special character

0 prevents the movement of the CP. If you specify a negative number for n, P pages
backwards towards the top of the file.

The n: (Line Number) Command

When line numbers are being displayed, ED accepts a line number as a command
to specify a destination for the CP. The form for the line number command is:

n:
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where n is the number of the destination line. This command places the CP at the
beginning of the specified line. For example, the command 4: moves the CP to the
beginning of the fourth line.

Remember that ED dynamically renumbers text lines in the buffer each time a line

is added or deleted. Therefore, the number of the destination line you have in mind
can change during editing.

The :n (Through Line Number) Command

The inverse of the line number command specifies that a command should be executed
through a certain line number. You can only use this command with three ED com-
mands: the T (type) command, the L (line) command, and the K (kill) command. The
:n command takes the following form:

:ncommand

where n is the line number through which the command is to be executed. The :n part
of the command does not move the CP, but the command that follows it might.

You can combine n: with :n to specify a range of lines through which a command
should be executed. For example, the command 2::4T types the second, third, and
fourth lines, as shown below.

*2::dT
"I find ecstasy in living -
the mere sense of living

is dovy enoudh,"
*

ME WM~

5.6.2 Finding and Replacing Character Strings

ED supports a find command, F, that searches through the memory buffer and places
the CP after the word or phrase you want. The N command allows ED to search
through the entire source file instead of just the buffer. The J] command searches for
and then juxtaposes character strings.
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The F (Find) Command

The F command performs the simplest find function. Its form is:
nFstring

where n is the occurrence of the string to be found. Any number you enter must be
positive because ED can only search from the CP to the bottom of the buffer. If you
enter no number, ED finds the next occurrence of the string in the file. In the following
example, the second occurrence of the word living is found.

l: *2fliving
3: *

The character pointer moves to the beginning of the third line where the second
occurrence of the word living is located. To display the line, combine the find command
with a type command. Note that if you follow an F command with another ED
command on the same line, you must terminate the string with a CTRL-Z, as shown
below.

1: *2fliving*Z01t
3: %the mere sense of living

It makes a difference whether you enter the F command in upper- or lower-case. If
you enter F, ED internally translates the argument string to upper-case. If you specify
f, ED looks for an exact match. For example, FCp/m-86 searches for CP/M-86 but
fCp/m-86 searches for Cp/m-86, and cannot find CP/M-86 or cp/m-86.

If ED does not find a match for the string in the memory buffer, it issues the message:

BREAK # AT

where the symbol # indicates that the search failed during the execution of an F
command.

The N Command

The N command extends the search function beyond the memory buffer to include
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the source file. If the search is successful, it leaves the CP pointing to the first character
after the search string. The form of the N command is:

nNstring

where n is the occurrence of the string to be found. If no number is entered, ED looks
for the next occurrence of the string in the file. The case of the N command has the
same effect on an N command as it does on an F command. Note that if you follow
an N command with another ED command, you must terminate the string with a
CTRL-Z.

When an N command is executed, ED searches the memory buffer for the specified
string, but if ED doesn’t find the string, it doesn’t issue an error message. Instead, ED
automatically writes the searched data from the buffer into the new file. Then ED
performs a OA command to fill the buffer with unsearched data from the source file.
ED continues to search the buffer, write out data and append new data until it either
finds the string or reaches the end of the source file. If ED reaches the end of the source
tile, ED issues the following message:

BREAK “#” AT
Because ED writes the searched data to the new file before looking for more data in
the source file, ED usually writes the contents of the buffer to the new file before

finding the end of the source file and issuing the error message.

Note: you must use the H command to continue an edit session after the source file
is exhausted and the memory buffer is emptied.

The J (Juxtapose) Command

The ] command inserts a string after the search string, then deletes any characters
between the end of the inserted string to the beginning of the third delete-to string,.
This juxtaposes the string between the search and delete-to strings with the insert string,.
The form of the ] command is:

nJsearch string"Zinsert string"Zdelete-to string

where n is the occurrence of the search string. If no number is specified, ED searches
for the next occurrence of the search string in the memory buffer. In the following
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example, ED searches for the word Dickinson and inserts the phrase told a friend after
it and then deletes everything up to the comma.

