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CONGRATULATIONS ON YOUR PURCHASE OF INTERTEC'S COMPUSTAR
VIDEO PROCESSING SYSTEM

Your new CompuStar Video Processing System was manufactured at
Intertec's 120,000 square foot plant in Columbia, South Carolina
under stringent quality control procedures to insure trouble-free
operation for many years. If you should encounter difficulties
with the use or operation of your terminal, contact the dealer
from whom the unit was purchased for instructions regarding the
proper servicing techniques. If service cannot be made available
through your dealer, contact Intertec's Customer Service
Department at (803) 798-9100.

As with all Intertec products, we would appreciate any comments
you may have regarding your evaluation and application for this
equipment. For your convenience, we have enclosed a customer
comment card at the end of this manual. Please address your
comments to:

Marketing Services Manager
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

The CompuStar 1is distributed worldwide through a network of
dealer/0OEM vendors and through Intertec's own marketing
facilities. Contact wus at (803) 798-9100 (TWX - 810-666-2115)
regarding your requirement for this and other Intertec products.



WILL THE MICROCOMPUTER YOU BUY TODAY
STILL BE THE BEST MICROCOMPUTER BUY TOMORROW?

Probably the best test in determining how to spend your
microcomputer dollar wisely 1s to consider the overall
versatility of your terminal purchase over the next three to five
years. In the fast-paced, ever-changing world of data
communications, new features to increase operator and machine
efficiency are 1introduced into the marketplace daily. We at
Intertec are acutely aware of this rapid infusion of new 1ideas
into the small systems business. As a result, we have designed
the CompuStar in such a manner as to virtually eliminate the
possibility of obsolescence.

Many competitive alternatives to the CompuStar available today
provide only limited capability for high level programming and
system expansion. Indeed, most low-cost microcomputer systems
presently available quickly become outdated because of the
inability to expand the system. Intertec, however, realizes that
increased demands for more efficient utilization of programming
makes system expansion capability mandatory. That means a lot.
Because the more you use your CompuStar, the more you'll discover
its adaptability to virtually any small system requirement.
Extensive wuse of "software-oriented" design concepts instead of
conventional "hardware" designs assure you of compatability with
almost any application for which you intend to use the CompuStar.

Once you read our operator's manual and try out some of the
features described herein, we are confident that you too will
agree with our "top performance--bottom dollar" approach to manu-
facturing. The CompuStar offers you many more extremely flexible
features at a lower cost than any other microcomputer we konw of
on the market today. The use of newly developed technologies,
efficient manufacturing processes and consumer-oriented
marketing program enables wus to be the first and only major
manufacturer to offer such an incredible breakthrough 1in the
microcomputer marketplace.

Browse through our operator's manual and sit down in front of a
Compudtar Video Processing Unit for a few hours. Then, 1let us
know what you think about our new system. There is a customer
comment card enclosed in the rear section of this manual for your
convenience.

Thank you for selecting the CompuStar as your choice for a micro-
computer system. We hope you will be selecting it many more
times in the future.
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¥%% IMPORTANT ¥*¥¥

Do not attempt to write or save programs on your system
diskette(s). It has been 'write protected' by placing a small
adhesive aluminum strip over the notch on the right hand side of
the diskette. Such attempts will result in a 'WRITE' or 'BAD
SECTOR' error.

Before using your CompuStar, please copy the System Diskette onto

a new blank diskette--an Intertec 1121010 diskette. If you do
not have such a diskette, contact your local dealer. He should
be able to supply you with one. If you have any questions

concerning this procedure, please contact your dealer before pro-
ceeding. Failure to do so may result in permanent damage to your
System Diskette.

BEFORE APPLYING POWER TO THE MACHINE, INSURE THAT NO DISKETTES
ARE INSERTED INTO THE MACHINE. NEVER TURN THE MACHINE ON OR OFF
WITH DISKETTES INSERTED IN IT. FAILURE TO OBSERVE THIS PRECAUTION
WILL MOST DEFINITELY RESULT IN DAMAGE TO THE DISKETTES.




SECTION 1.0

1.1 INTRODUCTION

WELCOME TO THE WORLD OF COMPUSTAR! We are convinced
that you will be impressed with the packaging, operation, relia-

bility, and quality of your new Video Computer System. Your
units have received special attention from design to preshipment
testing in order to bring you a quality system. To protect this

quality, we ask that you carefully follow the wunpacking and
system setup procedures. These procedures are designed to:

- Reduce the risk of setup damage

- Reduce the +time required to make your system
operational.

This Compustar manual contains information covering
unpacking, cable connections, and system operation. 1In addition,
comprehensive information is included on specific items of

interest to you, the user. Since many CompuStar wusers are
familiar with computer processing, some sections of this manual
will not be required reading. However, we strongly recommend

that all wusers read the unpacking, system setup, and system
operating instructions <contained 1in Sections 1.0 and 2.0. In
addition, all wusers should become familiar with the system
technical information presented in Section 3.0.

Sections 4 through 10 present more detailed information
on the wuse of CP/M and will answer questions you may have
concerning the operating system. Sections 11 through 13 present
additional information concerning servicing and hardware/software
updates.

Thank you for purchasing the INTERTEC COMPUSTAR SYSTEM.
We know this system will benefit you greatly in your environment
and we are dedicated to insuring the continued success of your
system through our

- Optional On-Site Service Program (See Section 11)

- Optional Extended Factory Warranty Service Program
(See Section 11)

- Optional Shared Service Program (See Section 11)



SECTION 1.2 - SYSTEM UNPACKING INSTRUCTIONS

1.2.1 Video Processing Unit (VPU) Removal

Step 1: NOTE: Because of the tight-fitting shipping
carton, the removal of a VPU from its carton may require two
people. One person may be required to hold the box on the floor

while the other removes the unit from the carton.

With the arrows on the carton pointing up, stand facing
either side of the VPU. Grasp the unit along the top edge of the
cover with the fingers of one hand. (Caution: Excessive upward
pressure on the cover top will result in damage to the cover.)
With the fingers of the other hand, grasp the rear of the unit on
the edge directly above the power cord. Lift the unit out of the
carton (see Figure 1.2A) place it on the floor and remove the two
foam packing inserts. Remove the protective plastic bag from
around the terminal. DO NOT DISCARD THE PACKING INSERTS AND
CARTON UNTIL YOU HAVE COMPLETELY CHECKED THE OPERATION OF THE
VPU.

Using the same lifting points as above, 1lift the VPU to
a table and position the VPU to the front (user 1looking at
keyboard). If the VPU is equipped with disk drives, remove the
shipping tape from each disk drive. (See Figure 1.2B) IMPORTANT:
THESE DOORS MUST BE TAPED AND ANY DISKETTES REMOVED IF THE UNIT
IS EVER RESHIPPED.

Step 2: Repeat Step 1 for all terminals in the system.

1.2.2 Ten Megabyte Disk Storage System (DSS) Removal
(Optional Equipment)

Step 1: Locate the package containing the diskette and
remove from carton. Do not bend or otherwise damage the
diskette.

Step 2: Grasping the foam inserts, remove the Disk Storage
System (DSS) from the container and place on table. Remove the
foam packing inserts and protective plastic bag. IMPORTANT: DO
NOT CONNECT POWERCORD OF UNIT INTO WALL OUTLET. Turn the DSS on

one side and remove the disk locking screw and strap. (See
Figure 1.2C) The strap assembly should be saved in the event the
unit 1is reshipped. Position the DSS to the front (user looking

at POWER, READY, FAULT, and RESET buttons) and insure that ade-
quate space 1s available around the unit for good air flow.
(CAUTION: During operation do not restrict the flow of air
through the bottom or sides of the DSS or put heavy items on top
of the unit.)



FIGURE 1.2A REMOVAL OF VPU FROM CARTON

FIGURE 1.2B REMOVAL OF SHIPPING TAPE FROM DISK DRIVE DOORS

FIGURE 1.2C REMOVAL OF DSS LOCKING SCREW AND STRAP



1.2.3 10 Megabyte DSS Cable Removal (Optional Equipment)

Step 1: Remove cable assemblies from their carton. (The
number of cables should be one less than the total number of
units in the system.)

Example: One DSS and 2 terminals would require 2 cable

One DSS, 2 terminals and 1 printer would
require 3 cables.

Place the cables near their respective units for later use.

1.2.4 32 Megabyte DSS Removal (Optional Equipment) (To Be
“Provided

1.2.5 32 Megabyte DSS Cable Removal (Optional Equipment)
(To Be Provided)

1.2.6 96 Megabyte DSS Removal (Optional Equipment) (To Be
Provided) T

1.2.7 96 Megabyte DSS Cable Removal (Optional Equipment)
(To Be Provided)

1.2.8 Continuation

The unpacking of your system is now complete. Please
continue with the system setup instructions, Section 1.3.



SECTION 1.3 - COMPUSTAR SYSTEM SETUP INSTRUCTIONS

1.3.17 Designation of CompuStar VPU Number (Station Number)

Step 1: Insure that the powercord on each VPU is
disconnected (unplugged).

Step 2: If your unit has disk drives, insure that the drive
doors are closed. Caution: Failure to close these doors could
result damage when the cover is removed in Step 6. These doors

may be closed by applying a slight pressure on the door pulling
it back toward the VPU screen.

Step 3: Remove the 5A fuse from the rear panel by pushing
in on the fuse holder and rotating it counter-clockwise.

Step 4: Position the VPU so that the two cover screws below
the front of the keyboard extend slightly beyond the table edge.
(See Figure 1.3A) Remove these two screws with a screwdriver.

Step 5: Rotate the VPU so that the two rear cover screws
above the power cord panel extend slightly beyond the table edge.
(See Figure 1.3B) Remove these two screws.

Step 6: Carefully remove the cover by lifting straight up
after insuring that the disk drives doors are closed (Step 2).

Step T: Locate the VPU designator dipswitches on the rear
of the unit (Figure 1.3C). (The switches represent binary counts
with the least significant bit on the left when looking at the
switch.) The switch has "on" and "off" markings on the side or
on the top. Locate these markings. The switches are activated
in the "off" position (depressing the "off" half of the switch).
They are deactivated in the "on" position (depressing the '"on"
half of the switch).

Table 1.3A presents the position of each switch for all

possible VPU designations (1-255). For a CompuStar network con-
taining 1less than ten VPUs, choose a unique VPU number Dbetween
one and ten and set the switches according to Table 1. (NOTE:

Other VPU numbers can be used but will require altering your
CompuStar system as described in Section 2.1.3.) (For a network
containing more than ten VPUs, assign a unique station number
between 1 and 255. For these networks, it will be necessary to
alter your CompuStar system upon completion of the system setup
procedures. See Section 2.1.3.)

Step 8: Replace the top cover. Do not accidentally change
the switch setting as the cover is being positioned on the unit.

Step 9: Replace the two rear cover screws.



FIGURE 1.3A REMOVAL OF FRONT COVER SCREWS

FIGURE 1.3B REMOVAL OF REAR COVER SCREWS

FIGURE 1.3C VPU DESIGNATOR DIP SWITCHES
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SETTING

X0000000
0X000000
XX000000
00X00000
X0X00000
0XX00000
XXX00000
000X0000
X00X0000

-0X0X0000

XX0X0000
00XX0000
X0XX0000
0XXX0000
XXXX0000
0000X000
X000X000
0X00X000
XX00X000
00X0X000
X0X0X000
0XX0X000
XXX0X000
000XX000
X00XX000
0X0XX000
XX0XX000
00XXX000
X0XXX000
0XXXX000
XXXXX000
00000X00
X0000X00
0X000X00
XX000X00
00X00X00
X0X00X00
0XX00X00
XXX00X00
000X0X00
X00X0X00
0X0X0X00

TABLE 1.3A, (SHEET 1)

VPU

NUMBER

43
4y
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
81

SETTING

XX0X0X00
00XX0X00
X0XX0X00
0XXX0X00
XXXX0X00
0000XX00
X000XX00
0X00XX00
XX00XX00
00X0XX00
X0X0XX00
0XX0XX00
XXX0XX00
000XXX00
X00XXX00
0X0XXX00
XX0XXX00
00XXXX00
X0XXXX00
0XXXXX00
XXXXXX00
000000X0
X00000X0
0X0000X0
XX0000X0
00X000X0
X0X000X0
0XX000X0
XXX000X0
000X00X0
X00X00X0
0X0X00X0
XX0X00X0
00XX00X0
X0XX00X0
0XXX00XO0
XXXX00X0
0000X0X0
X000X0X0
0X00X0XO0
XX00X0X0
00X0X0XO0

VPU
NUMBER SETTING
85 X0X0X0X0
86 0XX0X0X0
87 XXX0X0X0
88 000XX0XO0
89 X00X00X0
90 0X0X00X0
91 XX0X00X0
92 00XX00X0
93 X0XX00X0
94 0XXX00X0
95 XXXX00X0
96 00000XX0
97 X0000XX0
98 0X000XX0
99 XX000XX0
100 00X00XX0
101 X0X00XX0
102 0XX00XXO0
103 XXX00XX0
104 000X0XXO0
105 X00X0XX0
106 0X0X0XX0
107 XX0X0XXO0
108 00XX0XX0
109 X0XX0XXO0
110 0XXX0XXO0
111 XXXX0XXO0
112 00000XXO0
113 X0000XXO0
114 0X000XXO0
115 XX000XXO0
116 00X00XXO0
117 X0X00XX0
118 0XX00XXO0
119 XXX00XXO0
120 000X0XX0
121 X00X0XXO0
122 0X0X0XXO0
123 XX0X0XX0
124 00XX0XX0
125 X0XX0XX0
126 0XXX0XXO0
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VPU

NUMBER

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

SETTING

XXXXXXX0
0000000X
X000000X
0X00000X
XX00000X
00X0000X
X0X0000X
0XX0000X
XXX0000X
000X000X
X00X000X
0X0X000X
XX0X000X
00XX000X
X0XX000X
0XXX000X
XXXX000X
0000X00X
X000X00X
0X00X00X
XX00X00X
00X0X00X
X0X0X00X
0XX0X00X
XXX0X00X
000XX00X
X00XX00X
0X0XX00X
XX0XX00X
00XXX00X
X0XXX00X
0XXXX00X
XXXXX00X
00000X0X
X0000X0X
0X000X0X
XX000X0X
00X00X0X
X0X00X0X
0XX00X0X
XXX00X0X
000X0X0X
X00X0X0X
0X0X0X0X

TABLE 1.3A, (SHEET 2)
VPU
NUMBER SETTING

171 XX0X0X0X
172 00XX0X0X
173 X0XX0X0X
174 0XXX0X0X
175 XXXXXX0X
176 0000XX0X
177 X000XX0X
178 0X00XX0X
179 XX00XX0X
180 00X0XX0X
181 X0X0XX0X
182 0XX0XX0X
183 XXX0XX0X
184 000XXX0X
185 X00XXX0X
186 0X0XXX0X
187 XX0XXX0X
188 00XXXX0X
189 X0XXXX0X
190 OXXXXX0X
191 XXXXXX0X
192 000000XX
193 X00000XX
194 0X0000XX
195 XX0000XX
196 00X000XX
197 X0X000XX
198 0XX000XX
199 XXX000XX
200 000X00XX
201 X00X00XX
202 0X0X00XX
203 XX0X00XX
204 00XX00XX
205 X0XX00XX
206 0XXX00XX
207 XXXX00XX
208 0000X0XX
209 X000X0XX
210 0X00X0XX
211 XX00X0XX
212 00X0X0XX

VPU
NUMBER SETTING
213 X0X0X0XX
214 0XXO0X0XX
215 XXX0X0XX
216 000XX0XX
217 X00XX0XX
218 0X0XX0XX
219 XX0XX0XX
220 00XXX0XX
221 X0XXX0XX
222 O0XXXX0XX
223 XXXXX0XX
224 00000XXX
225 X0000XXX
226 0X000XXX
227 XX000XXX
228 00X00XXX
229 X0X00XXX
230 O0XX00XXX
231 XXX00XXX
232 000X0XXX
233 X00X0XXX
234 0X0X0XXX
235 XX0X0XXX
236 00XXO0XXX
237 X0XX0XXX
238 O0XXX0XXX
239 XXXX0XXX
240 0000XXXX
241 X000XXXX
242 0X00XXXX
243 XX00XXXX
244 00XO0XXXX
245 XO0XO0XXXX
246 0XXOXXXX.
247 XXX0XXXX
248 000XXXXX
249 X00XXXXX
250 OXO0XXXXX
251 XX0XXXXX
252 00XXXXXX
253 XO0XXXXXX
254 OXXXXXXX
255 XXXXXXXX



Step 10: Replace the two front cover screws.

Step 11: Replace the fuse by rotating the fuse holder
clockwise.

Step 12: Insure that the power switch located at the 1left
rear corner (as you look at rear of VPU) is in the "off" position.

Step 13: Verify that your VPU is wired for a line voltage
that is available in your area. The correct line voltage may be
determined from the serial tag located on the rear of your VPU.
This tag should indicate either 110 or 220 VAC operation. DO NOT
ATTEMPT TO CONNECT THE VPU TO YOUR LOCAL POWER OUTLET UNLESS THE
VOLTAGE AT YOUR OUTLET IS IDENTICAL TO THE ONE SPECIFIED ON THE
SERIAL TAG. Should the voltage differ, contact your dealer at
once and do not proceed to connect the CompuStar system to the
power outlet. If the voltages are the same, connect the VPU
powercord to the wall outlet.

