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DIGITAL RESEARCH
Box 579 Pacific Grove, California, 93950
SOFTWARE LICENSE AGREEMENT ’

IMPORTANT: A11 Digital Research programs are sold only on the condition
that the purchaser agrees to the following 1icense. READ THIS LICENSE CARE-
FULLY. If you do not agree to the terms contained in this license, return the
packaged diskette UNOPENED to your distributor and your purchase price will
be refunded. If you agree to the terms contained in this license, fi1l out
the REGISTRATION information and RETURN by mail.

DIGITAL RESEARCH agrees to grant and the Customer agrees to accept on the
following terms and conditions nontransferable and nonexclusive licenses to use
the software program(s) ( Licensed Programs) herein delivered with this agree-~
ment. . .
TERM: |

program(s) and shall remain in force until terminated by the Customer upon
one month's prior written notice, or by Digital Research as provided below.

Any license under this Agreement may be discontinued by the Customer at
any license or terminate this Agreement if the Customer fails to comply with
any of the terms and conditions of this Agreement.

LICENSE: : :

Each program license granted under this Agreement authorizes the Customer
to use the Licensed Program in any machine readable form on any single computer
system (referred to as System). A separate license is required for each '
System on which the_Licensed Program will Be used.

This Agreement and any of the licenses, programs or materials to whic
it applies may not be assigned, sublicensed or otherwise transferred by the
Customer without prior written consent from Digital Research. No right to
print or copy, in whole or in part, the Licensed Programs is granted except
as hereinafter expressly provided.

PERMISSION TO COPY OR MODIFY LICENSED PROGRAM:

The customer shall not copy, in whole or in part, any Licensed Programs
which are provided by Digital Research in printed form under this Agreement.
Additional copies of perinted materials may be acquired from Digital Research.

Any Licensed Programs which are provided by Digital Research in machine
readable form may be copied, in whole or in part, in printed or machine read-
able form in sufficient number for use by the Customer with the designated
System, to understand the contents of such machine readable material, to
modify the Licensed Program as provided below, for back-up purposes, of for
archive purposes, provided, however, that no more than five (5) printed copies
will be in existence under any license at any one time without prior written
consent from Digital Research. The Customer agrees to maintain appropriate
records of the number and location of all such copies of Licensed Programs.
The original, and any copies of the Licensed Programs, in whole or in part,
which are made by the Customer shall be the property of Digital Research. This
does not imply, of course, that Digital Research owns the media on which
the Licensed Programs are recorded. The Customer may modify any machine
readable form of the Licensed Programs for his own use and merge it into
other program material to form an updated work, provided that, upon dis-
continuance of the license for such Licensed Program, the Licensed Program
supplied by Digital Research will be completely removed from the updated
work. Any portion of the Licensed Program included in an updated work shall
be used only if on the designated System and shall remain subject to all
other terms of this Agreement.

This agreément is effective from the date of receipt of the above-referenced



The Customer agrees to reproduce and include the copyright notice of
Digital Research on all copies, in whole or in part, in any form, including
partial copies of modifications, of Licensed Programs made hereunder.
PROTECTION AND SECURITY:

The customer agrees not to provide or otherwise make available any
Licensed Program including but not limited to program listings, object code
and source code, in any form, to any person other than Customer or Digital
Research employees, without prior written consent from Cigital Research,
except with the Custoner's permission for purposes specifically related to
the Customer's use of the Licensed Rrogram.

DISCONTINUANCE:

Within one month after the date of dicontinuance of any license under
this Agreement, the Customer will furnish Digital Research a certificate
certifying the thrdugh his best effort, and to the best of his knowledge,
the orginal and all copies, in whole or in part, in any form, including
partial copies in modifications, of the Licensed Program received from
Digital Research or made in connection with such license have been destroyed,
except that, upon prior written authorization from Digital Research, the
Customer may retain a copy for archive purposes.

DISCLAIMER OF WARRANTY:

Digital Research makes no warranties with respect to the Licensed -
Programs which are published within one(l) year from date of purchase,
provided Customer has returned the Registration Card delivered with
Licensed Program.

LIMITATION OF LIABILITY:

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHATABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL
DIGITAL RESEARCH BE LIABLE FOR CONSEQUENTIAL DAMAGES- EVEN IF DIGITAL
RESEARCH HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

GENERAL
If any of the provisions, or portions thereof, of this Agreement are

infalid under any applicable statute or rule of law, they are to that
-extent to be deemed omitted.
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Disclaimer

'?‘W’Vé'c’tor Graphic makes no representations or warranties with respect to the
contents of this manual itself, whether or not the product it describes is

covered by a warranty or repair agreement. Further, Vector Graphic reserves
the right to revise this publication and to make changes from time to time
in the content hereof without obligation of Vector Graphic to notify any
person of such revision or changes, except when an agreement to the contrary
exists.

Revisions
The date and revision of each page herein appears at the bottom of each
page. The revision letter such as A or B changes if the MANUAL has been
improved but the PRODUCT itself has not been significantly modified. The
date and revision on the Title Page corresponds to that of the page most
recently revised. When the product itself is modified significantly, the
product will get a new revision number, as shown on the manual's title page,

*and the manual will rewvert to revision A, as if it were treating a brand new

product. EACH MANUAL SHOULD ONLY BE USED WITH THE PRODUCT IDENTIFIED ON THE
TITLE PAGE.