1: *=#T

1: Emily DicKinson said,

23 “I find ecstasy in living -

3: the mere sense of living

4: is Jovy enough,"

1: #JDicKinson*Z told a friend 2
: #¥01t

1: Emily DicKinson told a friend.

1: %

If you combine this command with other commands, you must terminate the delete-
to string with a CTRL-Z or Esc. (This is shown in the following example). If an upper-
case ] command letter is specified, ED looks for upper-case search and delete-to strings
and inserts an upper-case insert string.

The ] command is especially useful when revising comments in assembly language
source code, as shown below.

236: SORT LXI Hs SH iADDRESS TOGGLE SWITCH
236: *J7 "ZADDRESS SWITCH TOGGLE"Z "L Z0OLT

236: SORT LXI Hs SW sADDRESS SWITCH TOGGLE
236: *

In this example, ED searches for the first semicolon and inserts ADDRESS SWITCH
TOGGLE after the mark and then deletes to the <cr><If> sequence, represented by
CTRL-L. (In any search string, you can use CTRL-L to represent a <cr></If> when
your desired phrase extends across a line break. You can also use a CTRL-1 in a search
string to represent a tab).

Note: if long strings make your command longer than your screen line length, enter a
CTRL-E to cause a physical carriage return at the screen. A CTRL-E returns the cursor
to the left edge of the screen, but does not send the command line to ED. Remember
that no ED command line containing strings can exceed 100 characters. When you
finish your command, press the carriage-return key to send the command to ED.
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The M (Macro) Command

An ED macro command, M, can increase the usefulness of a string of commands.
The M command allows you to group ED commands together for repeated execution.
The form of the M command is:

nMcommand string

where n is the number of times the command string is to be executed. A negative
number is not a valid argument for an M command. If no number is specifed, the
special character # is assumed, and ED executes the command string until it reaches
the end of data in the buffer or the end of the source file, depending on the commands
specified in the string. In the following example, ED executes the four commands
repetitively until it reaches the end of the memory buffer:

l: ¥mfliving " Z-6diliving Z0lt
21 "I find ecstasy in Living -
3: the mere sense of Living

BREAK "#" AT 2
3: #

The terminator for an M command is a carriage return; therefore, an M command
must be the last command on the line. Also, all character strings that appear in a macro
must be terminated by CTRL-Z or Esc. If a character string ends the combined-
command string, it must be terminated by CTRL-Z, then followed by a <cr> to end
the M command.

The execution of a macro command always ends in a BREAK “#”’ message, even
when you have limited the number of times the macro is to be performed, and ED
does not reach the end of the buffer or source file. Usually the command letter displayed

in the message is one of the commands from the string and not M.

To abort a macro command, strike a CTRL-C at the keyboard.

5.6.3 Moving Text Blocks

To move a group of lines from one area of your data to another, use an X command
to write the text block into a temporary .LIB file, then a K command to remove these
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lines from their original location, and finally an R command to read the block into its
new location.

The X (Xfer) Command

The X command takes the forms:

nX
nX filespec’Z

where n is the number of lines from the CP towards the bottom of the buffer that are
to be transferred to a temporary file; therefore, n must always be a positive number.
If no filename is specified, X$$$$$$$ is assumed. If no filetype is specified, .LIB is
assumed. If the X command is not the last command on the line, the command must
be terminated by a CTRL-Z or Esc. In the following example, just one line is transferred
to the temporary file:

*l\.\/

*¢

#Emily DicKinson said:

*Kt

*"I find ecstasy in living -
*

Pt pb bk ek pb b
s =z EE == EE =S

If no library file is specified, ED looks for a file named X$$$$$$$.LIB. If the file
does not exist, ED creates it. If a previous X command already created the library file,
ED appends the specified lines to the end of the existing file.