Step 14: Repeat Steps 1 - 13 for each terminal.

Step 15: If your system does not include a Disk Storage
System (DSS), continue with Section 2.1. If a DSS is included,
continue with 1.3.2, 1.3.3, or 1.3.4.

1.3.2 10 Megabyte Disk Storage System (DSS) Cable Connections
and CompuStar System Test

Step 1: Insure that the VPU switch 1is in the "off"
position.

Step 2: Select the cable assembly to be used between the 10
megabyte DSS and an INTERTEC Model 20, 30, or 40 VPU (units which
contain floppy disk drives). NOTE: If your system has only
Model 10 units, proceed with steps 3 through 9, but substitute
Model 10 for Model 20, 30, or 40.

Step 3: Attach one end of the cable assembly to the rear of
the DSS. Insure a good connection by tightening the two adaptor
holding screws.

Step 4: Attach the other end of the cable assembly to one
of the chaining adaptors on the rear of the INTERTEC Model 20, 30
or 40. Either of the chaining adaptor ports may be used. Insure a
good connection by tightening the two adaptor holding screws.

Step 5: Verify that your DSS is wired for the line voltage
that is available in your area. The serial tag on the right rear
of the DSS will 1indicate that your unit is set for either 110 or
220 VAC operation. DO NOT ATTEMPT TO CONNECT THE DSS TO YOUR
LOCAL POWER OUTLET UNLESS THE VOLTAGE AT YOUR OUTLET IS IDENTICAL
TO THE ONE SPECIFIED ON THE BACK OF THE DSS. Should the
voltages differ, contact your dealer at once and do not connect
your DSS to the power outlet. Before connecting the DSS to the
wall outlet, be sure that the power switch located on the left

9



wall outlet, be sure
front is OFF (extended

as the "Ready" switch).

strap has been removed
be damaged if power is

Connect the DSS power
switch on the front of
faint "whirring" sound
the red 1light on the

READY switch will be on. ‘
Press the RESET switch at this time.

will be off.

Step 6: Put

6 the
corner of the VPU in the

that the power switch located on the left
out of the front panel the same distance
NOTE: Also make sure the disk locking
(see Section 1.2.2, Step 2). Your DSS can
applied with the locking strap attached.

plug to the wall outlet. Push the POWER
your DSS. At this time, you should hear a
coming from the fan inside the DSS. Both
POWER switch and the green light on the

The READY FAULT and RESET switch lights

POWER switch located at the 1left rear
"ON" position if the line voltage is the

same as the VPU required voltage (Section 1.3.1, Step 13).

Step T: Refer to Section 2.1.4 for the test procedure to
insure your VPU is functioning properly Upon completion of
these tests, return to step 8 below.

Step 8: If another INTERTEC Video Processing Unit (Model
10, 15, 20, 30 or 40) is to be used in the system, attach a
cable assembly between the unused chaining adaptor of the tested

VPU (setup in Step 4) and the untested VPU.

REFER TO FIGURE 1.3D

(Typical System Configurations) FOR ADDITIONAL PICTORIAL INFORMA-

TION CONCERNING INTERUNIT
Continue to repeat steps 6,

and 7 for this VPU.

all units have been connected and tested.

9.
Step 9:

The setup of your system is now complete.

CABLE CONNECTIONS. Now repeat steps 6
7, and 8 until

Then proceed to step

Please

continue with the System Operating Instructions.

10
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FIGURE 13D TYPICAL COMPUSTAR SYSTEM CONFIGURATIONS I




1.3.3: 32 Megabyte Disk Storage System (DSS) cable connec-
tion and System test (to be added).

1.3.4: 96 Megabyte Disk Storage System (DSS) Cable
Connections and System test (to be added).

1.3.5: 10 Megabyte Disk Storage System (DSS) cable
connections and SuperBrain System test (to be added).
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SECTION 2.0

2.1 COMPUSTAR SYSTEM
OPERATING INSTRUCTIONS

2.2 PRACTICAL HINTS |
2.3 VIDEO DISPLAY FEATURES
2.4 SERIAL INTERFACING

2.5 SUPERBRAIN AND DSS
OPERATING INSTRUCTIONS




COMPUSTAR SYSTEM OPERATING INSTRUCTIONS

2.1.0.0 OVERVIEW

Your CompuStar Computer System can consist of as few as one Video
Processing Unit (VPU) or as many as 255 VPUs and a Disk Storage
System (DSS). This section of the manual will explain how to use
your CompulStar system in any or all of these configurations. Each
Model 20, Model 30, or Model 40 VPU, as shipped from the factory,
is capable of operating as a stand-alone computer, quite similar
to our popular SuperBrain Video Computer System. You may choose
to operate your VPU in this manner, and later add the DSS and
other VPUs. If you purchase a DSS, you should know that these
units are configured at the factory, and you may simply attach
your VPUs and begin processing. Also, you may change the con-
figuration of the DSS storage layout, allocating more or less
disk space to each station. There are portions of this section of
the manual devoted to each of these concerns.

It is recommended that you carefully read each of the sections in
this part of the manual, as this will familiarize you with the
hardware and software of the computer system. If you are going to
use your VPU as a stand-alone computer, the section entitled
"Using your CompuStar VPU as a Stand-Alone Computer" will
describe 1its operation. The general system of +the CompuStar
network 1is described in "Layout of a CompuStar System", and if
you ever wish to employ CompuStar's multi-user capabilities, you
should carefully study this section. The steps needed to change a
DSS allocation scheme can be found in "Altering a CompuStar
System". Again, read all sections thoroughly, and reread other
sections again as needed.




SECTION 2.1.1.0
2.1.1.0 LAYOUT OF A COMPUSTAR SYSTEM WITH A 10 MEGABYTE DSS

An operating system is a computer program that controls your
computer system, properly maintaining its resources, such as the
video, memory, peripherals, etc. A Disk Operating System, or DOS,
is an operating system that resides on a disk. Using a DOS, files
are brought into memory as needed, and therefore, memory usage is
lessened. Your CompuStar Computer System uses standard CP/M as
its Disk Operating System. A copy of the operating system exists
in each user station and makes CompuStar a true computer net-
work. This enables the user at each station to enjoy the benefits
of his own computer terminal while allowing users to share the
common data and program files located on the computer disk.

A computer disk has a magnetic oxide coating to enable data to be
recorded upon it, similar to an audio recording device. The heads
in the disk drive read from and write data to the disk. The disk
rotates like a phonograph record, and the head positions itself
at the proper point on the disk for the desired operation. Unlike
a phonograph record, data on a disk is not kept in a spiral
fashion, but instead the disk is divided into rings of concen-
tric circles called tracks. The tracks are further divided into
sectors. The operating system maintains a directory specifying
the sectors which are vacant and the sectors which contain data.
By viewing a directory of your disk, you can see a list of all
files which exist on that disk.

CP/M gives each disk drive a name. The names are 'A' for the
first drive, 'B' for the second, and so on, up to 'P' for the
sixteenth disk drive. Each VPU Model (20, 30, or 40) will con-
tain 1its own floppy disk drives A and B. These are accessable
only by the stations themselves. A CompuStar ten megabyte DSS
will contain the drives C, D, and E, and there is special signi-
ficance to this drive scheme. An area will exist for each user
on the DSS that will be like drives A and B - accessable only by
each individual station. This disk space is called drive C and
appears to be just another drive to the station. However, the
area called drive D is the shared by all users. Thus, files that
need to be common are kept in drive D. Further, drive E will be
used by the print spooler (details for the print spooler will be
available in the near future).

In a CompuStar Computer System, data files could be kept in the
common area, drive D. These files would be available to any sta-
tion in the network. You could use the 1local storage in a VPU
with A and B disk drives to 'back up' the data on the DSS (this
is STRONGLY RECOMMENDED), and thereby preserve a copy of the
files in case of erroneous erasure. Data and programs needed only
by one station could be placed on that station's drive C, and
lightning-fast access to disk files would be available. Refer to
Figure 2.1A for a typical CompuStar Computer System configura-
tion.
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In standard CP/M computer systems, the operating system is loaded
from the first two tracks of the first disk drive, which is
usually denoted as drive A. This is true for the SuperBrain and
CompuStar VPU Models 20, 30, and 40, which each have two disk
drives denoted A and B. However, the Model 10 VPU does not have
any disk drives. For this model, the operating system is loaded
from drive C, which is the first drive for a Model 10. Drive C'is
located 1in the DSS and is unique for each station in a CompuStar
system. Please note that a copy of the CompuStar operating system
exists in each drive C - this enables you to freely swap Model 10
VPU's with other VPU models in your system.

Drive C is the storage area on the Disk Storage System (DSS) that
is wunique to each station in a CompuStar system. In configuring
your network, you may divide the area on the DSS in any fashion
you wish wuntil you expend the 8.4 megabytes of formatted disk
space on the unit. No station can be attached to the DSS network
unless disk space has been allocated for that station. Drive D is
the area on the DSS that is common to all stations in the net-
work, and drive E denotes the area devoted to the system print
spooler.

As shipped from the factory, a 10 Megabyte Disk Storage System 1is
configured for ten stations, numbered 001 through 010. If you
plan to use your CompuStar system in the factory-configuration,
you must set the dipswitches in each station in the range of 001
to 010 (refer to section 1.3.1 of the installation instructions
for more details). Each station has approximately 250 kilobytes
allocated for its drive C. The print spooler area has been allo-
cated 250 kilobytes, and the remaining area is allocated to drive
D. This provides common disk storage of approximately 6000 kilo-
bytes, or 6 megabytes. Included with the DSS is a diskette to be

used with a Model 20, 30, or 40 VPU for reallocating the DSS
storage areas for different configurations. Please note that it
is not necessary to have all ten stations in order to use the DSS
as shipped. Additional units may be added later. However, if you
wish to add more than ten stations, or if you desire other disk
allocations, you will have to initialize and configure the DSS
yourself. The exact procedure for this is described in the sec-
tion ALTERING A COMPUSTAR SYSTEM.

If you plan to use any CompuStar VPU with 1local disk storage
(Model 20 VPU, 30 VPU, or 40 VPU) in your CompuStar network, you
will have to use a different operating system from the one that
is shipped with the unit to enable network communication. A
special wutility program will install the operating system on
your VPU diskette, and is provided on the diskette shipped with
the DSS. This program is called MODxxDOS.COM, where xx is either
20, 30, or 40, depending on the VPU type. Please select the
correct program for your VPU type, as the wrong one will not work
properly. Detailed instructions on the use of this program can be
found in the section of this manual called ALTERING A COMPUSTAR
SYSTEM.



2.1.1.1 10 MEGABYTE OPERATING INSTRUCTIONS

Operation of the DSS 10 is really quite simple. You should only
be concerned with a few aspects. On the front of the unit are
four push switches. The leftmost switch is for power. When this
switech 1is depressed the unit should power up, and the switch
should light. Also, the READY switch next to the POWER switch
should light. After power is applied, press the RESET switch to
insure that the unit is operable. If the READY light flickers,
this indicates some station in the network has accessed the disk.
Otherwise, the light on the READY switch remains on.

NOTICE: If the FAULT light on the ten megabyte DSS comes on, this
indicates that the DSS was unable to complete a communication
link with one of the stations. When this occurs, you must reset
the DSS before further use or it will remain inoperable. To
reset the DSS, simply press the switch marked RESET. The unit
should then resume normal operation. If the FAULT light remains
on or if you are experiencing frequent disk faults, contact your
Intertec representative.



SECTION 2.1.2

2.1.2.0 OPERATING A COMPUSTAR VPU AS A STAND-ALONE COMPUTER

As shipped from the factory, your CompuStar Video Processing Unit
Model 20, 30, or 40 can be operated as a stand-alone computer.
This means that you do not have to have a Disk Storage System to
enjoy CompuStar's power and you may begin computing with any VPU
that features local disk drives. When used without the DSS, the
VPU behaves much like Intertec's popular SuperBrain Computer
System. Both the SuperBrain and the CompuStar feature CP/M as
their operating system. Before proceeding with operating your
CompuStar VPU, it is suggested that you read Section 2.2 of the
manual. This section should also be read if you wish to use a VPU
Model 20, 30, or 40 in a CompuStar network.

Now that you have removed your CompuStar VPU from the packing
carton, you are ready to begin to set up the system. The first
step 1in this procedure is to verify that your CompuStar is wired
for the line voltage that is available in your area. This can be
ascertained by 1looking at the serial tag located at the right
rear of the terminal. This tag will indicate if your terminal is
set up for either 110 or 220 VAC operation. DO NOT ATTEMPT TO
CONNECT THE COMPUSTAR VIDEO PROCESSING UNIT TO YOUR LOCAL POWER
OUTLET UNLESS THE VOLTAGE AT YOUR OUTLET IS IDENTICAL TO THE ONE
SPECIFIED ON THE BACK OF YOUR TERMINAL. Should the voltages
differ, contact your dealer at once and do not proceed to connect
the CompuStar VPU to the power outlet.

Before connecting the CompuStar VPU to the wall outlet, Dbe sure
that the power switch located at the left rear corner is turned
OFF. You may now proceed to connect the computer system to the
wall outlet. Next, turn the power switch on the rear of your VPU
on. At this time, you should hear a faint 'whirring' sound coming
from the fan inside the VPU. After approximately 60 seconds the
message 'INSERT DISKETTE INTO DRIVE A' will appear on the screen.
If this message does not appear after 60 seconds, simultaneously
depress both RED keys on either side of the keyboard. These are
the master reset keys and should reinitialize the computer system
and cause the 'INSERT' message to appear. If, after several
attempts at resetting the equipment, you are unable to get this
message to appear on the screen, turn the unit off for approxi-
mately 3 to 5 minutes and then reapply power. Also, check the
brightness adjustment on the rear of the computer's panel,
turning the knob clockwise to increase the brightness level. If
you are still unable to get the appropriate message on the
screen, contact your Intertec representative.



2.1.2.1 SYSTEM DISKETTE

Now that you have applied power to the machine and the 'INSERT
DISKETTE' message has been displayed in the upper left corner of
the screen, you are ready to proceed with .loading the computer's
operating system. To do this you will need the 5 1/4" diskette
that was packed in this manual. Notice that a small adhesive
strip has been placed over the notch on the right side of the
diskette. This aluminum strip is used to '"WRITE PROTECT' the
diskette. Therefore, you may only load and/or read programs from
this diskette. If you wish to write or save programs on the
system diskette it will be necessary to remove this strip. This
is NOT RECOMMENDED as it will subject your diskette to accidental
errors that may be induced by you while you are becoming familiar
with the operating system.

You are now ready to proceed with inserting the system diskette
into the machine. When facing the front of the machine, notice
the disk drives in the upper right corner. The one on the left is
drive A, and the one on the right is drive B. It is important to
distinguish the two drives, because the operating system will
only load from drive A. Now open the disk drive door on drive A.
This 1is done by applying a very slight outward pressure on the
small flat door on the center of the opening. Once open, you may
now insert the Operating System Diskette. There is a label on the
diskette that describes the version of the operating system you
have received. For proper insertion, please be sure that (1) the
small aluminum 'WRITE PROTECT' strip is oriented toward the top
edge of the diskette, and that (2) the label 1located on the
diskette 1is away from the screen. Refer to Figure 2.1B for fur-
ther help. It 1is EXTREMELY important that all diskettes are
inserted with the proper orientation since they are 1inoperable
otherwise. Applying gentle pressure on the rear the diskette,
push it all the way into the opening. Now reclose the drive door,
pulling it in the opposite direction from which it was opened.

Once the door is closed, you may hear a 'swishing' sound. This is
normal and- indicates that the VPU 1is 1loading the operating
system. Some drives are quieter than others and therefore this
noise may be inaudible. The following message should appear in
the upper left corner of the screen:

64K COMPUSTAR STAND-ALONE DOS VER 1.0 FOR CP/M 2.2
A>

If this message does not appear on the screen, simultaneously
depress the two RED keys located on either side of the keyboard.
This 1s how the VPU is reset, and this action should cause the
operating system to reload. If, after several seconds, this
message does not appear on the screen, try depressing the RED
keys several more times. If this proves unsuccessful, then open
the disk drive door on drive A and remove the system diskette,
making certain that it has been properly inserted. Refer to
Fugure 2.1A for further help with diskette insertion. Recall that
the operating system will not load unless the diskette has been



FIGURE 2.1B PROPER INSERTION OF DISKETTE



correctly inserted. Once you are certain that the diskette has
been correctly placed into disk drive A, close the door and again
depress the RED keys simultaneously . If after repeated depres-
sions the 1indicated message does not appear on the screen,
contact your Intertec representative.