" Rev. 2.2-A 5/30/80
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Audience

Scope

Organization

Rev. 2.2-A 5/30/80

This manual is intended for camputer
suppliers, or others with at least a
moderate technical knowledge of small
camputers, and familiarity with the
basic operation of the Vector Graphic
system., It is NOT a training manual for
end users.

This manual will describe the features
unique to the Vector Graphic version of
CPM 2.2. It also tells you how to get this
CPM up and running on your Vector Graphic
Systan.

Except for the above material, you

must rely upon the CP/M manuals written by
by Digital Research to learn CP/M itself.
However, this manual can serve as a useful
introduction to CP/M on Vector Graphic
systms.
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I PERSPECTIVE

Compatibility

‘Vector Graphic CP/M 2.2 is an industry standard operating system adapted
for use on Vector Graphic computer systems. It represents a considerable
advancement over the earlier CP/M 1.4. Further, because Vector Graphic

adapted and owns Vector Graphic CP/M 2.2, you benefit from- complete
manufacturer support.

Vector Graphic CP/M 2.2 can be used in any Vector Graphic System B, Vector
3, 3030, 2800, MZ, Memorite 2, or equivalent system, so long as the system
has at least 48K of contigquous RAM memory. The CP/M which you will use is
specially configured for the disk drives you will be using. However, all
software written on any of the three drive types supported by Vector Graphlc
is fully compatible with the other. This includes systems shipped with
either 48K or 56K of memory. This multiple compatibility is possible because
Vector Graphic CP/M 2.2 contains procedures for fitting the CPM to the
amount of memory in the system, and it is able to detect what kind of console
and what kind of Extended Systems Monitor is used.

CP/M 2.2 is designed for use in a system having multi-megabyte hard disk
storage, as well as floppy diskette storage. Hence, users can be confident
that software written under CPM 2.2 is fully compatible between hard disk
and floppy diskettes.

The precise CP/M 2.2 version that this manual refers to is given on the
title page.

How to use this manual and other CP/M manuals

This manual deals mainly with those features added to CP/M 2.2 by Vector
Graphic. As part of this, it will give you the information necessary to set
up CP/M on your particular system, with its particular printer. It also
explains how to boot up CP/M and proper use of the hard disk and floppy
diskette drives. Same industry standard CP/M features are also covered, but
generally you will have to refer to the accompanying manuals originally

written by Digital Research (edited slightly by Vector Graphic) for full
information on CP/M at this time.

This and the other CP/M manuals are NOT intended for those NON-programmer
end-users who are only interested in operating a turn-key applications -
program. These manuals ARE intended for suppliers, and for end-users who
plan to program the system themselves. The supplier of the system to a
non-programmer end-user is expected to provide the user with special
instruction, either verbal or written, in how to use the ENTIRE computer
system for the end-user's SPECIFIC application. This would include only
those aspects of CP/M which the end-user comes into contact with.

Nevertheless, the supplier can use certain parts of this manual when

Rev. 2.2-A 5/30/80 | 1-1



1.3

Vector Graphic CP/M 2.2 Introductory Manual

writing the end-user instruction material, particularly the sections on
booting up CP/M and on proper maintenance of the disk drives.

If you are already familiar with CP/M 1.4, read the rest of this manual,
and try out the procedures. Then read the "CP/M 2 User's Guide for CP/M 1.4
Owners," which assumes you are familiar with "An Introduction to CP/M
Features and Facilities" and with the main CP/M utilities themselves -
Editor, Dynamic Debugging Tool (DDT), and Assembler - whose manuals are also
included for your reference. You may also want to reference the "CPM 2
Interface Guide" and the "CP/M 2 Alteration Guide" for more advanced
applications.

If you have little or no background in CP/M, you have a larger task. We
suggest that if possible you arrange for an individual already familiar with
CPM 1.4 or 2.0 to introduce CP/M and its utilities to you. Then read the
rest of this manual, and read the first CP/M 1.4 manual, entitled "An
Introduction to CP/M Features and Facilities." Follow this by reading the
"CPM User's Guide for CP/M 1.4 Owners." Next, you should reread the rest of
the present manual. After this, you can make use of the other CP/M manuals
mentioned in the preceding paragraph.

The following typographical conventions are used in this manual. When
explaining what the operator must do, underlined material is material that
the operator is supposed to type on the keyboard. For example, CONFIG
(return) means type "CONFIG" and then press the (return) key, after seeing A>
on the screen. Any underlined spaces must also be typed. Operator entries
in CP/M or its utilities can be typed in either upper or lower case.
(return) means press the (return) key. Control-C means press the C key while
holding down the CTRL key. Any key can appear in the place of the C. The
letter does not have to be shifted (i.e. upper case.)

Relationship of CP/M to MDOS and other operating systems

Your Vector Graphic system may have come with the MDOS operating system
and possibly other large systems such as Vector Graphic's word processing
software. CP/M is completely INDEPENDENT of any other such "systems"
software, so that it is not necessary to learn anything about them in order
to operate any of CP/M. :

Even if you are not using MDOS for any purpose, PLEASE RETAIN YOUR MDOS
SYSTEM DISKETTES. They contain certain diagnostic programs which may be
useful if the system should malfunction.

Further, the MDOS manual, most recently entitled "User's Guide to Vector
Graphic Systems Using MDOS," contains in the first two chapters technical
information about the computer generally and about attaching certain
peripheral devices. At the time of this writing, most of this information is
not published anywhere else. THEREFORE, PLEASE RETAIN THE MDOS MANUAL.
Review these chapters if you are interested in adding new peripherals or
modifying the system hardware. Note that in chapter 2, certain software
procedure are given for interfacing printers to the system. These procedures
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are relevent to MDOS, not CP/M. To make CP/M interface to these printers,
you will find instructions in Part 3 of the manual you are reading now.