Use the special character 0 as the n argument in an X command to delete any file
from within ED.

The R (Read) Command

The X command transfers the next n lines from the current line to a library file. The
R command can retrieve the transferred lines. The R command takes the forms:

R
Rfilespec
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If no filename is specified, X$$$$$$$ is assumed. If no filetype is specified, .LIB is
assumed. R inserts the library file in front of the CP; therefore, after the file is added
to the memory buffer, the CP points to the same character it did before the read,
although the character is on a new line number. If you combine an R command with
other commands, you must separate the filename from subsequent command letters
with a CTRL-Z as in the following example where ED types the entire file to verify
the read.

1: %41
: ¥RIB=T
1: "I find ecstasy in living -
2 the mere sense of living
3: is Joy enough.,"
4 Emily DicKinson said:
1: *

5.6.4 Saving or Abandoning Changes: ED Exit

You can save or abandon editing changes with the following three commands.

The H (Head of File) Command

An H command saves the contents of the memory buffer without ending the ED
session, but it returns to the head of the file. It saves the current changes and lets you
reedit the file without exiting ED. The form of the H command is:

H

followed by a carriage return.

To execute an H command, ED first finalizes the new file, transferring all lines
remaining in the buffer and the source file to the new file. Then ED closes the new
file, erases any .BAK file that has the same file specification as the original source file,
and renames the original source file filename.BAK. ED then renames the new file, which
has had the filetype .$$$, with the original file specification. Finally, ED opens the
newly renamed file as the new source file for a new edit, and opens a new .$$$ file.
When ED returns the * prompt, the CP is at the beginning of an empty memory buffer.
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If you want to send the edited material to a file other than the original file, use the
following command:

A>ED filespec differentfilespec
If you then restart the edit with the H command, ED renames differentfilename.$$$

to differentfilename.BAK and creates a new file of differentfilespec when you finish
editing.

The O (Original) Command

Ar: O command abandons changes made since the beginning of the edit and allows
you to return to the original source file and begin reediting without ending the ED
session. The form of the O command is:

@)

followed by a carriage return. When you enter an O command, ED confirms that you
want to abandon your changes by asking:

g (Y/N)7?
You must respond with either a Y or an N; if you press any other key, ED repeats the
question. When you enter Y, ED erases the temporary file and the contents of the

memory buffer. When the * prompt returns, the character pointer is pointing to the
beginning of an empty memory buffer, just as it is when you start ED.

The Q (Quit) Command

A Q command abandons changes made since the beginning of the ED session and
exits ED. The form of the Q command is:

Q

followed by a carriage return.
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When you enter a Q command, ED verifies that you want to abandon the changes
by asking:
0 (Y/N)?

You must respond with either a Y or an Nj if you press any other key, ED repeats
the question. When you enter Y, ED erases the temporary file, closes the source file,
and returns control to CP/M-86.

Note: you can enter a CTRL-C to immediately return control to CP/M-86. This does

not give ED a chance to close the source or new files, but it prevents ED from deleting
any temporary files.

5.7 ED Error Messages

ED returns one of two types of error messages: an ED error message if ED cannot
execute an edit command, or a CP/M-86 error message if ED cannot read or write to
the specified file.

The form of an ED error message is:

BREAK “x” AT ¢

where x is one of the symbols defined in the following table and c is the command
letter where the error occurred.

Table 5-4. ED Error Symbols

Symbol Meaning

# Search failure. ED cannot find the string specified in an F, S, or
N command.

’c Unrecognized command letter c. ED does not recognize the indi-
cated command letter, or an E, H, Q, or O command is not alone
on its command line.

0 No .LIB file. ED did not find the .LIB file specified in an R
command.
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Table 5-4. (continued)

Symbol Meaning

> Buffer full. ED cannot put any more characters in the memory
buffer, or string specified in an F, N, or S command is too long.

E Command aborted. A keystroke at the keyboard aborted com-
mand execution.

F File error. Followed by either DISK FULL or DIRECTORY FULL.