2.1.2.2 REVIEWING THE SYSTEM DISKETTE

Now that you have sucessfully loaded the System Diskette and the
Disk Operating System (DOS), your CompuStar VPU 1is ready to
accept your disk operating system commands. Now we shall review
several of the commands on the operating system. However, it is
recommended that you refer to the appropriate section of this
manual for a detailed description of all such commands (Section 4
- Introduction to CP/M features and Facilities). The most wused
system command is the DIR command.This command instructs your VPU
to display the directory of all files on the disk. To enter this
command, simply enter 'DIR' on the keyboard and push the RETURN
key. The computer should respond by displaying contents similar
to this:

A>DIR

A:ED COM : DDT COM : SYSGEN COM : PIP COM
A:ASM COM : STAT COM : LOAD COM : DUMP COM
A:64KTEST COM : CS20BIOS ASM : SUBMIT COM : XSUB COM

A:C320CPM COM
A>

To obtain a better understanding of what this information means,
let's take a look at the first entry:

A:ED COM

The first 1letter on this line is A. This indicates that the
information following this letter is on drive A, which is the
first drive 1in CP/M systems. The colon serves as a sSeparator
between the drive designator and the other information. The name
of this file is "ED", and the file type is "COM". A more detailed
treatment of this information can be found in other sections of
this manual (Section 4 - An Introduction to CP/M Features and
Facilities and Software Addenda).

IMPORTANT NOTE: Some of the system disk programs may have a two
digit number suffixed to the file name (i.e., PIP22 instead of
just PIP). This suffix is used to indicate the actual revision
and/or version level of the program.

2.1.2.3 DUPLICATING THE OPERATING SYSTEM DISKETTE

Now that you have sucessfully loaded the D;§k Operating System
into drive A, it is important to duplicate this diskette onto
another diskette. You should never remove the small aluminum
'"'WRITE PROTECT' strip covering the notch on the top edge of the
System Diskette, or change or erase any files on this diskette.



You should make a duplicate of this diskette, and then store the
original in a safe place. To copy this diskette, you will first
need a blank diskette. We recommend an Intertec 1121010 diskette
for this purpose. If you do not have any blank diskettes of
similar quality, please contact the representative from whom you
purchased your equipment. He should be happy to provide you with
an ample supply of these diskettes. '

Insert the blank diskette into drive B. Follow the procedure
outlined 1in the previous paragraphs regarding the insertion of
the operating system diskette.The only difference is that you
will ©be placing the diskette into drive B. Be sure to leave the
system diskette 1installed in drive A. Once installed, three
separate steps are necessary to completely duplicate the diskette
in drive A. First, the diskette in drive B must be formatted.
Secondly, you must copy all of the files to the new diskette.
Thirdly, the operating system must be copied to the new diskette.
You must wuse a separate procedure to copy files and operating
systems. Each of these steps are described in greater detail in
the paragraphs that follow.

FORMATTING: All new diskettes must be formatted before attempting
to read or write upon them. This is necessary because the infor-
mation stored on these diskettes is in a SOFT-SECTORED FORMAT.
The operating system divides the diskette into SECTORS. The
system program called FORMAT tells the operating system where the
sectors are on the diskette and which are in use.

To use the FORMAT program, you must have the program FORMAT.COM
on a formatted diskette in drive A. Type FORMAT on the keyboard
and then push the RETURN key. You will be asked to select the
diskette type next. Respond with 'S' for the single-sided disk-
ettes used on a CompuStar VPU Model 20, 'D' for double-sided
diskettes used in a CompuStar VPU Model 30, or 'A' for diskettes
used in a CompuStar VPU Model 40. Next type 'F' when ready to
begin the format process. You will hear drive B re-set to track O
and rewrite information to each track (there are 10 sectors per
track). The formatting program will display each track as it 1is
formatted.

After the diskette has been formatted, you will be asked whether
you wish to REBOOT the operating system or format another disk.
If you wish to continue formatting diskettes, remove the newly
formatted diskette from drive B and replace it with an unfor-
matted diskette. Then repeat the above process for each diskette
you wish to format. If you do not wish to format any more
diskettes, simply push the RETURN key. This will reload the
operating system and once again the VPU will be ready to accept
your commands.
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PIP: Since

Diskette,

Be sure
command.

our original intent was to copy the original System

we may now proceed with the file transfers. This 1is
done by entering the following command on the keyboard:

PIP B:=¥ ¥[V]

to push the RETURN key after you have typed out the

PIP 1is actually a file on the diskette that CP/M systems use for

file transfer.

PIP stands for Peripheral Interchange Program, and

more information on PIP can be found in Section 4 of this manual

(An Introduction to CP/M Features

and

Facilities). The PIP

command above instructs the computer system to copy each file on
drive A onto drive B. As each program is copied, its name will be

displayed on the screen.
to 10 minutes.

This procedure will take approximately 5
After the procedure is complete, the control of

the operating system will be returned to the user. If this proce-

dure does not complete,

you will see a message indicating the

error. Below are listed some possible messages and your response.

MESSAGE

¥¥% disk

%% disk

Bdos Err

Bdos Err

Bdos Err

not ready ¥¥¥

not ready ¥¥#¥

on B: Bad Sector

on B: Select

on B: R/O
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ACTION TAKEN

Make sure the disk drive doors
are closed.

You are attempting to copy

data
kette.

to an unformatted dis-
Format and repeat.

Disk not formatted properly.
Reformat and repeat.

You did not specify the
correct disk drive. Make sure
you entered 'B'.

You probably have a 'WRITE
PROTECT' strip over the notch
on the top edge of the disk-

ette.

Remove and try again.



SYSGEN: Now that you have copied the operating system's programs
from drive A to drive B, you are ready to copy the operating
system itself. The operating system resides on tracks 0 and 1 of
the diskette, and these tracks are inaccessable to other files.
To make this transfer, type the following command an the keyboard
(followed by the RETURN key):

SYSGEN

The SYSGEN command is used to generate an operating system and
place it on the desired diskette. Once you have entered this
command you will select the source disk (where to get the operat-
ing system) and the destination diskette (where to place the
copy). In our case, the source response is 'A' and the destina-
tion response is 'B'. SYSGEN will ask you to indicate when the
diskettes are loaded, and you press the RETURN key when you have
inserted the diskettes in the proper drives. This procedure will
inform you when it is finished. As in the FORMAT program, you
may repeat this process on another diskette if you desire. To
copy another operating system, remove the diskette from drive B
and replace it with another diskette. Push the RETURN key to
reload the operating system and proceed.

Now you can remove the system diskette from drive A. Remove the
diskette in drive B and place it in drive A. Refer to the pre-
vious section for proper diskette orientation. Once the newly
copied diskette from drive B is in drive A, close the door to the
drive. Reset the computer system by simultaneously depressing
both RED keys located on either side of the keyboard. This will
force the computer to reload the operating system from the
diskette - the one you just copied. Use this diskette while
becoming familiar with your computer system, and place the
system diskette in a safe place in case one copy is destroyed or
otherwise damaged (see Section 2.2.2.0 DISKETTE PRECAUTIONS).

IMPORTANT: If you reset the computer with the newly copied disk-
ette and garbled text appears on the screen, an error was made in
the use of the 'SYSGEN' program. If this is the case, then remove
the diskette from drive A, replace it with the system diskette,
and repeat the previously outlined procedure for copying the
system diskette. If you continue to encounter difficulties,
please read Section 4 of this manual entitled "An Introduction to
CP/M Features and Facilities" for a complete review of the system
program SYSGEN.

Now that you have sucessfully copied the system diskette, please
read Section 4 of this manual entitled "An Introduction to CP/M
Features and Facilities" for a complete description of each of
the operating system programs (DDT.COM, PIP.COM, SUBMIT.COM,
etc.).

12



2.1.3 ALTERING A COMPUSTAR SYSTEM

If you wish to change your CompuStar disk allocations, you will
have to perform some initialization tasks. These procedures
include a disk format program and allocation of user, common, and
print spooler areas on the Disk Storage System (DSS). Note that
all wuser stations can have exclusive disk storage at the DSS
called drive C. Further, the common area or drive D, 1is
available to any user station in the network. The print spooler
area (drive E) is also available to any network user.

Before proceeding please be certain the the following has been
done:

ALL CABLES TO THE VPU's ARE PROPERLY CONNECTED

ALL DIPSWITCHES FOR STATION NUMBER HAVE BEEN SET

ALL USER STATIONS ARE POWERED OFF

YOU HAVE AT LEAST ONE VPU MODEL 20, MODEL 30, OR MODEL 40
YOU HAVE AN EXTRA FORMATTED DISKETTE

NOTE: You cannot alter your CompuStar DSS configurations until
you are familiar with the operation of a stand-alone CompuStar
VPU. This section assumes that you understand this kind of
operation. Please study the contents of the section of this
manual entitled 'OPERATING A COMPUSTAR VPU AS A STAND-ALONE
COMPUTER' prior to altering a CompuStar DSS.

First, turn on the power to the station (Model 20, 30, or 40)
that you will use to initialize the DSS. This unit must have
local disk drives since the initialization procedures are on a
diskette. Next, open the door of the left drive of the initiali-
zation station - this is drive A. Place the COMPUSTAR INITIALI-
ZATION DISKETTE into it. Refer to Figure 2.1B for correct disk-
ette orientation. Close the door and then simultaneously depress
the RED keys at the bottom of the keyboard. The unit will now
load the special initialization operating system. The following
message should appear at the top left corner of the screen:

64K COMPUSTAR INITIALIZATION DOS VER 0.1 FOR CP/M 2.2 COM
WARNING--THIS PROGRAM WILL ERASE ALL HARD DISK DATA

DO NOT USE THIS DISKETTE UNTIL YOU HAVE READ SECTION 2.1.3 OF YOUR
COMPUSTAR MANUAL'!

If this does not appear, +try depressing the RED keys again. If
repeated depressions of the RED keys do not produce the above
message, then contact your Intertec dealer. You cannot alter the
DSS unless this operating system is loaded in the initialization
station. This operating system will work in every Model 20, 30,
or 40 VPU.
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The initialization and allocation programs will first format the
DSS and then obtain from you the amount of disk area you wish
to devote to each user station. You may allocate areas for sta-
tions to be added later, otherwise you will destroy the DSS's
contents if you should decide to repeat this process. Once these
areas have been assigned, they cannot be changed or reassigned
without destroying the DSS data. Since the initialization uses
Cp/M's SUBMIT program, aborting the routine will not work pro-
perly (for a review of SUBMIT, see section 4 of this manual).
Therefore, it is mandatory to know how you wish to configure the
DSS before you start.

Once the special initialization DOS has been properly loaded into
the VPU (using the diskette contained in the box with your DSS),
and you are sure that the power is off at all other VPUs in the
CompuStar network, you may proceed with the initialization pro-
cess. Type in the following line at the keyboard:

SUBMIT22 STARGEN

A program on the diskette called STARGEN.SUB contains the names
of the system programs needed to initialize the DSS. First, the
DSS will be formatted. If you notice, the FAULT light on the DSS
will come on during the formatting. This is normal, and indi-
cates that nothing is wrong. Do not reset the DSS until later.

The DSS may have media errors on it. This means that some of the
tracks on the disk may not be usable. Supplied with your DSS is
a buff-colored card labeled 'SA1004 MEDIA ERROR MAP'. On this
card is listed the media defects on your drive. It is necessary
for you to enter the tracks and heads listed on the card so that
these may be reassigned. As the head positions itself on a
defective track, it will then reposition itself to an alternate
track area. This makes the defective tracks transparent to the
user. After you have entered all defective tracks, enter 'D' for
a display of your entries for verification purposes. Then enter
'X' to exit the alternate track assignments and proceed.

There are approximately 8800 kilobytes (8.8 megabytes) of for-
matted disk area on the DSS. The first area you will be asked to
allocate is the common area - drive D. Enter the amount in kilo-
bytes and push the RETURN key. Repeat the process for drive E,
the print spooler area. Next enter the allocations for each
stations' exclusive area, drive C. Here you will enter a station
number (any number from 1 to 255), and again the number of
kilobytes you wish to allocate. The station numbers do not have
to be 1in any order and do not have to be contiguous. NOTE:
Allocate area for any future stations at this time, because the
allocation process destroys the data on the DSS. This routine
will display the number of bytes remaining as each entry is made.
You may also enter 'D' to review which stations and areas have
been allocated in the process at any time. To terminate entry,
enter 'E' and push RETURN.
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After you have made all of your entries and have entered 'E', the
initialization procedure will complete some final tasks and
return to the operating system. One more step is now needed to
complete the process. You must have a different operating system
on the diskette to use a VPU with local disk drives (any Model
20, 30, or U40) in a CompuStar network. The operating system that
comes with the wunit will not work with a CompuStar network,
because 1its original operating system is designed to treat the
VPU as a Stand-Alone computer. You must place a copy of the new
operating system on another formatted diskette. A utility program
called MODxxDOS should be run (xx is 20 for a VPU Model 20, 30
for a VPU Model 30, or 40 for a VPU Model 40). Notice - you
cannot use the CP/M system program SYSGEN to do this because the
diskette in drive A contains a special initialization DOS, and
you actually need another DOS elsewhere on the diskette. MODxxDOS
will insure this transfer. However, once you run the MODxxDOS
program, the diskette in drive B will contain the VPU's network
operating system in drive B. Subsequent operating system trans-
fers from that diskette should be performed via the SYSGEN com-
mand (For a review of SYSGEN and FORMAT, please see section 4 of
this manual, AN INTRODUCTION TO CP/M FEATURES AND FACILITIES).
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This is a sample session in which a CompuStar DSS is configured
for five wuser stations. The underlined portions in this
demonstration are entered by the user, and '(ecr)' means that the
RETURN key should be pressed here.

64K COMPUSTAR INITIALIZATION DOS VER 0.1 FOR CP/M 2.2 COM

A>SUBMIT STARGEN (cr)

COMPUSTAR 10 MBYTE DISK GENERATION PROGRAM VER 0.1
CAUTION -- THIS PROGRAM DESTROYS ALL PREVIOUSLY RECORDED DATA
TYPE "G" AND PRESS THF RETURN KEY TO BEGIN G (cr)

FORMAT OPERATION IN PROGRESS
(Note - Here is when the fault light comes on at the DSS--THIS IS
NORMAL! DO NOT PUSH THE RESET KEY AT THIS TIME!)

FORMAT ALTERNATE TRACKS (Y/N): Y (er)

ENTER DEFECTIVE TRACK NUMBER (OR 'D' FOR DISPLAY, 'X' FOR EXIT):
210 (er)

ENTER DEFECTIVE HEAD NUMBER O

ENTER DEFECTIVE TRACK NUMBER (OR 'D' FOR DISPLAY, 'X' FOR EXIT):
D (er)

TRACK HEAD These will be reassigned
0210 0000

ENTER DEFECTIVE TRACK NUMBER (OR 'D' FOR DISPLAY, 'X' FOR EXIT):
X (er)

8799 KBYTES OF DISK SPACE REMAINING
ENTER NUMBER OF KBYTES REQUIRED FOR THE COMMON PARTITION
(MAX = 8400) 5000

5004 KBYTES ALLOCATED TO PARTITION

3795 KBYTES OF DISK SPACE REMAINING

ENTER NUMBER OF KBYTES REQUIRED FOR PRINT SPOOLER PARTITION
(MAX = 8400) 250

0252 KBYTES ALLOCATED TO PARTITION
3543 KBYTES OF DISK SPACE REMAINING
ENTER STATION NUMBER (1-255), "END", OR "DISPLAY" 1 (cr)

3543 KBYTES OF DISK SPACE REMAINING
ENTER NUMBER OF KBYTES REQUIRED FOR STATION 001 250

0252 KBYTES ALLOCATED TO PARTITION

3291 KBYTES OF DISK SPACE REMAINING ‘
ENTER STATION NUMBER (1-255), "END", OR "DISPLAY" 2 (cr)
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3291 KBYTES OF DISK SPACE REMAINING
ENTER NUMBER OF KBYTES REQUIRED FOR STATION 002 250

0252 KBYTES ALLOCATED TO PARTITION
3039 KBYTES OF DISK SPACE REMAINING
ENTER STATION NUMBER (1-255), "END", OR "DISPLAY" 3 (cr)

3039 KBYTES OF DISK SPACE REMAINING
ENTER NUMBER OF KBYTES REQUIRED FOR STATION 003 250

0252 KBYTES ALLOCATED TO PARTITION
2787 KBYTES OF DISK SPACE REMAINING
ENTER STATION NUMBER (1-255), "END", OR "DISPLAY" 4 (cr)

2787 KBYTES OF DISK SPACE REMAINING
ENTER NUMBER OF KBYTES REQUIRED FOR STATION 004 250

0252 KBYTES ALLOCATED TO PARTITION

2535 KBYTES OF DISK SPACE REMAINING

ENTER STATION NUMBER (1-255), "END", OR "DISPLAY" 5 (cr)
2535 KBYTES OF DISK SPACE REMAINING

ENTER NUMBER OF KBYTES REQUIRED FOR STATION 005 2500

2507 KBYTES ALLOCATED TO PARTITION
0028 KBYTES OF DISK SPACE REMAINING
ENTER STATION NUMBER (1-255),"END", OR "DISPLAY" D (cr)

COMMON AREA 5004 KBYTES ALLOCATED TO PARTITION
PRINT SPOOLER 0252 KBYTES ALLOCATED TO PARTITION
STATION 001 0252 KBYTES ALLOCATED TO PARTITION
STATION 002 0252 KBYTES ALLOCATED TO PARTITION
STATION 003 0252 KBYTES ALLOCATED TO PARTITION
STATION 004 0252 KBYTES ALLOCATED TO PARTITION
STATION 005 2507 KBYTES ALLOCATED TO PARTITION

0028 KBYTES OF DISK SPACE REMAINING
ENTER STATION NUMBER (1-255), "END", OR "DISPLAY" E (cr)

A>HUBGEN
A>MD10GEN
A>

(Note - This is when you press the RESET button on the DSS).