If you have a Memorite 2 system, your Memorite 2 manual has a chapter that
describes the correct use of the Qume letter-quality printer that came with
your system.

You may have a manual and disk for the MZOS operating system. You should -
retain these, but UNLESS YOU ARE DOING WORD PROCESSING, you will probably
never have use for them if you did not intend to use them originally. Word
processing software fram Vector Graphic does tie into them, as explained in

the word processing manual. However, this has NOTHING at all to do with
CP/M.

The computer also comes with a number of technical manuals. One,
describing the Systems Monitor is useful to advanced programmer only. The
others discuss the computer hardware, and are only used by some advanced
programmers or those interested in modifying the system or studying it at the
deepest levels.

Naturally, you may also have manuals for optional software packages

running on the system. These would relate to CPMM if the software runs in
conjunction with CP/M.

Rev. 2.2-A 5/30/80 ' 1-3
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II DISKETTES AND DISK DRIVES USED WITH CP/M 2.2

2.1 Drive Types

2.2

There are three kinds of disk drives that are supported by Vector Graphic
CPM 2.2: 5-1/4" floppy, 8" floppy and 8" Winchester (hard disk).

The 5-1/4" quad density floppy is found in the Vector MZ, the System B and
the Vector 3. It is also found as part of the System 3030.

The 8" dual density, double sided floppy is found in the System 2800.

The 8" Winchester hard disk is found in the Vector 3030.

Kinds of diskettes

There are two different sizes of floppy diskettes used in Vector Graphic
Systems. The diskettes you will have to buy depend upon the type of disk
drive you have.

The System 3030 with 5 hard disk surfaces and approximately 30 million
bytes of storage is factory sealed, the disks are not removable. However,
two 5-1/4" floppy diskette drives allow portability of both programs and
data.

Note that the main CP/M manuals state that CP/M uses 8-inch diskettes
using the "IBM" format. This statement is only true for the Vector 2800.
Vector has modified CP/M to run under any of the disk drive systems sold by
Vector.

5-1/4" Floppy Disk Drives: Use an industry standard 5 1/4-inch diskette
with 16 "hard" sectors. There will be 16 sector holes and 1 additional index
hole around the edge of the center hole., They are usually marked with the
number 16 on the label. Get them fram camputer stores or from other camputer
supply sources. DO NOT USE 5-1/4" DISKETTES WITH OTHER THAN 16 HARD SECTORS,
OR THOSE WHICH ARE SOFT-SECTORED (NO SECTOR HOLES). THEY WILL NOT WORK.

Without relation to price, some brands of diskettes do not work well in
the Micropolis high-density drives. We have generally found the following
brands work reliably: Scotch, Dysan, or Maxell. Other brands may not be as
reliable.

Individual diskettes may sometimes not work. Besides manufacturing
defects, we have occasionally found batches of diskettes with the wrong
number or sectors, and sometimes diskettes are manufactured with 2 diskettes
inside the jacket. Diskettes which do not work or do not work reliably
should be replaced immediately.

8" Floppy Disk Drives: Use an industry standard 8" double density, double

Rev. 2.2-A 5/30/80 T B |
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sided soft sectored (IBM format) disk. There will be no sector holes in the
disk and 1 index hole around the edge of the center hole. Record length
should be 256 bytes. Get them from computer stores or from other computer
supply sources. DO NOT USE 8" DISKS THAT HAVE BEEN HARD SECTORED. THEY WILL
NOT WORK. The same cautions that apply to 5-1/4" drives apply equally to the
8" drives.

If you have problems with "bad sector" disk errors

By a bad sector disk error, we are referring to errors reported on the
screen (when CP/M is running) as "BDOS ERROR ON x: BAD SECTOR" indicating
something wrong with the diskette, or the drive or disk controller board.

If you get such an error, first make sure the cover to the mainframe is
on. It is a shield. Repeat the procedure that resulted in the error.

If the error occurs again, refer to the section below on recovery
techniques.

If you consistently get such disk errors, switch to another of the
suggested brands of diskettes. Try this before obtaining hardware service.

If the errors persist, contact your service representative.

Rev. 2.2-A 5/30/80 2-2
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Handling diskettes

Diskettes are easily damaged and contaminated. Please obey the following
rules without exception:

a) Do not touch or attempt to clean the inner surface.

b) Do not smoke, eat, or drink while handling the diskette..
c) Do not place heavy objects on the diskette.

d) Do not expose the diskette to excessive heat or sunlight.
e) Do not use rubber bands or paper clips on the diskette,
f) Do not bend or fold the diskette.

g) Do not write on a diskette with a pencil or ball-point pen. A

fiber-tipped pen is recommended. Return the diskette to its envelope
before writing on it.

h) Do not expose the diskette to magnetic fields.

i) After use, always return a diskette to its protective envelope or other
protective system such as plastic notebock pages designed for diskettes.

j) Store diskettes in a vertical position, thus reducing rubbing.
k) If a diskette is damaged or contaminated, replace it. If a contaminated

diskette is placed in the drive, the receiver and read/write head may
becane contaminated and ruin other diskettes.

1) Unmount the diskette if it will not be accessed for a half hour or more.