The following examples show how to recover from common editing error conditions.
For example:

BREAK "2>" AT A

means that ED filled the memory buffer before completing the execution of an A
command. When this occurs, the character pointer is at the end of the buffer and no
editing is possible. Use the OW command to write out half the buffer or use an O or
H command and reedit the file.

BREAK "s#" AT F

means that ED reached the end of the memory buffer without matching the string in
an F command. At this point, the character pointer is at the end of the buffer. Move
the CP with a B or n: line number command to resume editing.

BREAK "F" AT F
DISK FULL

Use the 0X command to erase an unnecessary file on the disk or a B#Xd:buffer.sav
command to write the contents of the memory buffer onto another disk.

BREAK "F" AT n
DIRECTORY FULL

Use the same commands described in the previous message to recover from this file
error.
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The following table defines the disk file error messages ED returns when it cannot
read or write a file.

Table 5-5. ED Disk File Error Messages

Message Meaning
BDOS ERR ON d: RO

Disk d: has Read-Only attribute. This occurs if a different disk
has been inserted in the drive since the last cold or warm boot.

** FILE IS READ ONLY **

The file specified in the command to invoke ED has the RO
attribute. ED can read the file so that you can examine it, but
ED cannot change a Read-Only file.

End of Section §
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Appendix A
ASCII and Hexadecimal
Conversion

ASCII stands for American Standard Code for Information Interchange. The code
contains 96 printing and 32 non-printing characters used to store data on a disk. Table
A-1 defines ASCII symbols, then Table A-2 lists the ASCII and hexadecimal conversions.
The table includes binary, decimal, hexadecimal, and ASCII conversions.

Table A-1. ASCII Symbols

Symbol Meaning Symbol Meaning
ACK acknowledge FS file separator
BEL bell GS group separator
BS backspace HT horizontal tabulation °
CAN cancel LF line-feed —3;
CR carriage return NAK negative acknowledge —8
DC device control NUL null 3
DEL delete RS record separator ;—%
DLE data link escape SI shift in >
EM end of medium SO shift out ;
ENQ enquiry SOH start of heading
EOT end of transmission SP space
ESC escape STX start of text
ETB end of transmission SUB substitute
ETX end of text SYN synchronous idle
FF form-feed UsS unit separator

VT vertical tabulation
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Table A-2. ASCII Conversion Table

CP/M-86 User’s Guide

Binary Decimal Hexadecimal ASCII
0000000 0 0 NUL
0000001 1 1 SOH (CTRL-A)
0000010 2 2 STX (CTRL-B)
0000011 3 3 ETX (CTRL-C)
0000100 4 4 EOT (CTRL-D)
0000101 5 5 ENQ (CTRL-E)
0000110 6 6 ACK (CTRL-F)
0000111 7 7 BEL (CTRL-G)
0001000 8 8 BS (CTRL-H)
0001001 9 9 HT (CTRL-I)
0001010 10 A LF (CTRL-])
0001011 11 B VT (CTRL-K)
0001100 12 C FF (CTRL-L)
0001101 13 D CR (CTRL-M)
0001110 14 E SO (CTRL-N)
0001111 15 F SI (CTRL-O)
0010000 16 10 DLE (CTRL-P)
0010001 17 11 DC1 (CTRL-Q)
0010010 18 12 DC2 (CTRL-R)
0010011 19 13 DC3 (CTRL-S)
0010100 20 14 DC4 (CTRL-T)
0010101 21 15 NAK (CTRL-U)
0010110 22 16 SYN (CTRL-V)
0010111 23 17 ETB (CTRL-W)
0011000 24 18 CAN (CTRL-X)
0011001 25 19 EM (CTRL-Y)
0011010 26 1A SUB (CTRL-Z)
0011011 27 1B ESC (CTRL-[)
0011100 28 1C FS (CTRL-\)
0011101 29 1D GS (CTRL-))
0011110 30 1E RS (CTRL-)
0011111 31 1F US (CTRL- )
0100000 32 20 (SPACE)
0100001 33 21 !