A>MOD20DOS

SYSGEN VER 1.4

SOURCE DRIVE NAME (OR RETURN TO SKIP) (cr)
DESTINATION DRIVE NAME (OR RETURN TO REBOOT) B (cr)
DESTINATION ON B, THEN TYPE RETURN (cr)

FUNCTION COMPLETE

DESTINATION DRIVE NAME (OR RETURN TO REBOOT) (cr)

A>
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2.1.4 VPU SYSTEM TEST

It 1is necessary to make certain that all VPUs are capable of
communicating with the Disk Storage System. To do this, it 1is
suggested that each VPU be attached to your CompuStar network and
tested one at a time. This will systematically insure each
terminal's operation before others are attached to the network.

If you are testing a VPU that has its own disk drives, it will be
necessary to initialize a disk operating system that will permit
network communcation. Recall that these wunits are designed to
operate in a stand-alone mode as shipped from the factory.
Therefore, you only need to copy the network operating system
onto another diskette to test the unit. These special operating
systems can be generated using the program contained on the
diskette that was shipped with your DSS.

To initialize the operating system for your VPU, place the INI-
TIALIZATION diskette 1into drive A of the VPU (this diskette 1is
the one shipped with your DSS). Be sure to insert the diskette
properly with the notch on the wupper edge and the labels away

from the screen. Depress both RED keys simultaneously and 1load
the 1initialization operating system. There will be three
programs on the diskette that will generate your new operating
system, depending on your VPU type. The programs are named

MOD20D0OS.COM, MOD30DOS.COM, and MOD4ODOS.COM. Select the correct
program for your VPU type. Type in the name and press the RETURN
kKey. When asked for the source drive name, press the RETURN key.
When asked for the destination drive name, type B. Then, when
you have properly inserted a formatted diskette into drive B,
press the RETURN key to inform the program that you are ready.
Don't forget to push the diskette all the way in and 1lose the
drive door. Press the RETURN key again when the function has
completed and allow the operating system to reboot.

The operating system contained on the diskette now in drive B
Wwill only work with a CompuStar DSS. Remove both diskettes from
the VPU and turn the off the power. If any other VPUs are
connected to the DSS network, make sure that the power 1is
switched off on each of these.

You are now ready to test the VPU and determine if it is able to
communicate with the DSS. Press the POWER switch on the DSS,
locking it in the ON position. The red light on the POWER
switch and the green light on the READY switch should come .on.
Next, press the RESET switch in for for a few seconds. Now, turn
on the power to the VPU being tested. If you have a Model 10
VPU, the operating system should begin to load. If your VPU has
its own disk drives, 1insert the diskette containing the network
operating system into drive A. Depress both RED keys. The
operating system should load. With all VPU models, the screen
should contain the sign-on message in the upper portion of the
screen. Also displayed should be the station number and the disk
prompt. Reboot the operating system several times and make sure
that it loads properly.
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If the operating system fails to 1load, check the cable
connections. Make <certain that the station number has been
correctly set on the dipswitch located on the chaining adaptor
board, and that no two stations have the same number setting. If
you VPU has its own disk drives (Model 20, 30, or 40), be sure
that the operating system was correctly copied. Repeat any steps
as necessary. If the unit does not operate properly after you
have checked everything, contact your Intertec representative.

Once +the VPU passes this step, switch the wunit off before
attaching any other units. Switch off the power to the DSS.
Also, connect the next VPU and test it similarly. Do not test
any VPU with the power on any other VPU. This way, you eliminate
any potentially defective VPU.
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SECTION 2.2

2.2.0.0 PRACTICAL HINTS

By now you should have read the CompuStar manual thoroughly, and
you should be familiar with the hardware, operating system, and
desigh scheme of your CompuStar Computer System. Next, we shall
discuss some practical hints and little known facts that will
help you become even more familiar with your computer system.

2.2.1.0 LOGGING ONTO A DISK

Each time you change a diskette, you must inform the operating
system that you have done so. This prevents accidental alteration
of disk contents ©because the operating system's copy of the
directory does not agree with the files on the disk. Therefore,
for devices with removable media, the directories are checked
with each disk access. Each check produces a checksum, which is
matched with the disk's last access. If these two sums do not
match, then CP/M will not allow you to alter the diskette's
contents. The disk is internally flagged READ ONLY, and an
attempt to change anything on the diskette will produce the
following error message: Bdos Err on d: R/0 , where 'd' is the
drive in question. So when you change a diskette, you must per-
form an operating system restart. The easiest way to do this is
to hold down the 'control' key (marked CTRL), and then press the
'C' key. This will reload the operating system and will allow you
to alter the newly inserted diskette.

2.2.2.0 DISKETTE PRECAUTIONS

Diskettes are a popular method of auxiliary storage for microcom-
puter systems because of their size, price, and ease of use.
There are some rules governing proper diskette care, and you
should always be aware of these.

1) Never allow anything to come in contact with the diskette
surface. Never attempt to clean a diskette. Although diskette
exposure is limited to the access holes in the jacket, you should
nevertheless be extremely careful when handling diskettes. Oils
on your skin may make the diskette unreadable.

2) Keep diskettes free from smoke or dust. This is best done by
leaving diskettes in their protective covers.

3) Keep magnetic objects away from diskettes as this may cause
the contents of a diskette to be erased. Remember that tools
often become magnetized. Transformers, power cords, and even
telephones may emit magnetic radiation.

4) Label your diskettes properly. When labels are attached to the
jacket of a diskette, use only a felt-tipped pen to write on
them. A pencil or ball-point pen may groove the diskette and



make 1t unreadable. Place the 'WRITE PROTECT' strip over the
notch of any diskette you do not want erased. Each box of
Intertec diskettes comes with an ample supply of 1labels and
aluminumized 'WRITE PROTECT' strips.

5) Back up important diskettes by keeping separate copies of them
in a safe place. Anticipate diskette failure because mistakes do
happen. Place +the date on duplicate copies so that you know how
current their contents are.

6) Diskettes can become damaged if exposed to temperature ex-
tremes. "Usually, a safe operating range is 50 to 120 degrees
Farenheit. Humidity can also be important - 20 to 80 % relative
humidity 1is suggested. Prolonged periods of sunshine c¢an also
damage a diskette's contents.

7) Be sure to remove the diskette from the disk drive before
the power 1is turned off the machine and return it to the
protective Jjacket.

8) Never rely upon a diskette that you suspect is damaged. Upon
such suspicion, immediately <copy 1its contents onto a newly
formatted diskette, and then survey the damage.

9) Remember that the FORMAT system program completely destroys
the contents of a diskette. So does the command ERA ¥.%¥, The
SYSGEN command will only affect the contents on the first two
tracks (the operating system) of a diskette.

10) IMPORTANT - The data contained on a diskette are always worth
more than the diskette itself. Guard the data carefully. Heed
these warnings.



2.2.3.0 CP/M SUMMARY

Detailed operation of all CP/M programs can be found in other
sections of this manual. Specifically, refer to Section 4, 'AN
INTRODUCTION TO CP/M 2.0 FEATURES AND FACILITIES' for the details
on the use of the programs common to all CP/M systems, and see
the section 'SOFTWARE ADDENDA' concerning the Intertec computers.
Here we shall briefly summarize the system programs supplied on
the Operating System Diskette for your CompuStar VPU, and CP/M's
built-in functions.

PROGRAM
NAME FUNCTION EXAMPLE
PIP Copies files between devices, PIP B:=zA:¥ ¥
logical and physical. PIP CON:=zA:FILE.TYP
SYSGEN Generates a new operating SYSGEN
system on diskette.
ED Text Editor, allows changes ED PROGRAM.BAS
to text files.
ASM Assembles an 8080-type assembly ASM PROG
language program into a 'HEX' file.
LOAD Creates a 'memory image' file from LOAD PROG.HEX
a 'HEX' file that can be executed.
DDT Allows user to debug and step thru DDT PROG.COM
a 'COM' or 'HEX' file's execution. DDT PROG.HEX
SUBMIT Performs sucessive execution of a SUBMIT MORNING.SUB
list of 'COM' files.
XSUB Forces data entry into a process XSUB
under control of SUBMIT.
DUMP Produces a hexadecimal listing DUMP PROG.COM
of a disk file's contents.
STAT Display or alter file status, device STAT B:¥. ¥
status, or system characteristics. STAT B:DSK:
DIR Displays a disk directory. DIR
DIR B:
ERA Erases a disk file. ERA B:PROG.BAK
REN Renames a disk file. REN PROG.ASM=PROG.(
SAVE Save memory contents on the disk. SAVE 10 A.COM



PROGRAM

NAME FUNCTION EXAMPLE

TYPE Produces an ASCII listing TYPE PROG.PRN
of a disk file's contents.

CONFIGUR Establish operating system CONFIGUR
parameters.

FORMAT Place sector information on a FORMAT
new diskette.

HEXDUMP Generates a 'HEX' file from any HEXDUMP
file, and sends it out of a port.

6UKTEST Performs extensive memory test. 64KTEST

RX/TX Program pair to enable file transfer RX
between two Stand-Alone VPUs. TX

The reader should note that a CP/M program wusually distributed
with CP/M computer systems is not included with Intertec Computer
Systems. The program, MOVCPM, allows the user to change the
operating system for a number of memory sizes. However, all
Intertec computer systems have only one memory size, and MOVCPM
is not needed. Intertec furnishes operating system copies for 64K
memory size.

For a more complete discussion of these system programs, please
refer either to these sections in this manual: AN INTRODUCTION TO
CP/M FEATURES AND FACILITIES, CP/M 2.0 USER'S GUIDE FOR CP/M 1.4
OWNERS, and SOFTWARE ADDENDA.



2.2.4.0 AUTOLOAD FEATURE

Perhaps you wish for your computer terminal to perform the same
function wupon each operating system restart. This 1is possible
with CP/M version 2.2. The command buffer is the area in your
computer's memory where the next command to be executed is
placed. In normal CP/M systems this buffer is empty, and upon
operating system restart the system awaits your command. You may
alter this 1if desired, so that the system will execute any
program on the disk upon restart.

In order to facilitate this autoload feature, you have to change
the operating system that is stored on the inner two tracks of
your diskette. First, make a copy of the program on your distri-
bution diskette that will generate the operating system. In the
CompuStar Model 20, this program is called 'CS20D0S.COM'. Using
the PIP program, copy as follows:

PIP AUTOLOAD.COM=CS20D0S.COM

CS20DOS.COM is similar to the SYSGEN utility, except that no
SOURCE DRIVE is specified when using it. After you have made the
copy, Yyou will have to alter its command buffer for the autoload
capability. The DDT system program will have to be used to do
this. It 1is strongly recommended that you become familiar with
the DDT program before attempting to alter the operating system.
See Section 7 of this manual, CP/M DYNAMIC DEBUGGING TOOL (DDT)
USER'S GUIDE, for assistance.

Next edit the program 'AUTOLOAD.COM' with the use of DDT. The
correct command is:

DDT AUTOLOAD.COM

DDT will then load into the computer's memory and read in your
'AUTOLOAD'" program. After you have decided on the command you
want to be executed upon restart, determine its length. This is
done by counting the number of characters in the command. If a
filename and/or parameters are included in the command, be sure
to 1include their 1length(s) in the count. Also include any
separating spaces. For example, 1if you wanted +the directory
display to be your command, the command is 'DIR', and its length
is 3. If instead you wanted to see a directory display of disk B,
the command is 'DIR B:' and its length is 6.

The CP/M command buffer begins at location 980H. Use the 'S!
command to alter the desired memory locations with your new
command.Place the hexadecimal value of the command length in this
location. The command itself Dbegins at location 981H, and you
may use up to location AOT7TH for the buffer. Notice that if you go
beyond location 998H, you will overwrite the copyright notice in
the operating system. At the end of your command, place the null
terminator O0OH. When inserting the command itself into the
memory locations, please note that you must enter hexadecimal

numbers for the ASCII values of the letters in the command. The



ASCII code chart is listed in Section 2.3 of this manusl.

When you have finished, wuse the DDT command 'D' to display the
results of your action. Make any necessary corrections, and then
exit to the operating system with the GO command. Before you do
anything else, you must save the memory contents of the 'AUTO-
LOAD' program. Using CP/M's 'SAVE' function, enter the following
line at the keyboard:

SAVE 48 AUTOLOAD.COM

Let's review what we have done so far. First, we made a copy of
the operating system, and called it 'AUTOLOAD.COM'. (Inci-
dentally, any other name could have been used as long as the
file type is '.COM'). Next, we placed a CP/M command into the
CP/M command buffer, starting with the command length in hexa-
decimal. We ended with a null byte terminator. Then we exited to
the operating system and saved the revised program in memory on
the disk. Now it is time to generate the new operating system.

Please be sure that the command in the command buffer is what you
want your computer to do upon each operating restart, because
that 1is exactly what it will do. If sure, then type 1in the
following command at the keyboard:

AUTOLOAD

From here the operation will be similar to that of the SYSGEN
command. First you wiil be asked to enter a SOURCE DRIVE. Press
the RETURN key here, the program itself is carrying the operating
system for us. Next you will be asked to enter the DESTINATION
DRIVE. Enter your choice, and press the RETURN key when the
correct diskette has been inserted in the destination drive. If
you are wusing a new diskette, make certain that it has been
formatted with the FORMAT command. When the message 'FUNCTION
COMPLETE' 1is displayed upon the screen, your transfer is done,
and you should press the RETURN key to reboot the operating
system. If you specified drive A as the destination drive, this
reboot will incorporate your new modification. If not, replace
the diskette in drive A with your destination diskette, and press
both RED keys at the same time. You should now have an operating
system with an autoload feature. If not, you probably incorrectly
entered the command 1in the command buffer. Repeat the above
procedure if this is the case.

WARNING: If you chose drive A as the destination drive and you
made an error in altering the command buffer, this diskette will
contain an unusable copy of the operating system. It will pro-
bably not operate. You will have to replace its operating system
with a valid copy probably using the 'SYSGEN' command. Therefore,
it 1is recommended that you select drive B as your destination
drive when altering the command buffer.



Here is a sample session describing the steps needed to alter the
command buffer of your operating system. Please carefully read
the previous section before attempting to alter the command
buffer. Note that all items underlined are to be typed in by you.
Otherwise, the displays are generated by the computer. When you
encounter '(cr)', press the RETURN Kkey.

A>PIP22 AUTOLOAD.COM=CS20D0S.COM[V]

A>DDT AUTOLOAD.COM

DDT VER 1.4
NEXT PC

3100 0100
-3987 (ecr)

0987 00 06 (cr)
0988 20 TEF (ecr)
0989 20 L9 (cr)
098A 20 20 (cr
098B 20 42 (cr)
098C 20 3& (or)
098D 20 00 (er)
098E 20 . (ecr
-GO0 (cr)

A>SAVE 48 AUTOLOAD.COM (cr)

A>AUTOLOAD (cr) v

DESTINATION DRIVE NAME(OR RETURN TO REBOOT) B (er)
FUNCTION COMPLETE -
DESTINATION DRIVE NAME(OR RETURN TO REBOOT) (er)

A>
(Now replace the diskette in drive B into drive A, and reboot)



2.2.5.0 PRINT SPOOLER OPERATION

The CompuStar Computer System will employ a unique technique for
print spooler operation. The spooler will use drive E in a
CompuStar Network to facilitate printer operation. Further
details will be released later.



2.2.6.0 SYSTEM FAILURE
Whenever you have a system failure, you should remain calm. Quite
often, the results of a system failure are minimal. Failure
recovery 1is important, and you should take all steps to insure
that the system is restored as soon as possible. Use the follow-
ing checklist as a guide and insure that each item is covered. If
the system does not work after these items are checked, contact
your Intertec representative. Note all failures in a log book so
that you know what to suspect with subsequent failures.
Check mechanical conditions:

Is the unit plugged into a proper wall outlet?

Is the power switch 'on'?

Is the brightness knob on the back of the unit turned up?

Are the cables properly connected and fastened tightly?

Is the fuse blown?

Operating System Problems:
Is there a diskette in drive A?

Is a wvalid copy of the operating system on the diskette in
drive A?

Have you incorrectly altered the DSS configuration?

Have you carefully followed the restart instructions?



SECTION 2.3

2.3 VIDEO DISPLAY FEATURES

All CompuStar Video Processing Units (except the Model 15) employ
a 'memory-mapped' video scheme. This means that a portion of the
central processing unit's memory is devoted to the characters for
display on the screen. This memory area is unavailable for
program or data use. The CRT Controller performs a direct memory
access (DMA) cycle to obtain this data. This relieves the CPU of
most screen-related functions. A more complete discussion of the
video operation sequence can be found in Section 3.2 of this
manual entitled 'THEORY OF OPERATION'.