If the interval is very long, remove it from the drive and return it to
its storage envelope.
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Loading and unloading diskettes

There are two stages of loading a diskette. First, insert the diskette
with label side leftward, with the edge nearest the exposed area pointing
inward. Insert the diskette until it clicks into place. You should not
have to push so hard that the diskette bends. The diskette is now
"inserted" but not yet "mounted”. Although not good practice for long
periods, you may leave the diskette like this any length of time, and even
turn power on or off.

Second, to "mount"™ the diskette, push the door of the drive until you
feel increased resistence about half-way closed, then STOP. Then, push
SLOWLY but surely until it stays in the mounted position. The drive will
begin to turn and rotate the diskette inside its jacket. If you cannot
fully close the door, the diskette is not inserted properly. The above
method of mounting has been found to reduce the chances of damage to the
center hole of the diskette caused by poor mounting.

Do NOT turn power on or off while a diskette is in the mounted position.
This will sometimes damage the diskette. However, if you accidently do
this, go ahead and use the diskette because it is probably undamaged.

Once the diskette is mounted, it is accessible by software for writing or
reading. When the computer accesses the diskette, you will hear a click
from the drive and its red light will glow. After the operation is
complete, the drive will remain on for 5 seconds. You can be entering new
material at the keyboard during this time. At the end of 5 seconds, the red
light will go out, and there will be another click as the head load pad is
raised off the surface of the diskette. This automatic deselect feature is
important in lengthening the life-span of diskettes.

To unmount the diskette, press the door further closed as far as it will
go, then let it open. It will then release to the unmounted position. This
stops the rotation of the diskette. UNMOUNT THE DISKETTE DURING PERIODS IN
WHICH IT IS NOT IN USE. This reduces wear of the diskette against its

jacket. You may leave it inserted without shortening lifespan.
To remove a diskette, press the door lefward. The diskette will pop out.

Rev, 2.2-A 5/30/80 .2-4
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Setting up new diskettes for use with CPM

If you want a diskette to have CP/M on it, enabling you to boot the
system fram that diskette, then simply copy the Personalized CP/M 2.2 System
Diskette, as explained in Section 3.5 of this manual. You can then
selectively erase or add files as desired; see "An Introduction to CP/M
Features and Facilities."

Normally, when using CP/M, the diskette in drive A is a Personalized
System Diskette or a copy, because normally you will want the diskette in
drive A to have CP/M on it so that you can reboot the system when desired.
However, in the other drive(s) you can have diskettes which only contain
certain programs or data files as needed, but not CP/M itself. You would
get the desired files onto such a diskette by using the SAVE command, the
PIP utility, or a higher level language, for example. But since you are not
copying an entire diskette to this new diskette, you must "initialize" the
new diskette before saving any files on it. This operation is called
"formatting" the diskette. It is described in Section 3.10.

DO NOT FORMAT THE CP/M SYSTEM DISKETTES OR ANY OTHER DISKETTE CONTAINING
DESIRED INFORMATION. FORMATTING COMPLETELY ERASES A DISKETTE.

Hardware write-protecting diskettes

Write protect tabs come in boxes of new diskettes. If you attach a tab
over the write protect cutout on a diskette, the disk drive will not allow

you to erase or change any information on the diskette. The tab may be
removed later.

Rev. 2.2-A 5/30/80 2-5
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Replacement and backup of diskettes

As with any magnetic storage medium, the recording gradually
deterioreates over time. Even if a diskette is not damaged, it will begin
producing errors after a very long period of use.

Backup

The BEST defense against loss of diskette-based data is maintaining a
backup diskette for each diskette you use. In the business world, this is
considered dogma. Copy a diskette on to its backup whenever you cannot
afford to lose the information stored since you last backed it up. This

,goes for programs as well as data. If you are operating business programs

such as inventory or accounts receivable, maintain a regular backup
schedule, once a week or once bi-weekly. In addition, a transaction journal
- that is a printed copy of entries made each day into the system - is an
excellent idea to build into business software as a last resort backup.

Replacement

In addition to being backed up, replace frequently used diskettes by
copying to a fresh diskette every 6 months. A good suggestion is to use the
backup diskette, which is fairly fresh, as the new front-line diskette, and
to create a fresh backup. Do not wait until a frequently used diskette
fails, before you replace it with the backup.

To create backup diskettes (i.e. to copy diskettes) use the BACKUP
utility explained in Section 3.5 of this manual.

Rev. 2.2-A 5/30/80 2-6
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2.9 Recovery techniques after disk errors

If you repeatedly get bad sector disk errors using one particular
diskette, then it is probably defective. This will sometimes happen with a
new diskette when you are formatting it or using it to back up another
diskette. After several attempts, discard it or return it if possible.
Whenever you repeat a disk operation after an error, always unload and
reload the diskette, because it may be seated incorrectly.

If an old diskette repeatedly gives bad sector errors, first repeat the
operation several times, unloading and reloading the diskette each time. If
there is still a problem, check the center hole. If it is wrinkled,
straighten it out with your fingers and then try again. If you still get
bad sector errors, try copying the diskette to another diskette using the
BACKUP utility in CP/M (described later in this manual.) If the error still
occurs, try switching source and destination drives. Some combination of
drives and repositioning of diskettes within drives will often result in a
successful copy. If you cannot copy a diskette at all, then copy it file by
file to another initialized diskette using the PIP utility. There will
probably be one file which does not copy, but if you are lucky, they will
all be good.