0100010 34 22 "

0100011 35 23 #

0100100 36 24 $
0100101 37 25 Y%
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Table A-2. (continued)

Binary Decimal Hexadecimal ASCII
0100110 38 26 &
0100111 39 27 ’
0101000 40 28 (
0101001 41 29 )
0101010 42 2A *
0101011 43 2B +
0101100 44 2C ,
0101101 45 2D -
0101110 46 2E .
0101111 47 2F /
0110000 48 30 0
0110001 49 31 1
0110010 50 32 2
0110011 51 33 3
0110100 52 34 4
0110101 53 35 5
0110110 54 36 6
0110111 55 37 7
0111000 56 38 8
0111001 57 39 9
0111010 58 3A :
0111011 59 3B ;
0111100 60 3C <
0111101 61 3D =
0111110 62 3E >
o111111 63 3F ?
1000000 64 40 @
1000001 65 41 A
1000010 66 42 B
1000011 67 43 C
1000100 68 44 D
1000101 69 45 E
1000110 70 46 F
1000111 71 47 G
1001000 72 48 H
1001001 73 49 |
1001010 74 4A ]
1001011 75 4B K
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Table A-2. (continued)

Binary Decimal Hexadecimal ASCII
1001100 76 4C L
1001101 77 4D M
1001110 78 4E N
1001111 79 4F O
1010000 80 50 p
1010001 81 51 Q
1010010 82 52 R
1010011 83 53 S
1010100 84 54 T
1010101 85 55 U
1010110 86 56 \
1010111 87 57 W
1011000 88 58 X
1011001 89 59 Y
1011010 90 SA Z
1011011 91 5B [
1011100 92 5C \
1011101 93 SD ]
1011110 94 SE )
1011111 95 SF <
1100000 96 60 '
1100001 97 61 a
1100010 98 62 b
1100011 99 63 c
1100100 100 64 d
1100101 101 65 e
1100110 102 66 f
1100111 103 67 g
1101000 104 68 h
1101001 105 69 i
1101010 106 6A j
1101011 107 6B k
1101100 108 6C 1
1101101 109 6D m
1101110 110 6E n
1101111 111 6F o
1110000 112 70 p
1110001 113 71 q
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Table A-2. (continued)

Binary Decimal Hexadecimal ASCII
1110010 114 72 r
1110011 115 73 s
1110100 116 74 t
1110101 117 75 u
1110110 118 76 v
1110111 119 77 w
1111000 120 78 X
1111001 121 79 y
1111010 122 7A z
1111011 123 7B {
1111100 124 7C |
1111101 125 7D }
1111110 126 7E B
1111111 127 7F DEL
End of Appendix A
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CP/M-86 File Types

CP/M-86 identifies every file by a unique file specification, which consists of a drive
specifier, a filename, and a filetype. The filetype is an optional three character ending
separated from the filename by a period. The filetype generally indicates a special kind
of file. The following table lists common filetypes and their meanings.

Table B-1. Filetypes

Filetype Indication

A86 Assembly language source file; the CP/M-86 assembler, ASM-86,
assembles or translates a file of type .A86 into machine language.

BAK Back-up file created by a text editor; an editor renames the source
file with this filetype to indicate that the original file has been processed.

The original file stays on the disk as the back-up file, so you can
refer to it.
BAS CBASIC-86 program source file.
>
CMD Command file that contains instructions in machine executable code. %
0

COM 8080 executable file. ?L

=

H86 Program file in hexadecimal format. w

INT CBASIC-86 program intermediate language file.

LST Printable file that can be displayed on a console or printer.

PRN Printable file that can be displayed on a console or printer.

SUB Filetype required for SUBMIT input file containing one or more
CP/M-86 commands. The SUBMIT program executes the com-
mands in the file of type SUB providing a batch mode for
CP/M-86.
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Table B-1. (continued)

Filetype Indication
SYM Symbol table file.
$6% Temporary file created by PIP.