Memory-mapped video enables the VPU to provide powerful and fast
video operation. This technique also permits many screen control
features to be performed under software control. When the CRT
Controller receives certain special inputs, the display may be
affected. There are two main types of screen-directed inputs:
'ESCAPE' sequences and 'CONTROL' sequences. An ESCAPE sequence
means the ASCII character ESC (27TH) is the first character of the
input and 1is followed by other characters. A CONTROL sequence
means that the CTRL key (third row of the keyboard, extreme left)
is held down while the other character is depressed. The control
key operates similarly to the SHIFT key. The following tables
show the ESCAPE and CONTROL sequences and their interpretation by
the video system.

ESCAPE SEQUENCES

[ESC] [Y] [row] Absolute cursor addressing - The cursor is
[column] positioned to the row and column as
specified in the screen 1layout chart.
Refer to figure 2.3A for code translations

[ESC] [~] [K] Erase to end of line - Data are erased
from cursor position to the end of the
line.

[ESC] [~] [k] Erase to end of screen - Data are erased
from cursor position to the end of the
screen.

[ESC] [~] [E] Display control characters - The trans-

parent mode is enabled, and control
characters received are displayed on the
screen.

[ESC] [~] [D] Disable control character display - The
transparent mode is disabled, and control
characters are not displayed.



LESC] [~]1 [B]

[ESC] (N]  [B]

CONTROL SEQUENCES
CTL-A

CTL-F

CTL-H

CTL-K

CTL-J

CTL-I

CTL-L

CTL-G

CTL-W

Enable blinking display - All data
received are displayed blinking.

Disable blinking display - turns off any
blinking display.

Home cursor - The cursor is positioned
at row 1, column 1.

Cursor forward - The cursor is moved one
space to the right.

Cursor back - The cursor is moved one
space to the left.

Cursor up - The cursor is positioned
up to the previous line.

Cursor down - The cursor is positioned
to the next line down.

Tabbing - The cursor is positioned to
the next modulo-8 position.

Clear screen - Erases the data on the
screen, and the cursor is homed.

Ring bell - The audio indicator is
activated.

Page off/on - Video display is disabled/
enabled after the 24th line.



SECTION 2.4

2.4.1 SERIAL PORT INTERFACING INFORMATION

In order to use auxiliary devices (sometimes called peripherals)
with your CompuStar VPU, it is important to review the inter-
facing information in this section. Each CompuStar VPU has two
serial ports available for peripherals such as printers, modems,
optical scanners, etc., and these are located on the back panel
of the CompuStar adjacent to the power switch. These are marked
MAIN PORT and AUXILIARY PORT.

A port is simply a point of access to the computer system. The
ports on a CompuStar VPU allow input or output, provided that the
VPU and the peripheral device communicate properly. For proper
protocol, simplified RS-232-C serial interface is provided. RS-
232-C establishes the pin assignments on the port couplers for
transmitted data, received data, handshaking, etc.

Serial transmission refers to the way the data are transferred.
Recall that internally the CompuStar manipulates data as bytes.
Each byte is composed of eight bits, which may have a value of
one or zero (these are numbers that the computer can read). If an
entire byte of data were transmitted or received at one time,
then the port would be a parallel port. The communication with
the DSS is actually parallel. This is faster than serial communi-
cation, but requires eight times as many communication lines for
transmitting and receiving data as with serial protocol. So the
CompuStar internally uses a device called a USART, or a Universal
Synchronous/Asynchronous Receiver/Transmitter, which converts a
byte of data into eight bits of data. The CPU sends the USART a
byte, and the USART sends the coupler eight bits serially. At the
other end, the coupler sends the USART eight bits serially, and
the USART sends the computer one byte.

Traditionally, in CP/M the printer 1is attached to the logical
port designated as the list device. Logical just means that this
is what the operating system calls the port. In the CompuStar,
the LST: device is the same as the AUXILIARY PORT. Other devices
which accept or transmit serial data can be attached to either
port. CP/M refers to the MAIN PORT as the OUT:, PUN:, or RDR:
device. You must write or otherwise obtain software needed to
operate these devices. For a more complete discussion of CP/M's
'logical devices', please refer to Section 4 of this manual - AN
INTORDUCTION TO CP/M 2.0 FEATURES AND FACILITIES.

Each port has two addresses associated with it - status and data.
The following gives the port addresses internally for data and
status transmission. When ready to accept data for transmission
(i.e., out of the computer), the status byte will contain the
hexadecimnal pattern O01H. When the port has received data for the
computer and is ready to send it to the CPU, the status byte will
contain 02H. Normally, the CPU will continuously check the



status port wuntil the desired number is present, and then the
proper action will be taken accordingly.

The memory address for the auxiliary port status is 41H, and its
data address is U40H. For the main port, the status address 1is
59H, and the data address is 58H. The following assembly language
program demonstrates how data might be transmitted out of a port.

SAEEE R RS EERE RS ERRARR AR SRR RS RS S R RS

’
. % *
;* 2.4.2 SAMPLE OUTPUT DRIVER PROGRAM *
. *
’

CRRRRRRERRXREFRFEREXRRREREXRRREXRAXRXEXEXRRRRRRXRNXR

- e

ﬁRTOUT: ORG 100H ;jbase of TPA

PDATA EQU 4OH ;address of AUX data

PSTAT EQU 41H ;address of AUX status

’ LXI  H,LINE ‘HL <- address of text for output
MVI C,14 ;C <~ length of text

’

LOOP: LDA PSTAT ;get port status
ANI 01H ;port ready to send?
JNZ LOOP ;no, check again
MOV A,M ;else load next byte of text
OuUT PDATA ;send it out the port
INX H syincrement the text pointer
DCR C ;and decrement the count
JNZ LOOP ;continue if text remains
RET ;else quit

1

LINE DB 'THIS IS A LINE'
END

The reader 1is advised that alternate methods for input and/or
output are available using the facilities of the CP/M operating
system. Please review Section 9 of this Manual, CP/M 2.0 Inter-
face Guide, for an explanation of such features.



2.4.3 RS-232-C SERIAL INTERFACE

The following

MAIN PORT
Pin #

AUXILIARY PORT
Pin #
1
2
3
I
20

chart

illustrates the pinouts for the MAIN and
AUXILTARY serial ports and the direction of signal flow.

COMPUSTAR SERIAL PORT PIN ASSIGNMENTS

Assignment

GND

Transmitted Data
Received Data
Request to Send
Clear to Send
Data Set Ready
GND

Transmit Clock
Receive Clock
Data Terminal Ready
Ring Indicator
Clock

Assignment

GND

Received Data
Transmitted Data
GND

Data Terminal Ready

Signal Direction
(From CompuStar
(To CompuStar)
(Fron CompuStar
(To CompuStar)
(To CompuStar)

(To CompuStar)
(To CompuStar)
(From CompuStar
(To CompuStar)
(From CompuStar

Signal Direction

(To CompuStar)
(From CompuStar

(To CompuStar)



2.4.4 ASYNCHRONOUS/SYNCHRONOUS COMMUNICATIONS

The USART allows the serial data communication link to be either
asynchronous or synchronous. With asynchronous operation, a
start bit 1is sent to alert the receiver that a word 1is being
transmitted. After the start bit, 5 to 8 data bits are sent.
Subsequent to the data bits, an optional parity (or check) bit
(representing an even number or odd number of '1' data bits)
can be sent followed by 1, 1-1/2, or 2 stop bits.

The following information for asynchornous communication may be
programmed by the user:

- The number of data bits to be sent for each transmitted
character (5 to 8)

- 0dd or even parity or no parity bit for each transmitted
character

- The number of stop bits to be sent for each transmitted
character

- The rate at which characters are to be transmitted (1, 16, or
64 times baud rate)

For a synchronous communication link, the transmitted character
will consist of 5 to 8 data bits plus an optional parity bit.
Preceding the start of a transmitted data stream, the user can
program one or two synchronization characters to be sent. These
synchronization characters will only be used by the receiver in
the 1internal synchronization mode. If the receiver is in the
external synchronization mode, the synchronization characters
will be ignored and a synchronization pulse is used. In the
synchronous mode, the user may program the following:

- The number of bits per character (5 to 8)
- Optional parity bit (odd, even, or none)

- Ome or two synchronization characters and bit structure of
characters '

- External or internal synchronization
Additional information concerning serial port interfacing

(asynchronous and synchronous) is presented in sections 12 and

13.



2.5 SUPERBRAIN CHAINING ADAPTOR

Via a special chaining adaptor, a SuperBrain or SuperBrain QD
Video Computer Terminal may be connected to a CompuStar DSS.
This will provide hard disk storage for a SuperBrain System.
This section will instruct you concerning proper installation
and configuration of a hard disk system.

The chaining adaptor is shipped with a diskette. This diskette
contains the program needed to allocate disk storage however you
wish. Also contained on this diskette are the operations systems
needed to allow the SuperBrain or SuperBrain QD to use the extra
disk device--the standard DOS will not work.

NOTE: Before proceeding, 1insure that the power cord is removed
from the wall outlet.

To attach the chaining adaptor to the SuperBrain, you must first
remove the SuperBrain's cover. This is accomplished by removing
the four screws holding the cover in place; two are in the
front and two are in the rear. Make certain that the diskette
drive doors are closed. Next, 1Jlocate the short cable on the
chaining adaptor. This will plug into the 40 pin connector at
the top edge of the SuperBrain processor board 1located just
beneath the disk drives. Be sure to align the notch 1in the
connector with the slot on the processor board. Push the cable
connector until it is completed seated.

Insert the round end of the four mounting tabs into the four
holes on the back of the disk assembly (see Figure 2.5A). Now
place the board on the mounting tabs as shown in Figure 2.5B. Be
careful that the cable does not come in contact with the fan.
Then extend the long cable over the middle of the rear edge of
the base. This cable will connect to the disk drive.

Replace the cover on the SuperBrain, binding the 1long cable
between the two cover halves. Replace the hold-down bolts to
secure the attachment.

Plug the connector on the end of the long cable into the re-
ceptacle at the rear of the DSS. Tighten the connector screws
making certain that the pins are in full contact.

Now you may choose to change the disk allocations to other than

factory configuration. This is suggested because disk space 1is
lost due to CompuStar allocations for ten user stations. The
process is fairly simple. Place the diskette included with the

chaining adaptor 1in drive A of the SuperBrain. Be sure it 1is
properly inserted with the notch on the upper edge and the
labels facing away from the screen. Close the door to the disk-
ette, and then simultaneously depress both RED keys. Now type
the following line at the keyboard:

SUBMIT22 SBGEN



FIGURE 2.5A MOUNTING HOLES FOR SUPERBRAIN CHAINING ADAPTOR

FIGURE 2.5B MOUNTED SUPERBRAIN CHAINING ADAPTOR



A program on the diskete called SBGEN.SUB contains the names of
the system programs needed to initialize the DSS. First, the
" DSS will be formatted. If you notice, the FAULT light on the DSS
will come on during the formatting. This is normal, and does not
indicate that anything is wrong. Do not reset the DSS until
later.

The DSS may have media errors on it. This means that some of the
tracks on the disk may not be usable. Supplied with the DSS is a
buff-colored card labeled 'SA1004 MEDIA ERROR MAP'. This card
lists the media defects on the drive.

It 1is necessary for you to enter the tracks and heads listed on
the card so that these may be reassigned. Then, as the head
positions itself at a defective track, it will reposition itself
to an alternate track area. This makes the defective +tracks
transparent to the user. After you have entered all defective
tracks, enter 'D' for a display of your entries for verification
purposes. Then enter 'X' to exit the alternate track entry and
proceed.

There are approximately 8800 kilobytes (or 8.8 megabytes) of
formatted disk area on the DSS. Enter allocations for drives C,
D, and E. If you make invalid entries, you must reenter your
choice. When finished, you are shown a summary of your entries.
Don't worry if +the numbers are slightly greater than you
entered; round-up occurs to insure boundary alignment. If you
wish to change your entries, do so now by entering 'N' where
asked. Otherwise, enter 'Y'.

After you have made your entries, the initialization will
complete a final task and return to the operating system. One
more sStep is needed to complete the process. You must have a
different operating system on the diskette to use the DSS. The
standard SuperBrain or SuperBrain QD operating system will not
work. You must place a copy of the new operating system on
another formatted diskette.

These operating systems are on the diskette in drive A. Enter
'SB10MDOS' to copy the operating system for a SuperBrain, or
'QD10OMDOS' for the SuperBrain QD. The program will ask you for
the source drive. Press return here. Then you will be asked for
a destination drive. Here, press the 'B' Kkey. Press the
'RETURN' key when you have placed a formatted diskette into drive
B. When the program displays 'FUNCTION COMPLETE', press the
'RETURN' key.

After the new operating system has been placed on the diskette in
drive B, you are ready to test it. First, press the RESET button
on the DSS, and the FAULT light should go out. Then exchange
the two diskettes in drives A and B. Then depress both RED keys
simultaneously. This will load in the newly generated operating
system. If the screen fills with garbled text, you have im-
properly copied the operating system, and you should repeat the
last step. Otherwise, enjoy your new, powerful computer.



SECTION 3.0

3.1 SYSTEM INFORMATION
AND SPECIFICATIONS

3.2 THEORY OF OPERATION

3.3 VIDEO PROCESSING UNIT

- SPECIFICATIONS |

3.4 10 MEGABYTE DISK
STORAGE SYSTEM
INTERNAL CONSTRUCTION



3.1 SYSTEM INFORMATION

The CompuStar Video Processing System (VPU) represents the latest
technological advances 1in the microprocessor industry. The
universal adaptability of its CP/M¥ Disk Operating System
satisfies the general purpose requirement for a low cost, high
performance microcomputer system.

The price/performance ratio of the CompuStar has rarely been
equalled in this industry. By employing innovative design tech-
niques, the system is not only able to offer a competitive price
advantage, but boasts many features found only in systems costing
three to five times as much. The twin Z80A microprocessors in
each CompuStar VPU insure extremely fast program execution even

when faced with the most difficult programming tasks. In
addition, each unit must pass a grueling 48 hour burn-in before
it is shipped to the Customer. By <combining advanced

microprocessor technology with in-house manufacturing capability
and stringent quality control requirements, your CompuStar System
should provide unparalleled reliability in any application into
which it is passed.

3.1.1 THE COMPUSTAR VPU AND DSS

The CompuStar Multi-User System consists of a network of video
display terminals (called video processing units) which employ
their own internal microprocessor and dynamic RAM. The ter-
minals are tied together in a network fashion to "share" the
resources of a single Winchester or other hard disk device. In
this manner, the CompuStar allows true multi-user capability by
permitting the sharing of a common data base while at the same
time allowing individual users the capability to maintain re-
stricted data bases.

A CompuStar system can be configured using any one of three disk
storage devices (called Disk Storage Systems--DSS), all of which
are manufactured by Intertec. A DSS consists of a hard disk
device, complete with power supply and Intertec's special disk
controller and multiplex circuitry to tie users' stations into a
common disk. The three DSS models available include a table top
ten megabyte Winchester model and Control Data Corporation's 32
or 96 megabyte cartridge module drive models. The CDC drives
feature a 16 megabyte removable, top loading platter and either
16 or 80 megabytes fixed disk storage.

A series of U types of video processing units (VPU's) can be
connected into a disk storage system. The VPU's connect by an 8
bit parallel interface, thus allowing a data transfer rate of 1.6
million WPS between the disk storage system and the terminals.
In this manner, the distance over which signals can be transfered
(from disk system to terminal station) is significant. . . .up to
one mile in total cable length. And since premanufactured cable
assemblies (with 37 pin 'D'-type connectors on each end) are
offered in a variety of lengths, 1installation of a CompuStar
network is a real snap!



The video processing units are connected in a "daisy chain"
fashion; 1i.e., the first terminal is connected directly into the
CompuStar disk storage system, the second terminal is connected
into the first, the third into the second, and so on. A total of
up to 255 video processing units can be connected into a single
network. Each VPU is assigned a variable address via an 8 posi-
tion dipswitch mounted internally. This allows each terminal
access to the common and/or restricted data base on the disk
storage system. Plus, each terminal has twin RS-232 Serial Ports
for connecting auxiliary printer and/or modem devices.

From the standpoint of human engineering, each CompuStar VPU has
been designed to minimize operator fatigue through the use of a
typewriter-oriented keyboard and a remarkably clear display.
Each video processing unit displays a total of 1,920 characters
arranged in 24 lines with 80 characters per 1line. The video
display 1is unusually crisp and sharp due to Intertec's own
specially designed video driver <circuitry. And, the high
quality, non-glare etched CRT featured on every VPU assures ease
of viewing and uniformity of brightness throughout the entire
screen.

The CompuStar's wunique internal design assures users of
exceptional performance for just a fraction of what they would
expect to pay for such "big system" capabilities. The CompuStar
VPU wutilizes a single board "microprocessor" design which
combines all processor,. RAM, ROM, disk controller, and
communications electronics on the same printed circuit board.
This type of design engineering enables the CompuStar to deliver
superior, competitive performance.