When you get a bad sector error message, CP/M allows you to skip over the
bad sector and continue the operation. This is not usually desirable
because the bad data will cause other problems. However, if there is no
other way to get the file off the diskette intact, then to bypass the error
message simply depress the (return) key immediately after the bad sector
error message occurs. The disk operation will continue, ignoring the fact
that a bad sector was transferred.

2.10 Floppy disk drive names

Under CP/M, floppy disk drives are named A, B, C, and D. A is the right
hand drive. B is the left hand drive. If there are two additional drives
(the Microstor add-on module) then C is its right hand drive and D is its
left hand drive.

2.11 Winchester technology 8" hard disk

The Vector 3030 system is based around a 5 surface 8" hard disk using
Winchester technology. It gives the user up to 30 million bytes of on-~line
storage. The disks are permanently sealed at the factory.

Rev. 2.2-A 5/30/80 , | 2-7
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IITI GETTING CP/M STARTED (FLOPPY DISK)

The following section deals with running CP/M on systems whose off line
memory storage is based on floppy disk drives. For hard disk based systems
see Section IV,

Cold hoot

Use the following procedure every time you want to begin using CP/M. It
is called the "cold" boot procedure. :

1. Connect all hardware.
2, Make sure no disks are mounted.

3. On the camputer chassis, turn the power key or depress the power button,
whichever applies. The button(s) on the front of the chassis will light
up. If using the 8" floppy disk based 2800 system, also turn on the AC
power on the drive chassis.

In 56K systems, a banner will appear on the operator's console saying
"Vector Graphic Monitor, Version 4.X", and "MON>" will appear on the left
edge of the screen. In 48K systems, only a "*" will appear on the left
edge of the screen, with no banner at all. The "MON>" or "*" is the
"prampt" telling you the camputer’'s Monitor's executive is waiting for a
command.,

If the Monitor executive prampt does not appear (as in some Memorite 2
systems) depress the RESET button on the computer chassis.

4. Insert and mount a Vector Graphic CP/M 2.2 System Diskette in drive A.

5. Depress B on the keyboard. Drive A should activate as indicated by its
small red lamp. In a moment, you will see a banner reading "Vector
Graphic 48K CP/M - VERSION 2.2x." Then a "A>" will appear on the left
edge of the screen. This prompt indicates that the CP/M executive is
waiting for a command. The CP/M executive is nommally called CCP, which
stands for Console Cammand Processor.

Warm boot

If you have CCP running, and then remove the system diskette from drive A
and replace it with a different Vector Graphic CP/M.2.2 System Diskette, you
MUST perform a "warm boot"™ operation. This tells CP/M that a different
system diskette is in the drive. If you do not do the warm boot, CCP will
work, but CP/M will not allow you to do anything that will alter the system
diskette now in the drive.

To do a warm boot, depress control-C after the A> prompt.

A Note on the System Error Message:
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A SYSTEM ERROR message will appear under certain conditions. They
generally fall under the category of attempting a warm boot of a system that
is of a different size than the original system. This is particularly
apparent during SYSGEN or MOVCPM procedures. When this condition occurs,
the phrase "SYSTEM ERROR" will appear and any subsequent depressions of any
key will cause the phrase to be repeated. To clear this condition, depress
the reset key on the mainframe and reboot the disk.

Previous versions of CP/M would either return you to the Monitor program

without explaination or freeze the keyboard thereby forcing you to hit the
Reset button.
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Return to Extended Systems Monitor executive

If you want to boot up from a different disk, or make use of any other
Extended Systems Monitor command (see Extended Systems Monitor manual), you
have to get back to the Monitor's executive. The RESET button on the
carputer chassis will accomplish this in single user systems, but in a
Time-share Multi-user system from Vector Graphic, it will return ALL users
to the Monitor executive, which is generally not desired. Further, the
RESET button is not always convenient. Therefore, Vector Graphic CP/M 2.2
contains a special command which returns control to the Extended Systems
Monitor executive.

The procedure is: after the CCP A> prompt, type MONITOR (return). You
will immediately see the Monitor prampt appropriate to the type of system
you have.

Warm start

If you were using CP/M and you returned to the Extended Systems Monitor
executive, you can generally return to the CCP without rebooting your system
diskette. This is assuming you did nothing to destroy CP/M in memory.
Following any Monitor prompt, simply type G 0000. In some Monitor
executives, there are also single letter commands that accomplish this. In
the 4.0 Monitor, depress L after the MON> prompt. In the 3.1 Monitor
(except in Memorite 2 systems) depress K after the * prompt. If such a
cammand does not work, then try the G 0000 command.
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3.5 Backing up the system diskette

The serialized Vector Graphic CP/M 2.2 System Diskette is shipped with a
write-protect tab. Do not remove this tab., Do not ever modify or configure
this disk. You are allowed, within the CP/M licensing agreement, to copy
this diskette as many times as needed for your own system, so long as” the
copies are not sold. Thus, any procedures which you do to personalize CP/M
for your particular system, as described later in this part, can be done to
a COPY of the master. Such a copy is called "Personalized" Vector Graphic
CP/M 2.2 System Diskette.

Immediately after cold booting your serialized Vector Graphic CP/M 2.2
System Diskette the first time, create a Personalized Vector Graphic CP/M
2.2 System Diskette. Use it fram then on.

The following is the procedure for copying a Vector Graphic CP/M 2.2
System Diskette or any CP/M 2.2 data diskette. Use it to create your first
Personalized diskette from the original. Then, use it later to create

subsequent copies of the Personalized diskette, after it has been modified
as explained later in this manual.