End of Appendix B

118 ALL INFORMATION PRESENTED HERE IS PROPRIETARY TO DIGITAL RESEARCH



Appendix C
CP/M-86 Control Characters

Table C-1. CP/M-86 Control Characters

Keystroke Action
BACKSPACE moves cursor back one space, erases previous character.
CTRL-C prompts to abort a program currently running at a given con-
sole.
DEL same as RUB.
CTRL-E forces a physical carriage return, but does not send command
to CP/M-86.
CTRL-H same as BACKSPACE.
CTRL-] line-feed, terminates input at the console.
CTRL-M same as carriage return.
CTRL-P echoes all console activity at the printer; a second CTRL-P
ends printer echo. This only works if your system is connected
to a printer.
1
CTRL-R retypes current command line; useful after using RUB or DEL | [i;
key. 9
Q
RETURN carriage return. :
RUB deletes character to the left of cursor; echoes character deleted
- cursor moves right.

ALL INFORMATION PRESENTED HERE IS PROPRIETARY TO DIGITAL RESEARCH 119



Appendix C CP/M-86 Control Characters CP/M-86 User’s Guide

Table C-1. (continued)

Keystroke Action

CTRL-S stops console listing temporarily; CTRL-S resumes the listing.

CTRL-U cancels line, displays #, cursor moves down one line and
awaits a new command.

CTRL-X deletes all characters in command line.

CTRL-Z string or field separator.

End of Appendix C
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CP/M-86 Lrror Messages

Table D-1. CP/M-86 Command Messages

Message Meaning

Ambiguous operand

DDT-86. An attempt was made to assemble a command with

an ambiguous operand. Precede the operand with the prefix
BYTE or WORD.

Bad Directory on d:
Space Allocation Conflict:
User n d:filename.typ

STAT has detected a space allocation conflict in which one data
block is assigned to more than one file. One or more filenames
might be listed. Each of the files listed contains a data block
already allocated to another file on the disk. You can correct
the problem by erasing the files listed. After erasing the conflict-
ing file or files, press 1 C to regenerate the allocation vector. If
you do not, the error might repeat itself.

BDOS err on d:

CP/M-86 replaces d: with the drive specifier of the drive where
the error occurred. This message appears when CP/M-86 finds
no disk in the the drive, when the disk is improperly formatted,
when the drive latch is open, or when power to the drive is off.
Check for one of these situations and retry.

BDOS err on d: bad sector

This could indicate a hardware problem or a worn or improperly
formatted disk. Press CTRL-C to terminate the program and
return to CP/M-86, or press the enter key to ignore the error.
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Table D-1 (continued)

Message

Meaning

BDOS err on d: select

CP/M-86 has received a request specifying a non-existent drive,
or disk in drive is improperly formatted. CP/M-86 terminates
the current program as soon as you press any key.

BDOS err on d: RO

Drive has been assigned Read-Only status with a STAT com-
mand, or the disk in the drive has been changed without being
initialized with a CTRL-C. CP/M-86 terminates the current pro-
gram as soon as you press any key.

Cannot close

ASM-86. An output file cannot be closed. This is a fatal error
that terminates ASM-86 execution. The user should take appro-
priate action after checking to see if the correct disk is in the
drive and that the disk is not write protected.

DDT-86. The disk file written by a W command cannot be closed.
This is a fatal error that terminates DDT-86 execution. The user
should take appropriate action after checking to see if the correct
disk is in the drive and that the disk is not write protected.

Command name?

If CP/M-86 cannot find the command you specified, it returns
the command name you entered followed by a question mark.
Check that you have typed the command name correctly, or that
the command you requested exists as a .CMD file on the default
or specified disk.

DESTINATION IS R/O, DELETE (Y/N)?

PIP. The destination file specified in a PIP command already
exists and it is Read-Only. If you type Y, the destination file is
deleted before the file copy is done.
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Table D-1 (continued)

Message Meaning

Directory full

ASM-86. There is not enough directory space for the output files.
You should either erase some unnecessary files or get another
disk with more directory space and execute ASM-86 again.