Standard features of the CompuStar Model 20 VPU includes: two
double-density, single-sided mini-floppies with a total of over
350,000 bytes formatted disk storage, 64K of dynamic RAM memory,
a universally recognized CP/M*¥ Disk Operating System featuring
its own text editor, an assembler for assembly language
programming, a program debugger and a disk formatter. Also
standard are dual universal RS-232 communications ports for
serial data transmission between a host computer network via
modem or an auxiliary serial printer. A number of transmission
rates up to 9600 baud are available and selectable under program
control.

The Model 30 VPU incorporates these same features, but boasts
nearly 750,000 bytes of disk storage units, twin double-density,
double-sided drive mechanism. The Model 40 employs dual double-
track drive assemblies to provide the user with nearly 1-1/2
million bytes of local, off-line storage capability.



For reliability, each CompuStar VPU has been designed around
modules packaged 1in an aesthetically pleasing desk-top unit.
These major components are: the Keyboard/CPU module, the power
supply module, the CRT assembly, the chaining adaptor and the
disk drives themselves. Failure of any component within the
terminal may be corrected by simply replacing only the defective
module. Individual modules are fastened to the chassis in such a
manner to facilitate easy removal and reinstallation. Terminal
down-time can be greatly minimized by simply "swapping-out"™ one
of the modules and having component level repair performed at one
of Intertec's Service Centers. Spare modules may be purchased
from an Intertec marketing office to support those customers who
maintain their own "in-house" repair facilities.

CompuStar VPU cover assembly is exclusively manufactured "in-
house" by Intertec. A high-impact, structural-foam material is
covered with a special "felt-like" paint to enhance the overall
appearance. Since the cover assembly is injected-molded, there
is wvirtually no possibility of cracks and disfigurations in the
cover itself. And, by manufacturing and finishing the cover
assembly in-house, Intertec is able to specify only high quality
material on the external and internal cover components of your
CompuStar to insure unparalleled durability over the years to
come.



3.1.2 SOFTWARE AND OPTIONS

A wide variety of programming tools and options are either
planned or available for the CompuStar System. Standard software
development tools available from Intertec include Basic, Fortran
and Cobol programming languages. A wide variety of applications
packages (general ledger, acounts receivable, payroll, inventory,
word processing, etc.) are available to operate wunder the
CompuStar CP/M Disk Operating System from leading software ven-
dors in the industry.

CUTAWAY VIEW SHOWING MOUNTING OF MAJOR SUBASSEMBLIES






3.2 THEORY OF OPERATION

The CompuStar contains two Z80 microprocessors. (Reference
Figure 3.1) uP1 is the master processor. It communicates with
the O64K RAM and the I/0 devices (serial port, keyboard encoder,
interface controller, and CRT controller). Aside from these
devices, it can also access the 2K ROM and DATA BUFFER RAM in the
FLOPPY DISK CONTROLLER. wuP2 is slaved to uP1 and can only access
the 2K ROM, DATA BUFFER, and the DISK INTERFACE. This processor
is used exclusively for disk control.

The 64 kilobyte main memory consists of thirty-two 16K x 1 bit
dynamic RAMS. These are divided in four banks (0-3) with each
bank containing 16 kilobytes of storage. The RAS-CAS timing
sequence necessary for memory access is created by the memory
timing generator.

There are two devices that can access memory--uP1 and the CRT
Controller. uP1 can read and write to memory while the CRT
Controller can only perform the read function. Because each
device runs at a different speed, two <c¢lock frequencies are
required for memory timing. The speed is determined by the
selection of the control input to the timing generator. The
microprocessor functions require the faster clock.

The CRT-VIDEO CONTROLLER contains three main devices--the CRT
Controller which generates all the timing signals for data
display; the video generator which produces the character font;
and the octal 80-bit shift register which stores one row of video
data. (80 characters)

The CRT Controller generates all the timing necessary to display
24 rows of characters with 80 characters per row. Thus, the
screen can display a total of 1920 characters. These characters
are stored in the CRT refresh buffer which is the upper 2048
bytes (2K) of RAM.

Because the CRT buffer is not a separate buffer and the processor
must also use +the same bus to access memory, this bus must be
timeshared between the two. This is accomplished by the CRT
controller performing a direct memory access (DMA) cycle which is
done at the beginning of each scan row. Each scan row is divided
into ten scan lines, therefore during the first scan line time,
the controller takes control of the processor bus by generating a
bus request. After acquiring the bus, it reads 80 characters
from the CRT buffer and loads them into the 80 x 8 shift
register. This data is then recirculated in the buffer for the
next nine scan lines to produce one row of video characters.
Therefore, there are twenty-four DMA cycles performed per
vertical frame.

There are also twenty-five interrupts generated--one for each row
scan and one extra during vertical blanking. During the first



twenty-four, the processor sets or resets the video blanking
depending on whether that row is displayed or not. During the
vertical blanking interrupt, the address registers in the CRT
controller are initialized to the correct top-of-page address and
the cursor register is also updated.

The Interface Controller is basically three 8 bit 1I/0 ports
(8255). Through this device, the processor can obtain status
bits from other devices and react to the status by
setting/resetting individual bits in the 8255.

The Keyboard Encoder scans the keyboard for a key depression,
determines its position, and generates the correct ASCII code for
the key. The processor is flagged by the 'Data Ready' signal via
the Interface Controller. The character is then input by the
processor.

The Chaining Adaptor Module provides a high speed interface
between each CompuStar VPU and the Disk Storage System (DSS).
Its function is to provide a point of access bus for each VPU in
the CompuStar Computer Network.

The CompuStar bus 1is a parallel bi-directional bus with 12
differently driven, TTL signals. The information communicated on
the bus includes data and control signals. The bus has been
constructed to allow approximately 4000 feet of cable to be used
in a single CompuStar System (up to 255 Video Processing
Systems).

The remaining I/0 device is the RS-232-C Serial Interface Port.
Presently, it operates only in the asynchronous mode and adheres
to a simplified standard protocol. The baud rate is set to 1200
baud by the operating system. (Refer to the Technical Bulletin
enclosed at the end of this manual.)

As previously mentioned, uP1 has the capability of communicating
with the RAM and ROM in the FLOPPY DISK CONTROLLER. It does this
to obtain the bootloader from ROM on power-up and system reset
and also when transferring disk parameters and data to/from the
Data Buffer RAM. Because the amount of main memory used is the
maximum that the processor addressing can support, different 16K
banks of main memory must be switched off line when communicating
with the disk RAM or ROM. 1In these cases, Bank 0 (0000H-3FFH) is
switched out when communicating with the ROM, and Bank 2 (8000H-
BFFFH) when communicating with the RAM.

The DISK CONTROLLER performs all disk related I/0 functions wupon
command from the main processor. These commands are:

- Restore to track 0

- Read sector

- Write sector

- Write sector with deleted data mark
- Format



The parameters associated with drive, side, track and sector
numbers are loaded, a status word is set at specified location in
the disk RAM. When uP2 receives this status, it sets the 'disk
busy' status bit and performs the indicated function. Upon com-
pletion, it resets +the 'busy' bit thus allowing the main
processor (uP1) to retrieve data and status from the RAM.



SECTION 3.3
FEATURE

CPU
Microprocessors

Word Size

Execution Time

Machine Instructions

Interrupt Mode
Floppy Disk

Storage Capacity

(For Models 20,
30, 40)

Format

Data Transfer Rate

Average Access Time

Media
Disk Rotation

Internal Memory
Dynamic RAM

Static RAM

ROM Storage

CRT
Display Size

Display Format

VIDEO PROCESSING UNIT SPECIFICATIONS

DESCRIPTION

Twin Z80A's with 4MHZ Clock Frequency.
One Z80A (the host processor) performs
all processor and screen related

functions. The second Z80A is "down-
loaded" by the host to execute disk I/0.

8 bits

1.0 microseconds

158

All interrupts are vectored and reserved
Over 350K (700K Model 30; 1400K Model
40) unformatted data on two 5-1/4" mini-
drives. External hard disk storage can
be connected using the chaining adaptor.
Soft sectored; 512 bytes/sector; 10
sectors/track; 35/70/140 tracks per
diskette (for Model 20/30/40).

250K bits/second

250 milliseconds. 35 milliseconds track-
to-track

5-1/4 inch mini-disk

300 RPM

64K

1K bytes of static RAM is
addition to the main processor RAM.
This memory is used for program and/or
data storage for the auxiliary processor

provided in

2K bytes standard. Allows ROM "boot-

strapping" of system at power-on.

12-inch, P4 phosphor

24 lines x 80 characters per 1line



FEATURE

Character Font

Display Presentation
Bandwidth

Cursor

Communications

Screen Data Transfer

Main Interface

Auxiliary Interface

Chaining Interface

Z80A Data Bus

Parity

Transmission Mode

Addressable Cursor

DESCRIPTION

5 x 7 character matrix on a 7 x 10
character field

Light characters on a dark background

15 MHZ

Reversed image (block cursor)
Memory-mapped at 38 kilobaud. Serial
transmission of data at rates up to 9600
bps.

RS-232C asynchronous. Synchronous
interface internally selectable.

Simplified RS-232C asynchronous.

Intertec protocol--used for daisy-
chaining multiple wusers into a single
disk network.

4O-pin Data Bus connector

Choice of even, odd, marking, or

spacing--under program control.

Half or Full Duplex. 1, 1 1/2, or 2 stop
bits

Direct Positioning by
addressing.

absolute x, y

System Utilities
Disk Operating System CP/M 2.2

DOS Software An 8080 disk assembler, debugger, text

editor and file handling utilities.

Optional Software

FORTRAN ANSI standard. Relocatable, random and
sequential disk access.

COBOL ANSI standard. Relocatable, sequential,
relative and indexed disk access.

BASIC Sequential and random disk access. Full

string manipulation, interpreter.
Application Packages Extensive software development tools are
available from leading software vendors
including software for the following ap-
plications:Payroll, Accounts Receivable,



FEATURE

Application Packages
(continued)

Keyboard
Alphanumeric
Character Set

Special Features

Numeric Pad

Cursor Control Keys

Internal Construction
Cabinetry

Component Layout

Mounting

Environment
Weight

Physical Dimensions

Environment

Power Requirements

DESCRIPTION

Accounts Payable, Inventory Control,
General Ledger, and Word Processing.

Generates all 128 upper and lower case
ASCII characters.
2-Key Rollover, Keyboard 1lock/unlock--

under program control.

0-9, decimal point, comma, minus and
user-programmable function keys.

Up, down, forward and backward.

Structural foam.

Four board modular design. All
processor related functions and hardware
are on a single printed circuit board.
All video and power related circuits on
separate single boards.

A1l modules mounted to base. CRT in a
rigid aluminum frame. Disk Drive
assemblies are mounted into special

bracket for ease of servicing.

Approximately 45 pounds.
14-5/78" (H) x 21-3/8" (W) x 23-1/8 (D)

Operating: 0 to 40 C Storage: 0 to
85 C; 10 to 85% rel. humidity - non-
condensing.

115 VAC, 60 HZ, 3 AMP (optional 230VAC/

5HHZ model available).

¥Specifications
out notice.

subject to change with-



3.3.1 COMPUSTAR VPU INTERNAL CONSTRUCTION

Perhaps the most remarkable feature of the CompuStar VPU is its
modular construction using only four major subassemblies which
are clearly defined 1in their respective functions so as to
facilitate ease of construction and repair. These four subassem-
blies are shown in figure 1 and described below.

Disk Drive Module (not on Model 10)

CRT Display Module

Chaining Adaptor

Main Power Supply I/0 Module

Keyboard/CPU Module



3.3.2 KEYBOARD/CPU MODULE

The control section of the CompuStar VPU is based upon the widely
acclaimed Z80A microprocessor. The result 1is far fewer
components and the ability to perform a number of functions not
possible with any other approach. The Keyboard/CPU module
(figure two) contains the twin Z80 microprocessors. One Z80A
(the host processor) performs all processor and screen related
functions while the second Z80A can be "downloaded" to execute
disk I/0 handling routines. The result is extremely fast execu-
tion time for even the most sophisticated programs.

In addition to containing the VPU's microprocessor circuitry,
the Keyboard/CPU module contains 64K of dynamic RAM (see figure
3). Also found on this module is: the character and keyboard
encoder circuitry, the "bootstrap" ROM, the disk contoller and
all communications electronics. Power is supplied to and signals
are transferred from this module via a single 22 pin ribbon cable
connected to the main power supply module. Connection of this
module to the disk drive subassemblies is via a separate ribbon
cable. Figure 4 shows the connectors on the Keyboard/CPU module
which are wused for interconnecting this module with the disk
drive subassemblies, the main power supply and the chaining
adaptors.

Figure 2 - CompuStar Keyboard/CPU Module

Figure 3 - Dynamic RAM Section Figure 4 - Keyboard/CPU
Every CompuStar is equipped with Module Connectors
64 K dynamic RAM The 40 pin connector on the

top edge of the card is for
connection to the CompuStar
chaining adaptor. The 40
pin connector on the right
edge routes signals to and
from the disk drive assem-
bly.



3.3.3 CRT DISPLAY MODULE

The CRT Display Module consists of a 12-inch, high resolution,
cathode ray tube mounted in a rigid aluminum chassis. The
faceplate of the CRT is etched in order to reduce glare on the
surface of the screen and provide uniform brightness throughout
the entire screen area. .The CRT display presentation is arranged
in 24 lines of 80 characters per line.

The CRT video driver circuitry is mounted in the base of the CRT
chassis to facilitate ease of removal and subsequent repair. In
this manner, either the CRT itself or the video circuitry can be
easily exhanged without disrupting any of the other major modules
within the terminal (see Figure 5).

Figure 5 - CRT Display Module
This module is easily removed for service or replacement.
A single edge connector is provided for connection to
the VPU's Power Supply Mode.



3.3.4 POWER SUPPLY MODE

The CompuStar power supply is a "solid-state, switching" design
and employs switching voltage regulators to provide many years of
trouble-free service. This design reduces heat dissipation and
allows for efficient cooling of the entire terminal with a
specially designed whisper fan to reduce environment noise. The
entire power supply can be easily removed by unscrewing the three
screws holding it into the base of the terminal. Included on the
power supply module are the power off/on switch, the user
brightness control, the main and auxiliary RS232 serial ports and
the chaining adaptor circuitry (and connectors) which allow
multi-users to be connected into a single Disk Storage System.
By combining the power supply section and external serial
communiations connections on the same module, the total module
count 1is able to be kept to a minimum thus greatly faciltating
ease of field service repair while at the same time minimizing
the number of modules required to be stocked to effect competent
field repair (refer to figure six).

Figure 6 - Power Supply Module
with Chaining Adapter card installed



3.3.5 DISK DRIVE MODULES FOR MODELS 20, 30 AND 40 VPU's ONLY

Figures 7 and 8 illustrate the left and right views of the
specially designed double-density disk drive subassembly. The
Model 20, 30 and 40 VPU's contain two of these type drives which
are mounted conveniently just to the right of the CRT display
module on a rugged aluminum mounting bracket which supports the
drives so that they are flush mounted with the front "bezel" of
the unit. Power to thefse drives is derived from the Power
Supply Module located just behind the drive assemblies
themselves. Data to and from these drives is routed via a single
34 pin ribbon cable connecting the drives to the Keyboard/CPU
module.

Figure 7 - Top View of CompuStar
(Not applicable for Model 10)

Figure 8 - Bottom View of CompuStar Drive Assembly
(Not applicable for Model 10)



3.4 10 MEGABYTE DISK STORAGE SYSTEM SPECIFICATIONS

Performance Specifications

Capacity SA1004
Unformatted
Per Drive 10.67 Mbytes
Per Surface 2.67 Mbytes
per Track 10.4 Kbytes
Formatted
Per Drive 8.4 Mbytes
Per Surface 2.1 Mbytes
Per Track 8.2 Mbytes
Per Sector 25 Kbytes
Sectors/Track 32
Transfer Rate 4.34 Mbits/sec
Access Time
Track to Track 19 msec
Average 70 msec
Maximum 150 msec
Average Latency 9.6 msec

Functional Specifications

Rotational Speed 3125 rpm
Recording Density 6270 bpi
Flux Density 6270 feci
Track Density 172 tpi
Cylinders 256
Tracks 1024
R/W Heads y
Disks 2
Index 1

Physical Specifications

Environmental Limits
Ambient Temperature
Relative Humidity
Maximum Wet Bulb

50 to 115 F(10 to 46 C)
8% to 80%
78% non-condensing

AC Power Requirements
50/60 Hz 0.5 hz
100/115 VAC Installations
200/230 VAC Installations

90-127V at 1.1A typical
180-253V at 0.6A typical

DC Voltage Requirements
+24 VDC + 10% 2.8A typical during stepping
(0.2A typical steady state)
+5 VDC + 5% 3.6A typical
-5 VDC + 5% (-7 to =16 VDC optional) .2A typical



Mechanical Dimensions
Rack Mount Standard Mount

Height = 4.62 in. (117.3mm) 4,62 in. (117.3mm)
Width = 8.55 in. (217.2mm) 9.50 in. (241.3mm)
Depth = - 14.25 in. (362.0mm) 14.25 in. (362.0mm)
Weight = 17 1bs. (T7.7Kg) 17 1bs. (7.7kg)

Heat Dissipation = 511 BTU/Hr. typical (150 Watts)
Reliability Specifications

MTBF: 8,000 POH typical usage

PM: Not Required

MTTR: 30 minutes

Component Life: 5 Years

Error Rates:

Soft Read Errors: 1 per 10 bits read
Hard Read Errors: 1 per 10 bits read
Seek Errors: 1 per 10 seeks



3.4.1 10 MEGABYTE DISK STORAGE SYSTEM INTERNAL CONSTRUCTION

The 10 Megabyte DSS contains the typical high quality modular
construction of other Intertec products. Ease of servicing and
rugged reliability have been built into each component.