1. Make sure you have nothing you want to save in memory, because it will be
erased.

2. Mount the CPM system diskette you want to backup in drive A. Mount a

fresh unused diskette in drive B. The unused diskette does NOT have to
be formatted before hand.

3. If necessary, either warm boot or cold boot the CP/M on the diskette in
drive A (unless already running and its CCP is in control).

4. When the A> appears, type BACKUP (return).

5. In response to the question "Source drive", type A. In response to the
question "Destination drive", type B. In response to the command "Press
RETURN to begin", press the (return) key. The backup process will take
approximately 6 minutes at this point.

6. At the end of the process, or earlier if an error occurs, you will see a
message on the screen following the last line. This message tells you
whether or not the copying process succeeded. Always lock for it. If
successful, you will see "Copy camplete". If unsuccessful, you will see
either "Bad source diskette" or "Bad destination diskette". If
unsuccessful, you should usually remount the diskettes, then go to step 7
and try the process at least one more time.

7. In response to the statement "(R) to return to system (B) execute backup
again”", type an R to return to the CCP, and type a B if you want to make
another copy of the same diskette. If the latter, mount the next fresh
diskette in drive B and return to step 5. :
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If you have a 56K system...

If you have a 56K system, the CP/M that comes into effect following

booting up will work, but it only makes use of 48K rather than the full S6K.
Therefore, the first action you should take after creating your first
Personalized CP/M System Diskette is to alter it so that it is optimal for
a 56K system. The procedure involves two steps: relocating CP/M to run
higher in memory ("moving"™ CP/M) and then saving the new CP/M on the
diskette. Details are as follows:

1.

8.

9.

If not already in place, mount your original serialized Vector Graphic
CP/M 2.2 System Diskette in drive A. Mount your first Personalized CPM
System Diskette in drive B.

If the CCP is still in control, having just created the first
Personalized CP/M System Diskette as described in Section 3.5, go to step
. If you do not know what is in control, return control to the Extended
Systems Monitor executive, and then reboot CP/M from the serialized
System Diskette as explained in Section 3.1.

Following the CP/M executive prampt A>, type MOVCPM (return). This causes
a relocated version of CP/M to be loaded into memory, but it cannot be
used yet. MOVCPM always generates a version of CP/M appropriate for the
memory available in your system.

When A> appears again, <type SYSGEN (return). The purpose of this is to
save the relocated CP/M on diskette.

After the question "Source drive name (or return to skip)", depress the
(return) key. If you accidentally depress an A, B, C, or D instead, then
you can get back to step 4 by depressing (return) in response to the next
two questions that appear on the screen.

Assuming you did step 5 correctly, then after the question "Destination
drive name (or return to reboot)" type B.

After the statement "Destination on B, then type return", press the
(return) key. The disk will be activated for a few seconds.

When A> appears again, you know that your Personalized CP/M System
Diskette (the one in drive B) has a version of CP/M suitable for 56K

systems. This version is customarily called "56K CPM".

If you want to begin using your new 56K CP/M, type MONITOR (return).
Then remove the serialized diskette and mount the 56K Personalized
diskette in drive A. Then type B, following the Monitor executive
prampt.
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3.7 Configuring the Personalized System Diskette

Perform the procedure in this section sometime after creating your
Personalized System Diskette and setting it up for a 56K system (if
relevent).

The procedure in this section has four purposes:
1. To set up CP/M for the printer you are using.

2. To enable automatic page feeding of printer ocutput produced by PIP or
applications programs.

3. To create an "auto" command and selecting when it is used.

4, To save the above selections on your Personalized CP/M System Diskette.
The following explains each of these issues.

(1) Printers

Printer drivers are present on the system diskette for Qume/Diablo
protocol printers, Centronics protocol printers, and standard serial
(Teletype or Decwriter) type printers. You can choose any ocne of these
drivers during the configuration procedure.

Alternately, you can set CPM up to make use of one of Vector Graphics
own printers, called "system printers.” The software driver for a Vector
Graphic system printer is contained on a PROM installed within the camputer
at the time the printer is attached. If you are using such a printer, you
must select the "system printer"” option during the configuration procedure.
This will make use of whatever Vector Graphic printer happens to be
attached.

If you have no printer, then you should select the "no printer"™ option.
(2) Automatic paging

The CP/M logical lister is the software pathway used by PIP printed
output, assembler printed output, and applications program printed output.
The logical lister routine does NOT normally insert any page breaks in the
output stream, so that IF the software which originated the output ALSO does
not insert any page breaks, then the output will print on top of the
perforations of continous form paper. The ZSM assembler does insert page
breaks, so that you do not have to worry about it. The same is true for
same applications programs. However, if the program generating the printed
output does NOT insert page breaks, then there is a way for you to request
that the logical lister do this. This is part of the configuration
procedure. Remember, you only want to enable this "auto paging"™ if the
grogram generating the printed output does NOT in itself take care of page

reaks.
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This is particularly useful when writing applications programs that have
printed output. If you use the automatic paging option in the CP/M
configuration procedure, you do not have to build a line~counter and paging
capability into your application program.

You must be careful however if you do this, As mentioned above ¢ the ZSM
assembler which comes on the Vector Graphic CP/M System Diskette DOES do
automatic paging itself. If you choose automatic paging in the
configuration procedure, then the printer will skip an EXTRA page each time
it goes to a new page when printing 2SM assembler autput. Therefore, before
printing assembler output, you must rerun the configuration procedure and
disable the automatic paging option.