Disk full

ASM-86. There is not enough disk space for the output files
(LST, H86 and SYM). You should either erase some unnecessary
files or get another disk with more space and execute ASM-86
again.

Disk read error

ASM-86. A source or include file could not be read properly.
This is usually the result of an unexpected end of file. Correct
the problem in your source file.

DDT-86. The disk file specified in an R command could not be
read properly. This is usually the result of an unexpected end of
file. Correct the problem in your file.

Disk write error

DDT-86. A disk write operation could not be successfully per-
formed during a W command, probably due to a full disk. You
should either erase some unnecessary files or get another disk
with more space and execute ASM-86 again.

Double defined variable

ASM-86. An identifier used as the name of a variable is used
elsewhere in the program as the name of a variable or label.

Example:
X DB S
b DB 123H
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Table D-1 (continued)

Message _ Meaning

Double defined label
ASM-86. An identifier used as a label is used elsewhere in the
program as a label or variable name. Example:
LAB3: MOV BX .5
LAB3: CALL MOVE

Double defined symbol - treated as undefined
ASM-86. The identifier used as the name of an EQU directive
is used as a name elsewhere in the program.

ERROR: BAD PARAMETER
PIP. An illegal parameter has been entered in a PIP command.
Retype the entry correctly.

ERROR: CLOSE FILE - {filespec}
PIP. An output file cannot be closed. The user should take appro-
priate action after checking to see if the correct disk is in the
drive and that the disk is not write protected.

ERROR: DISK READ - {filespec}
PIP. The input disk file specified in a PIP command could not
be read properly. This is usually the result of an unexpected end
of file. Correct the problem in your file.

ERROR: DISK WRITE - {filespec}
PIP. A disk write operation could not be successfully performed
during a PIP command, probably due to a full disk. You should
either erase some unnecessary files or get another disk with more
space and execute PIP again.

ERROR: FILE NOT FOUND - {filespec}
PIP. An input file that you have specified does not exist.
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Table D-1 (continued)

rMessage Meaning

ERROR: HEX RECORD CHECKSUM - {filespec}
PIP. A hex record checksum was encountered during the transfer
of a hex file. The hex file with the checksum error should be
corrected, probably by recreating the hex file.

Error in codemacro building
ASM-86. Either a codemacro contains invalid statements, or a
codemacro directive was encountered outside a codemacro.

ERROR: INVALID DESTINATION
PIP. The destination specified in your PIP command is illegal.
You have probably specified an input device as a destination.

ERROR: INVALID FORMAT
PIP. The format of your PIP command is illegal. See the descrip-
tion of the PIP command.

ERROR: INVALID HEX DIGIT - {filespec}
PIP. An invalid hex digit has been encountered while reading a
hex file. The hex file with the invalid hex digit should be cor-
rected, probably by recreating the hex file.

ERROR: INVALID SEPARATOR
PIP. You have placed an invalid character for a separator between
two input filenames.

ERROR: INVALID SOURCE
PIP. The source specified in your PIP command is illegal. You
have probably specified an output device as a source.

ERROR: INVALID USER NUMBER
PIP. You have specified a User Number greater than 15. User
Numbers are in the range 0 to 15.
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Table D-1 (continued)

Message Meaning

ERROR: NO DIRECTORY SPACE - {filespec}

PIP. There is not enough directory space for the output file. You
should either erase some unnecessary files or get another disk
with more directory space and execute PIP again.

ERROR: QUIT NOT FOUND

PIP. The string argument to a Q parameter was not found in
your input file.

ERROR: START NOT FOUND

PIP. The string argument to an S parameter could not be found
in the source file.

ERROR: UNEXPECTED END OF HEX FILE - {filespec}

PIP. An end of file was encountered prior to a termination hex
record. The hex file without a termination record should be
corrected, probably by recreating the hex file.

ERROR: USER ABORTED

PIP. The user has aborted a PIP operation b