Featured below are the main modules of the 10 megabyte DSS.
Figure A illustrates the +5 volt and +12 volt supply and Figure B
represents the +24 volt supply.

The Disk Drive Assembly is shown in Figure C. This assembly
contains the motors, read/write heads, electroniec board, and
enclosed recording media.

The chassis assembly with cooling fan in shown in figure D.

Figure A Figure B Figure C Figure D
5, +12 Volt +24 Volt Power Disk Drive Chassis Assembl
Power Supply Supply Module Assembly
Module



3.4,2 32 MEGABYTE DISK STORAGE SYSTEM INTERNAL CONSTRUCTION
(To Be Added)



3.4.3 96 MEGABYTE DISK STORAGE SYSTEM INTERNAL CONSTRUCTION
(To Be Added)
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1, INTRODUCTION.

CP/M is a monitor control program for microcomputer system development
which uses IBM-compatible flexible disks for backup storage. Using a computer
mainframe based upon Intel’s 808¢ microcomputer, CP/M provides a general
environment for program construction, storage, and editing, along with
assembly and program check-out facilities, An important feature of CP/M is
that it can be easily altered to execute with any computer configuration which
uses an Intel 8088 (or Zilog Z-80) Central Processing Unit, and has at least
16K bytes of main memory with up to four IBM-compatible diskette drives, A
detailed discussion of the modifications required for any particular hardware
environment is given in the Digital Research document entitled "CP/M System
Alteration Guide." Although the standard Digital Research version operates on
a single-density Intel MDS 800, several different hardware manufacturers
support their own input-output drivers for CP/M.

The CP/M monitor provides rapid access to programs through a
comprehensive file management package, The file subsystem supports a named
file structure, allowing dynamic allocation of file space as well as
seguential and random file access, Using this file system, a large number of
distinct programs can be stored in both source and machine executable form.

CP/M also supports a powerful context editor, Intel-compatible assembler,
and debugger subsystems, Optional software includes a powerful
Intel-campatible macro assembler, symbolic debugger, along with wvarious
high-level languages, When coupled with CP/M’s Console Command Processor, the
resulting facilities equal or excel similar large computer facilities,

CP/M is logically divided into several distinct parts:

BIOS Basic I/0 System (hardware dependent)
BDOS Basic Disk Operating System

ccCep Console Command Processor

TPA Transient Program Area

The BIOS provides the primitive operations necessary to access the
diskette drives and to interface standard peripherals (teletype, CRT, Paper
Tape Reader/Punch, and user-defined peripherals), and can be tailored by the
user for any particular hardware enviromnment by “patching" this portion of
CP/M. The BDOS provides disk management by controlling one or more disk
drives containing independent file directories, The BDOS implements disk
allocation strategies which provide fully dynamic file construction while
minimizing head movement across the disk during access, Any particular file
may contain any number of records, not exceeding the size of any single disk,
In a standard CP/M system, each disk can contain up to 64 distinct files, The



BDOS has entry points which include the following primitive operations which
can be programmatically accessed:

SEARCH Look for a particular disk file by name,

OPEN Open a file for further operations,

CLOSE Close a file after processing.,

RENAME Change the name of a particular file,

READ Read a record from a particular file,

WRITE Write a record onto the disk,

SELECT Select_a particular disk drive for further
operations,

The CCP provides symbolic interface between the user’s console and the
remainder of the CP/M system, The CCP reads the console device and processes
commands which include listing the file directory, printing the contents of
files, and controlling the operation of transient programs, such as
assemblers, editors, and debuggers., The standard commands which are available
in the CCP are listed in a following section,

The last segment of CP/M is the area called the Transient Program Area
(TPA), The TPA holds programs which are loaded from the disk under command of
the CCP, During program editing, for example, the TPA holds the CP/M text
editor machine code and data areas, Similarly, programs created under CP/M
can be checked out by loading and executing these programs in the TPA.

It should be mentioned that any or all of the CP/M component subsystems
can be "overlayed" by an executing program. That is, once a user’s program is
loaded into the TPA, the CCP, BDOS, and BIOS areas can be used as the
program’s data area. A "bootstrap®” loader is programmatically accessible
whenever the BIOS portion is not overlayed; thus, the user program need only
branch to the bootstrap loader at the end of execution, and the complete CP/M
monitor is reloaded from disk,

It should be reiterated that the CP/M operating system is partitioned
into distinct modules, including the BIOS portion which defines the hardware
environment in which CP/M is executing, Thus, the standard system can be
easily modified to any non-standard enviromment by changing the peripheral
drivers to handle the custom system,



2, FUNCTIONAL DESCRIPTION OF CP/M.

The user interacts with CP/M primarily through the CCP, which reads and
interprets caommands entered through the console, In general, the CCP
addresses one of several disks which are online (the standard system addresses
up to four different disk drives), These disk drives are labelled A, B, C,
and D, A disk is "logged in" if the CCP is currently addressing the disk., 1In
order to clearly indicate which disk is the currently logged disk, the CCP
always prompts the operator with the disk name followed by the symbol ">"
indicating that the CCP is ready for another command, Upon initial start up,
the CP/M system is brought in from disk A, and the CCP displays the message

xXK CP/M VER m.m

where xx is the memory size (in kilobytes) which this CP/M system manages, and
m.m is the CP/M version number, All CP/M systems are initially set to operate
in a 16K .memory space, but can be easily reconfigured to fit any memory size
on the host system (see the MOVCPM transient cammand). Following system
signon, CP/M automatically logs in disk A, prompts the user with the symbol
"A>" (indicating that CP/M is currently addressing disk "A"), and waits for a
command, The cammands are implemented at two levels: built-in commands and
transient cammands,

2.1, GENERAL (OMMAND STRUCTURE,
Built-in cammands are a part of the CCP program itself, while transient

commands are loaded into the TPA from disk and executed, The built-in
commands are

ERA Erase specified files,

DIR List file names in the directory,

REN Rename the specified file.

SAVE Save memory contents in a file,

TYPE Type the contents of a file on the logged disk.

Nearly all of the commands reference a particular file or group of files., The
form of a file reference is specified below,

2.2, FILE REFERENCES,

A file reference identifies a particular file or group of files on a
particular disk attached to CP/M. These file references can be either
“unambiguous” (ufn) or “ambiguous" (afn). An unambiguous file reference
uniquely identifies a single file, while an ambiguous file reference may be



satisfied by a number of different files,

File references consist of two parts: the primary name and the secondary
name, Although the secondary name is optional, it usually is generic; that
is, the secondary name "ASM," for example, is used to denote that the file is
an assembly language source file, while the primary name distinguishes each
particular source file, The two names are separated by a "." as shown below:

POPPPPPP. SSS

where pppppppp represents the primary name of eight characters or less, and
sss is the secondary name of no more than three characters, As mentioned
above, the name

DPPPPPPP

is also allowed and is eguivalent to a secondary name consisting of three
blanks, The characters used in specifying an unambiquous file reference
cannot contain any of the special characters

<> 5 80= 2% ]
while all alphanumerics and remaining special characters are allowed,

An ambiguwous file reference is used for directory search and pattern
matching, The form of an ambiguous file reference is similar to an
unambiguous reference, except the symbol "?" may be interspersed throughout
the primary and secondary names, In various commands throughout CP/M, the "?"

symbol matches any character of a file name in the "?" position. Thus, the
ambiguous reference

X?Z.C?M

is satisfied by the unambiguous file names

XYz ,COM
and
X3z .CaM
Note that the ambiguous reference

...........

while



PPPPPPPP. *
and
* ,SSS

are abbreviations for

PPPPPPPP. ?27?
and
2?7?277?7?7.8SS

respectively, As an example,
DIR *.*

is interpreted by the CCP as a command to list the names of all disk files in
the directory, while

DIR X,Y
searches only for a file by the name X.Y Similarly, the command
DIR X?Y.C?M

causes a search for all (unambiquous) file names on the disk which satisfy
this ambigwus reference,

The following file names are valid unambiquous file references:
X XYZ GAMMA
X.Y XYz ,COM GAMMA, 1
As an added convenience, the programmer can generally specify the disk
drive name along with the file name. 1In this case, the drive name is given as
a letter A through Z followed by a colon (:). The specified drive is then
"logged in" before the file operation occurs, Thus, the following are valid
file names with disk name prefixes:
A:zX, Y B:XYZ C:GAMMA
Z :XYZ ,COM B:X,A?M C:* ,ASM
It should also be noted that all alphabetic lower case letters in file

and drive names are always translated to upper case when they are processed by
the CCP.



3. SWITCHING DISKS.,

The operator can switch the currently logged disk by typing the disk
drive name (A, B, C, or D) followed by a colon (:) when the CCP is waiting for
console imput, Thus, the sequence of prompts and commands shown below might
occur after the CP/M system is loaded from disk A:

16K CP/M VER 1.4

A>DIR List all files on disk A,
SAMPLE  ASM

SAMPLE  PRN

A>B: Switch to disk B,

B>DIR *,ASM List all "ASM" files on B,
DUMP ASM

FILES ASM

B>A: Switch back to A,



4, THE FORM OF BUILT-IN (OMMANDS,

The file and device reference forms described above can now be used to
fully specify the structure of the built-in cammands, In the description
below, assume the following abbreviations:

ufn - unambiquous file reference
afn - ambiguous file reference
cr - carriage return

Further, recall that the CCP always translates lower case characters to upper
case characters internally. Thus, lower case alphabetics are treated as if
they are upper case in cammand names and file references,

4,1 ERA afn cr

The ERA (erase) command removes files from the currently logged-in disk
(i.e., the disk name currently prompted by CP/M preceding the ">")., The files
which are erased are those which satisfy the ambiguous file reference afn,
The following examples illustrate the use of ERA:

ERA X.Y The file named X.Y on the currently logged disk
is removed from the disk directory, and the space
is returned,

ERA X, * All files with primary name X are removed from
the current disk,

ERA * ASM All files with secondary name ASM are removed
from the current disk,

ERA X?Y,C2M All files on the current disk which satisfy the
ambiguous reference X?Y,C?M are deleted,

ERA * % Erase all files on the current disk (in this case
the CCP prompts the console with the message
"ALL FILES (Y/N)?"
which requires a Y response before files are
actually removed) .

ERA B:* ,PRN All files on drive B which satisfy the ambiguous
reference 22?22?2222 .PRN are deleted, independently
of the currently logged disk.



4,2. DIR afn cr
The DIR (directory) command causes the names of all files which satisfy
the ambiguwous file name afn to be listed at the console device, As a special
case, the cammand
DIR

lists the files on the currently logged disk (the cammand "DIR" is equivalent
to the cammand "DIR *,*"), Valid DIR commands are shown below,

DIR X.Y

DIR X?Z.C?M

DIR ??2.Y

Similar to other CCP commands, the afn can be preceded by a drive name,

The following DIR commands cause the selected drive to be addressed before the
directory search takes place,

DIR B:

DIR B:X.Y

DIR B:* A?M

If no files can be found on the selected diskette which satisfy the
directory reguest, then the message “NOT FOUND" is typed at the console,

4,3, REN ufnl=ufn2 cr

The REN (rename) command allows the user to change the names of files on
disk., The file satisfying ufn2 is changed to ufnl. The currently logged disk
is assumed to contain the file to rename (ufnl). The CCP also allows the user
to type a left-directed arrow instead of the equal sign, if the user’s console
supports this graphic character. Examples of the REN command are

REN X.Y=Q.R The file Q.R is changed to X.Y.
REN XYZ ,(0OM=XYZ XXX The file XYZ.XXX is changed to XYZ.COM.

The operator can precede either ufnl or ufn2 (or both) by an optional
drive address, Given that ufnl is preceded by a drive name, then ufn2 is
assumed to exist on the same drive as ufnl. Similarly, if ufn2 is preceded by
a drive name, then ufnl is assumed to reside on that drive as well, If both
ufnl and ufn2 are preceded by drive names, then the same drive must be



specified in both cases, The following REN commands illustrate this format.

REN A:X,ASM = Y,ASM The file Y.,ASM is changed to X.ASM on
drive A.

REN B:ZAP,BAS=ZOT,BAS The file ZOT.BAS is changed to ZAP,BAS
on drive B,

REN B:A,ASM = B:A,BAK The file A.BAK is renamed to A.ASM on
drive B,

If the file ufnl is already present, the REN command will respond with
the error "FILE EXISTS" and not perform the change, If ufn2 does not exist on
the specified diskette, then the message "“NOT' FOUND" is printed at the
console,

4,4, SAVE n ufn cr

The SAVE caommand places n pages (256-byte blocks) onto disk from the TPA
and names this file ufn, In the CP/M distribution system, the TPA starts at
100H (hexadecimal), which is the second page of memory, Thus, if the user’s
program occupies the area from 1@@H through 2FFH, the SAVE command must
specify 2 pages of memory. The machine code file can be subsequently loaded
and executed., Examples are:

SAVE 3 X.C0OM Copies 1@0@H through 3FFH to X.COM.

SAVE 48 Q Copies 1@00@H through 28FFH to Q (note
that 28 is the page count in 28FFH,
and that 28H = 2*16+8 = 40 decimal).

SAVE 4 X.Y Copies 1@@H through 4FFH to X.Y.

The SAVE command can also specify a disk drive in the afn portion of the
command, as shown below,

SAVE 10 B:ZOT.QOM Copies 10 pages (10@H through @AFFH) to
the file 20T.COM on drive B,

4,5. TYPE ufn cr

The TYPE command displays the contents of the ASCII source file ufn on
the currently logged disk at the console device, Valid TYPE commands are

TYPE X.Y



TYPE X.PIM
TYPE XXX
The TYPE command expands tabs (clt-I characters), assumming tab positions
are set at every eighth colum, The ufn can also reference a drive name as
shown below,

TYPE B:X.PRN The file X.PRN from drive B is displayed,

10



5. LINE EDITING AND OUTPUT (ONTROL,

The CCP allows certain line editing functions while typing command lines,

rubout

ctl-U
ctl-X

ctl-R

ctl-E

ctl-C

ctl-2

Delete and echo the last character typed at the
console.

Delete the entire line typed at the console,
(Same as ctl-U)

Retype current command line: types a “clean line" fol-
lowing character deletion with rubouts,

Physical end of line: carriage is returned, but line
is not sent until the carriage return key is depressed,

CP/M system reboot (warm start)

End input from the console (used in PIP and ED).

The control functions ctl-P and ctl-S affect console output as shown below,

ctl-P

ctl-S

Copy all subseguent console output to the currently
assigned list device (see the STAT command), Output
is sent to both the list device and the console device
until the next ctl-P is typed.

Stop the console output temporarily. Program execution
and output continue when the next character is typed

at the console (e.g., another ctl-S). This feature is
used to stop output on high speed consoles, such as
CRT's, in order to view a segment of output before con-
tinuing,

Note that the ctl-key seguences shown above are obtained by depressing the
control and letter keys simultaneously. Further, CCP command lines can
generally be up to 255 characters in lenath; they are not acted upon until the
carriage return key is typed.

11



6, TRANSIENT (COMMANDS,

Transient commands are loaded from the currently logged disk and executed
in the TPA., The transient commands defined for execution under the CCP are
shown below, Additional functions can easily be defined by the user (see the
LOAD command definition),

STAT List the number of bytes of storage remaining on the
currently logged disk, provide statistical information
about particular files, and display or alter device
assignment,

ASM Load the CP/M assembler and assemble the specified
program from disk.

LOAD Load the file in Intel "hex" machine code format and
produce a file in machine executable form which can be
loaded into the TPA (this loaded program becomes a
new command under the CCP).

DDT Load the CP/M debugger into TPA and start execution,

PIP Load the Peripheral Interchange Program for subsequent
disk file and peripheral transfer operations,

ED Load and execute the CP/M text editor program.

SYSGEN Create a new CP/M system diskette,

SUBMIT Submit a file of commands for batch processing.