(3) Form length commands

Same printers can recognize form length commands such as the Sprint 3 and
the Vector MP. If your printer is able to do this and you want to use this
feature, you can respond by typing Y to this question. The program will
then ask you to input the form length in inches (usually 11", the default
value.) Maximum permissable length is 22", program will ignore any input
longer than this.

(4) Auto commands

An auto cammand is a CCP command that is executed automatically when CP/M
is booted up. You have the choice of making the command take place either
upon a cold boot, a warm boot, or both. As an example of an auto command,
nomally you have to type MBASIC (return) after the CCP prompt A> in order
to get Microsoft BASIC running (assuming there is an MBASIC on the system
diskette.) With the auto command "MBASIC (return)" you can cause the system
to boot directly into Microsoft BASIC, bypassing the CP/M executive.
Further, Microsoft BASIC will autamatically load and execute an application
program if the name of the program appears after the "MBASIC." Thus, you
can create a very impressive turn-key applications system, which goes
directly to a user menu, by creating the auto. command "MBASIC XXXXX
(return)”, where XXXXX is the name of the applications program. In this
way, the user never interacts with either the CPM or the BASIC executives.

The auto cammand is stored on a Vector Graphic CP/M 2.2 System Diskette.
You can only have one auto cammand per diskette. This one auto command is
the auto command which is executed autamatically when you boot up CP/M 2.2
from THAT diskette. Of course, a system diskette does not have to have any
auto cammand. It is optional. The Vector Graphic CP/M 2.2 System Diskette
has none when it is shipped.

(5) Ssave configuration selections

You have the choice of making your configuration selections temporary -
resident only in memory but not on diskette - or saving them permanently on
a Personalized CP/M System Diskette. Clearly, in order to have an auto
cammand which takes effect in response to a COLD boot, the auto command must
be stored on a diskette. Thus, if you are creating a cold boot auto command
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in the configuration procedure, you MUST take the option of saving the \?/
configuration selections on disk.

-,
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1.

2.

3.

4.

5.

6.

The following is the configuration procedure:

Mount the Personalized Vector Graphic CP/M 2.2 System Diskette, the one
you want to configure, in drive A, if not already there.

Make sure CCP is in control. If not, return control to the Extended
Systems Monitor executive and cold boot from the diskette in drive A. If
CCP is in control, then do a warm boot by depressing control-C.

Following the CP/M executive prampt A>, type CONFIG (return).

You will then see the following on the screen:
USER CONFIGURATION = VERSION X.X

Printers - (A) OQume/Diablo (B) Standard serial
(C) Centronics (D) System printer
(E) No printer

Select one of the above :

Depress one of the 5 letter keys according to the type of printer, or no
printer. Remember that D, the system printer cption, is used only if one
of Vector Graphic's system printer PROM's is installed in the computer.
Depress the (return) key if you want to leave the printer selection
unchanged fram its current state.

Unless you selected no printer (E), (or depressed (return) and there had
been no printer selected), you will then see the following on the
screen:

Enable auto-page on non-console list output ? (Y¥/N)

Depress Y if you want automatic paging when the logical lister is
printing, as explained earlier. Depress N if you want to disable this
function. Depress the (return) key if you want to leave the automatic
paging specification in its current state (either on or off).

The CONFIG program will then ask:
Does printer recognize form length commands ? (¥/N)

If your printer is capable of recognizing form length commands and you
wish to exercise this option, depress the Y key. The Sprint 3 and the
Vector MP are two printers that do recognize form length commands. If
you have another type of printer (a Sprint 5, for instance) type N to
this question. If you do not wish to change your previous response,
depress the (return) key.

If you depressed Y, the program will then ask:

Enter physical form length in inches:
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Type in the length of the form you are using, generally 11.

You will then see the following on the screen:

Auto command specification - (A) Execute on cold boot
(B) Execute on warm boot
(C) Execute on both
(D) Clear auto command

Select one of the above :

Depress one of the four letter keys. Make sure you do NOT press (return)
after pressing the letter key. If you choose A, this means that the auto
command will be executed only when you do a cold boot, as described
earlier. B means that the auto command will be executed only when you do
a warm boot, as described earlier. C means that the auto command will
be executed when you do either a warm or cold boot. D clears any auto
command that was previously created. Depress the {return) key if you
want to leave the auto cammand, or lack thereof, as it is.

If you selected A, B, or C then you will see the following on the
screen:

Enter auto command:

Type the exact text of the auto command. Use the same text you would use
following the CCP prompt when entering the command normally. For
example, type BASIC (return). Before hitting the (return) key, you can
edit the command with BACK SPACE.

If you want to experiment with the auto command feature, use the B option

that specifies execution of the-auto command on warm boot only, then

enter the auto cammand CONFIG (return). Then complete the configuration

procedure. When the CCP prampt A> comes up, do a warm boot by depressing

control-C. You will see that the system boots directly back into the
program. You can then experiment some more.

Finally, you will see on the screen:
Do you want selections made permanent ? (Y/N)

(Note: depressing the (return) key is the same as depressing N in this
case.)

Depress Y to store your configuration selections on disk. You must
depress Y if you want to use or cancel the auto comamnd FROM A COLD BOOT,
accomplished in step 5. If you did not specify an auto command from a
cold boot, then you may answer either ¥ or N. N leaves your
configuration choices in memory, but does not put them on disk. Such
temporary selections will remain in effect until the next time you do a
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9.

Rev.

warm or cold boot.

Y puts your selections on disk. Y is the usual choice, because if you
have to change selections, you can always change them by re-executing the

CONFIG program (i.e. carrying out the configuration procedure in this
section).