DUMP Dump the contents of a file in hex,

MOVCPM Regenerate the CP/M system for a particular memory
size,

Transient commands are specified in the same manner as built-in commands, and
additional commands can be easily defined by the user, As an added
convenience, the transient command can be preceded by a drive name, which
causes the transient to be loaded from the specified drive into the TPA for
execution. Thus, the command

B:STAT

causes CP/M to temporarily "log in" drive B for the source of the STAT
transient, and then return to the original logged disk for subsequent
processing, ’

12



The basic transient commands are listed in detail below.
6.l. STAT cr

The STAT command provides general statistical information about file
storage and device assignment, It is initiated by typing one of the following
forms:

STAT cr
STAT "command line" cr

Special forms of the "command line" allow the current device assignment to be
examined and altered as well, The wvarious command lines which can be
specified are shown below, with an explanation of each form shown to the
right,

STAT cr If the user types an empty command line, the STAT
transient calculates the storage remaining on all
active drives, and prints a message

X: R/W, SPACE: nnnK
or
x: R/O, SPACE: nnnK

for each active drive x, where R/W indicates the
drive may be read or written, and R/O indicates
the drive is read only (a drive becomes R/O by
explicitly setting it to read only, as shown
below, or by inadvertantly changing diskettes
without performing a warm start), The space
remaining on the diskette in drive x is given

in kilobytes by nnn,

STAT x: cr If a drive name is given, then the drive is
selected before the storage is computed. Thus,
the command “STAT B:" could be issued while
logged into drive A, resulting in the message

BYTES REMAINING ON B: nnnK
STAT afn cr The command line can also specify a set of files
to be scanned by STAT, The files which satisfy
afn are listed in alphabetical order, with stor-
age requirements for each file under the heading

RECS BYTS EX D:FILENAME,TYP
rrrr bbbK ee d:ppprpppp.Ssss

where rrrr is the number of 128-byte records

13



allocated to the file, bbb is the number of kilo-
bytes allocated to the file (bbb=rrrr*128/1624),
ee is the number of 16K extensions (ee=bbb/16),

d is the drive name containing the file (A...Z),
pPeppppp is the (up to) eight-character primary
file name, and sss is the (up to) three-~character
secondary name, After listing the individual
files, the storage usage is summarized.

STAT x:afn cr As a convenience, the drive name can be given
ahead of the afn, In this case, the specified
drive is first selected, and the form "STAT afn"
is executed,

STAT x:=R/0 cr This form sets the drive given by x to read-only,
which remains in effect until the next warm or
cold start takes place. When a disk is read-only,
the message

BDOS ERR ON x: READ ONLY

will appear if there is an attempt to write to
the read-only disk x. CP/M waits until a key

is depressed before performing an automatic warm
start (at which time the disk becomes R/W).

The STAT command also allows control over the physical to logical device
assignment (see the IOBYTE function described in the manuals "CP/M Interface
Guide" and "CP/M System Alteration Guide"), In general, there are four
logical peripheral devices which are, at any particular instant, each assigned
to one of several physical peripheral devices, The four logical devices are
named:

CON: The system console device (used by CCP
for communication with the operator)

RDR: The paper tape reader device

PUN: The paper tape punch device

LST: The output list device

The actual devices attached to any particular computer system are driven
by subroutines in the BIOS portion of CP/M, Thus, the logical RDR: device,
for example, could actually be a high speed reader, Teletype reader, or
cassette tape, In order to allow some flexibility in device naming and
assignment, several physical devices are defined, as shown below:

14



TTY: Teletype device (slow speed console)
CRT: Cathode ray tube device (high speed console)

BAT: Batch processing (console is current RDR:,
output goes to current LST: device)

UCl: User-defined console

PIR: Paper tape reader (high speed reader)
UR1: User-defined reader #1

UR2: User—defined reader #2

PIP: Paper tape punch (high speed punch)
UPl: User—-defined punch #1

UP2: User-defined punch #2

LPT: Line printer

ULl: User-defined list device #1

It must be emphasized that the physical device names may or may not
actually correspond to devices which the names imply. That is, the PTP:
device may be implemented as a cassette write operation, if the user wishes,
The exact correspondence and driving subroutine is defined in the BIOS portion
of CP/M. In the standard distribution wversion of CP/M, these devices
correspond to their names on the MDS 808 development system.

The possible logical to physical device assignments can be displayed by

typing
STAT VAL: cr

The STAT prints the possible values which can be taken on for each logical
device:

CON. = TTY: CRT: BAT: UCl:
RDR: = TTY: PTR: URl: UR2:
PUN: = TTY: PITP: UPl: UP2:
LST: = TTY: CRT: LPr': ULl:

In each case, the logical device shown to the left can take any of the four
physical assignments shown to the right on each line, The current logical to
physical mapping is displayed by typing the command

STAT DEV: cr

15



which produces a listing of each logical device to the left, and the current
corresponding physical device to the right, For example, the 1list might
appear as follows:

QON: = CRT:
RDR: = URl:
PUN: = PTP:
IST: = TTY:

The current logical to physical device assignment can be changed by typing a
STAT command of the form

STAT 1dl1 = pdl, 1d2 = pd2 , ... , 1dn = pdn cr
where 1dl through 1ldn are logical device names, and pdl through pdn are
compatible physical device names (i.e., 1di and pdi appear on the same line in
the "VAL:"” cammand shown above), The following are valid STAT commands which
change the current logical to physical device assignments:

STAT (ON:=CRT: cr
STAT PUN: = TTY:,ILST:=LPT:, RDR:=TTY: cr

6.2. ASM ufn cr
The ASM command loads and executes the CP/M 8688 assembler, The ufn
specifies a source file containing assembly language statements where the
secondary name is assumed to be ASM, and thus is not specified. The following
ASM commands are valid:
ASM X
ASM GAMMA

The two—-pass assembler is automatically executed, If assembly errors occur
during the second pass, the errors are printed at the console,

X  PRN

where x is the primary name specified in the ASM command. The PRN file
contains a listing of the source program (with imbedded tab characters if
present in the source program), along with the machine code generated for each
statement and diagnostic error messages, if any. The PRN file can be listed

16



at the console using the TYPE command, or sent to a peripheral device using
PIP (see the PIP command structure below). Note also that the PRN file
contains the original source program, augmented by miscellaneous assembly
information in the leftmost 16 columns (program addresses and hexadecimal
machine code, for example)., Thus, the PRN file can serve as a backup for the
original source file: if the source file is accidently removed or destroyed,
the PRN file can be edited (see the ED operator’s quide) by removing the
leftmost 16 characters of each line (this can be done by issuing a single
editor "macro® cammand), The resulting file is identical to the original
source file and can be renamed (REN) from PRN to ASM for subsequent editing
and assembly., The file

X HEX

is also produced which contains 8888 machine language in Intel “hex" format
suitable for subsequent loading and execution (see the LOAD command), For
complete details of CP/M’s assembly language program, see the "CP/M Assembler
Language (ASM) User ‘s Guide,"

Similar to other transient commands, the source file for assembly can be

taken fram an a.ternate disk by prefixing the assembly language file name by a
disk drive name, Thus, the command

ASM B:ALPHA cr
loads the assembler from the currently logged drive and operates upon the

source program ALPHA,ASM on drive B, The HEX and PRN files are also placed on
drive B in this case,

6.3. LOAD ufn cr
The LOAD command reads the file ufn, which is assumed to contain "hex"
format machine code, and produces a memory image file which can be
subsequently executed. The file name ufn is assumed to be of the form
x HEX

and thus only the name x need be specified in the command., The LOAD command
creates a file named

x.mM
which marks it as containing machine executable code, The file is actually
loaded into memory and executed when the user types the file name X
immediately after the prampting character “>" printed by the CCP.
In general, the CCP reads the name x following the prompting character

and looks for a built-in function name. If no function name is found, the CCP
searches the system disk directory for a file by the name

17



X . OOM

If found, the machine code is loaded into the TPA, and the program executes,
Thus, the user need only LOAD a hex file once; it can be subsequently
executed any number of times by simply typing the primary name. In this way,
the user can "invent" new commands in the CCP, (Initialized disks contain the
transient commands as QOM files, which can be deleted at the user’s option,)
The operation can take place on an alternate drive if the file name is
prefixed by a drive name. Thus,

LOAD B:BETA

brings the LOAD program into the TPA from the currently logged disk and
operates upon drive B after execution begins,

It must be noted that the BETA,HEX file must contain valid Intel format
hexadecimal machine code records (as produced by the ASM program, for example)
which begin at 100H, the beginning of the TPA, Further, the addresses in the
hex records must be in ascending order; gaps in unfilled memory regions are
filled with zeroes by the LOAD command as the hex records are read. Thus,
LOAD must be used only for creating CP/M standard "COM" files which operate in
the TPA, Programs which occupy regions of memory other than the TPA can be
loaded under DDT,

6.4, PIP cr

PIP is the CP/M Peripheral Interchange Program which implements the basic
media conversion operations necessary to load, print, punch, copy, and combine
disk files, The PIP program is initiated by typing one of the following forms

(1) PIP cr
(2) PIP "command line" cr

In both cases, PIP is loaded into the TPA and executed., 1In case (1), PIP
reads command lines directly from the console, prompted with the "*"
character, wntil an empty command line is typed (i.e., a single carriage
return is issued by the operator), Each successive command line causes some
media conversion to take place according to the rules shown below, Form (2)
of the PIP command is eguivalent to the first, except that the single command
line given with the PIP command is automatically executed, and PIP terminates
immediately with no further prompting of the console for input command lines,
The form of each command line is

destination = source#l, source#2, ... , source#n cr

where "destination" is the file or peripheral device to receive the data, and
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"source#l, ..., source#n" represents a series of one or more files or devices
which are copied from left to right to the destination,

When multiple files are given in the command 1line (i.e, n > 1), the
individual files are assumed to contain ASCII characters, with an assumed CP/M
end-of-file character (ctl-Z) at the end of each file (see the O parameter to
override this assumption), The egual symbol (=) can be replaced by a
left-oriented arrow, if your console supports this ASCII character, to improve
readability, Lower case ASCII alphabetics are internally translated to upper
case to be consistent with CP/M file and device name conventions, Finally,
the total command line length cannot exceed 255 characters (ctl-E can be used
to force a physical carriage return for lines which exceed the console width).

The destination and source elements can be unambiguous references to CP/M
source files, with or without a preceding disk drive name, That is, any file
can be referenced with a preceding drive name (A:, B:, C:, or D:) which
defines the particular drive where the file may be obtained or stored., When
the drive name is not included, the currently logged disk is assumed.
Further, the destination file can also appear as one or more of the source
files, in which case the source file 1is not altered until the entire
concatenation is complete, If the destination file already exists, it is
removed if the command line is properly formed (it is not removed if an error
condition arises). The following command lines (with explanations to the
right) are valid as input to PIP:

X=Yecr Copy to file X from file Y,
where X and Y are unambiquous
file names; Y remains unchanged.

X=Y,Z2 cr Concatenate files Y and Z and
copy to file X, with Y and 2
unchanged.,

X ., ASM=Y ,ASM, Z ,ASM,FIN,ASM cr Create the file X.ASM from the

% concatenation of the ¥, Z, and
FIN files with type ASM.

NEW.ZOT = B:OLD,ZAP cr Move a copy of OLD,ZAP from drive
B to the currently logged disk;
name the file NEW,ZOT.

B:A,U = B:B,V,A:CW,D.X cr Concatenate file B,V from drive B

with C.W from drive A and D.X.
from the logged disk; create
the file A,U on drive B,

For more convenient use, PIP allows abbreviated commands for transferring
files between disk drives, The abbreviated forms are
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PIP x:=afn cr
PIP x:=y:afn cr
PIP ufn = y: cr
PIP x:ufn = y: cr

The first form copies all files from the currently logged disk which satisfy
the afn to the same file names on drive x (x = A...Z). The second form is
equivalent to the first, where the source for the copy is drive y (y = A...
Z). The third form is eguivalent to the command "PIP ufn=y:ufn cr" which
copies the file given by ufn from drive y to the file ufn on drive x. The
fourth form is equivalent to the third, where the source disk is explicitly
given by v.

Note that the source and destination disks must be different in all of
these cases, If an afn is specified, PIP lists each ufn which satisfies the
afn as it is being copied. If a file exists by the same name as the
destination file, it is removed upon successful completion of the copy, and
replaced by the copied file,

The following PIP commands give examples of wvalid disk-to-disk copy
operations:

B:=* ,OM cr Copy all files which have the
secondary name "COM" to drive B
from the current drive,

A:=B:ZAP.* cr Copy all files which have the
primary name "ZAP" to drive A
from drive B,

ZAP,ASM=B: cr Equivalent to ZAP,ASM=B:ZAP,ASM
B:ZOT,OM=A: cr Equivalent to B:ZOT,COM=A:Z0T,C0M
B:=GAMMA,BAS cr Same as B:GAMMA,BAS=GAMMA,BAS
B:=A:GAMMABAS cr Same as B:GAMMA,BAS=A:GAMMA.BAS

PIP also allows reference to physical and logical devices which are
attached to the CP/M system. The device names are the same as given under the
STAT command, along with a number of specially named devices, The logical
devices given in the STAT command are

CON: (console), RDR: (reader), PUN: (punch), and LST: (list)

while the physical devices are
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TTY: (console, reader, punch, or list)

CRT: (console, or list), UCl: (console)
PTR: (reader), URl: (reader), UR2: (reader)
PTP: (punch), UPl: (punch), UP2: (punch)
LPT: (list), ULl: (list)

(Note that the "BAT:" physical device is not included, since this assignment
is used only to indicate that the RDR: and LST: devices are to be used for
console input/output,)

The RDR, IST, PUN, and CON devices are all defined within the BIOS
portion of CP/M, and thus are easily altered for any particular I/0 system,
(The current physical device mapping is defined by IOBYTE; see the "CP/M
Interface Guide" for a discussion of this function)., The destination device
must be capable of receiving data (i.e,, data cannot be sent to the punch),
and the source devices must be capable of generating data (i.e., the LST:
device cannot be read).

The additional device names which can be used in PIP commands are

NUL: Send 40 "nulls" (ASCII @°s) to the device
(this can be issued at the end of punched output),

EOF: Send a CP/M end-of-file (ASCII ctl-Z) to the
destination device (sent automatically at the
end of all ASCII data transfers through PIP),

INP: Special PIP input source which can be "patched”
into the PIP program itself: PIP gets the input
data character-by-character by CALLing location
103H, with data returned in location 1@9H (parity
bit must be zero).

our: Special PIP output destination which can be
patched into the PIP program: PIP CALLs location
106H with data in register C for each character
to transmit, Note that locations 109H through
1FFH of the PIP memory image are not used and
can be replaced by special purpose drivers using
DDT (see the DDI operator’s manual).

PRN: Same as LST:, except that tabs are expanded at
every eighth character position, lines are
numbered, and page ejects are inserted every 60
lines, with an initial eject (same as [t8np]).

File and device names can be interspersed in the PIP commands. In each
case, the specific device is read until end-of-file (ctl-Z for ASCII files,
and a real end of file for non-ASCII disk files), Data from each device or
file is concatenated from left to right until the last data source has been
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read, The destination device or file is written using the data from the
source files, and an end-of-file character (ctl-Z) is appended to the result
for ASCII files, Note if the destination is a disk file, then a temporary
file is created ($$$ secondary name) which is changed to the actual file name
only upon successful completion of the copy. Files with the extension "COM"
are always assumed to be non-ASCII,

The copy operation can be aborted at any time by depressing any key on
the keyboard (a rubout suffices)., PIP will respond with the message "ABORTED"
to indicate that the operation was not completed, Note that if any operation
is aborted, or if an error occurs during processing, PIP removes any pending
commands which were set up while using the SUBMIT command.

It should also be noted that PIP performs a special function if the
destination is a disk file with type "HEX" (an Intel hex formatted machine
code file), and the source is an external peripheral device, such as a paper
tape reader, In this case, the PIP program checks to ensure that the source
file contains a properly formed hex file, with legal hexadecimal values and
checksum records, When an invalid input record is found, PIP reports an error
message at the console and waits for corrective action, It is usually
sufficient to open the reader and rerun a section of the tape (pull the tape
back about 2@ inches). When the tape is ready for the re-read, type a single
carriage return at the console, and PIP will attempt another read., If the
tape position cannot be properly read, simply continue the read (by typing a
return following the error message), and enter the record manually with the ED
program after the disk file is constructed., For convenience, PIP allows the
end-of-file to be entered from the console if the source file is a RDR:
device, In this case, the PIP program reads the device and monitors the
keyboard., If ctl-Z is typed at the keyboard, then the read operation is
terminated normally.

valid PIP commands are shown below.

PIP IST: = X,PRN cr Copy X.PRN to the LST device and
terminate the PIP program.

PIP cr Start PIP for a seqguence of
commands (PIP prompts with "*"),

*ON:=X,ASM,Y ,ASM,Z.ASM cr Concatenate three ASM files and

copy to the CON device.

*X HEX=CON: ,Y.HEX,PTR: cr Create a HEX file by reading the
QON (until a ctl-Z is typed), fol-
lowed by data from Y. HEX, followed
by data from PTR until a ctl-Z is
encountered,

*cr Single carriage return stops PIP,
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PIP PUN:=NUL:,X.ASM,ECF:, NUL: cr Send 40 nulls to the punch device;

then copy the X.ASM file to the
punch, followed by an end-of-file
(ctl-Z) and 40 more null charac-
ters,

The user can also specify one or more PIP parameters, enclosed in left
and right square brackets, separated by zero or more blanks, Each parameter
affects the co