After depressing Y, the disk will access, and then return control to the
CCP. If you get an error message "Error in disk access - abnormal exit,”
this means that either there is problem with the diskette {mounted
improperly, damaged, etc.) or the diskette has a write protect tab on it.
Check for the write protect tab before assuming the former.

After you have created your Personalized Vector Graphic CPM 2.2 System
Diskette, set it up for 56K (if necessary), and run the CONFIG program at
least once, you have a fully personalized system diskette. You may at
this time back it up using the BACKUP utility explained earlier.

2.2-A 5/30/80 3-11



Vector Graphic CP/M 2.2 Introductory Manual

3.8 Custom printer drivers

The "user area" is the part of CP/M which contains the printer drivers.
The QCONFIG program described above makes changes to the "user area" by
activating and deactivating printer drivers as you request. If you type
DIR (return) after the A> prampt, you will get a list of the files on the
CP/M diskette in drive A, If you do this with your Vector Graphic CP/M 2.2
System Diskette, you will see a file called USERAREA.ASM and another called
USERAREA.PRN. The former is an assembly language text file which when you
assemble it and load it, replaces the code in the "user area" part of CP/M.
The latter is a copy of the printed output produced when you assemble
USERAREA.ASM. You can print the latter using the PIP utility. (Type PIP
LST:=USERAREA.PRN (return) following the A> prampt.)

You will also see a file called USERCUST.ASM. This is a copy of the
"framework"™ of USERAREA.ASM. It contains the labels of the various
routines, the EQU statements, and explanations of what each routine should
“have in it, but does not contain the actual printer driver routines present
in USERAREA.ASM. If you want to create your own printer driver, you do it
by writing it within the USERCUST.ASM assembly language text, using the CP/M
editor on your system diskette. Do not neglect to include in the COLDBOOT
routine instructions to initialize the serial ports used by your serial
printer and other serial peripherals, if any.

Use ZSM to assemble your modified USERCUST.ASM (i.e. with the
Personalized CP/M System Diskette in drive A and with CCP in control, type
ZSM USERCUST (return).) During the assembly, you will be asked what size
the system 1is. Enter 48 (return) for a 48K camputer and enter 56 (return)
for a 56K camputer. 2Z3M will put the assembled code on the disk in drive A,
calling the file USERCUST.HEX. Then load USERCUST.HEX into memory using the
DDT (Dynamic Debugger) (type DDT USERCUST.HEX (return) ) This causes
USERCUST.HEX to overlay the user area, as desired. DDT is finished when a
"-" appears. Depress control-C to return to CCP.

With a serial printer, the computer's serial ports must be reset before
printing. A cold boot always does this, but the CONFIG program also does it
by calling the COLDBOOT routine in the user area if a printer is selected.
Hence, before testing a new serial printer driver, run the CONFIG utility
and select ANY of the three standard printers (this will not damage your

custom driver.) Just press (return) in response to the other questions.
You can now test your printer.

When you are satisfied with it, to save this new user area onto your
Personalized CP/M 2.2 System Diskette, execute the CONFIG program (again).
When it asks you which printer you are using, and whether you want auto
paging, just press the (return) key. If you do not want to change the auto

r also depress the (return) key in response to that request. Finish
by respondmg Y to the question "Do you want your selections made
permanent”. (Note to programmers: when CONFIG saves the user area, it
resets to zero the page position of the logical lister.)
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Integugts

For the benefit of systems programs, we have changed the way that CP/M
deals with interrupts. In Vector Graphic CP/M 2.2, if a user program
enables interrupts, then CP/M will leave them enabled + except for very short
periods during disk access,

Formatting new diskettes

As explained in Section 2, you may want a diskette that does not have
CP/M on it, but only has desired program or data files. Before saving such
files on such a diskette, you have to "format" the diskette. Remember,
however: you do NOT have to format a diskette before backing up an ENTIRE
diskette onto it using the BACKUP utility.

To format a diskette, make sure you have a Vector Graphic CP/M 2.2 System
Diskette in the drive that is logged in, usually drive A. Put the disk you
want to format in one of the other drives. Then, following the CCP A>
prampt, type FORMAT (return). You will see on the screen:

FLOPPY FORMAT -~ VERSION X.X
DRIVE TO FORMAT (A,B,C,D) :
Enter the letter for the drive containing the disk you want formatted. Make

sure you do not enter the letter of the drive containing the CP/M System
Diskette. You will see on the screen:

INSERT BLANK DISK AND PRESS RETURN -

Make sure the blank diskette is in the desired drive, then press the
(return) key. Several minutes will go by. When campleted, the system will

either report, "FORMAT COMPLETE" or "PERMANENT DISK ERROR." Then you will
see on the screen:

(R) RETURN TO SYSTEM (F) FORMAT ANOTHER DISK

SELECT ONE OF THE ABOVE :
Depress either R or F. The latter gives you the opportunity of quickly

formatting additional diskettes, or to try again in case of a disk error.
Otherwise depress R. The system will return to CCP, showing the A> prompt.
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MODULE SYSGEN IMAGE 48K SYSTEM 56K SYSTEM
BOOT 00900H 0016BH 0016BH
ccp 00AO0H 0A000H 0COO00H
BDOS 01200H O0A800H 0C800H
BIOS 02000H OB600H O0D600H
USERAREA 02700H OBDOOH ODDOOH
TOP USER ADDRESS OAS00H

3-14
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