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MORROW DESIGNS 
Cost effective answers to 

floppy disk problems, 
DMA answers. Standard, 
accumulator transfer floppy 
disk controllers can stall your 
microcomputer system's 
CPU for as long as 160 mil­ 
liseconds. Just to access and 
transfer a sector of data to 
main memory. If CPU pro­ 
cessing speed and system per­ 
formance are critical, you need 
something better. That's 
where Morrow Designs' new 
intelligent Disk Jockey DMA'" 21£2 
controller comes in. This new 
breed of perpherial handles 
both 5V4" and 8" drives and 
can read almost any format 
In existence. Speed? Your 
CPU runs at full tilt while the 
DMA controller seeks and 
gathers a sector of data. 
How? I nformation transfers 
to and from main memory 
occur as "cycle steals" from 
the system bus. And the 
missing memory cycles are 
transparent to the CPU total­ 
ling only two milliseconds 
instead of the usual 80. 
Build a buffer. Give the Disk 
Jockey DMA a little extra memory and your system's per­ 
formance gets even better. The extra storage is used as a 
track buffer. So, whenever a sector on a new track is read, 
the track buffer is automatically filled with the other sec- 

tors on the track.The result? 
Additional data on the track 
is immediately available. 
Without the 80 millisecond 
rotational latency normally 
encountered. And similar 
efficiencies occur with disk 
writes. Sectors in the track 
buffer are conditionally writ- 
ten on the disk on Iy if a new 
track is accessed. And only 
one revolution of the disk 
is required. 
Now, prices:" All systems 
listed are supplied with a 
floppy disk drive, Disk Jockey 
Direct Memory Access Con­ 
troller, CP/M** 2.2 operating 
system, power supply, fan, 
cables, cabinet and Microsoft 
5.2 BASIC. 
Even lower prices. Morrow 
Designs' floppy disk systems 
with Disk Jockey" 2D control­ 
lers offer the same high qual­ 
ity at even lower prices. Now 

, without memory mapping! 
Fast answers. See Morrow 
Designs' family of cost effec­ 
tive floppy disk systems at 

your computer dealer. For a somewhat more leisurely 
answer, circle the reader service number below. For imme­ 
diate answers, phone us at (415) 524-2101. 
LOOK TO MORROW FOR ANSWERS. 

.. .. 
. . 

.. .. 

5% Inch Systems (formatted data) 
400,000 Bytes (1) Dual Sided 48 TPI Drive $ 995 
800,000 Bytes (2) Dual Sided 48 TPI Drive $1695 
800,000 Bytes (1) Dual Sided 96 TPI Drive $1495 

1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2495 
OEM pricing available 

8 Inch Systems (formatted data) 
500,000 Bytes (1) Single Sided Drive 

1,000,000 Bytes (2) Single Sided Drive 
1,000,000 Bytes (1) Dual Sided Drive 
2,200,000 Bytes (2) Dual Sided Drive 

$1195 
$1975 
$1495 
$2575 

OEM pricing available 

'Prices subject to change without notice. 
Disk Jockey DMA and Disk Jockey 2 D 
are trademarks of Morrow Designs 
"CP/M is a trademark of Digital Research. 

MDRRDW DESIGNS 
1 5221 Central Avenue. Richmond. CA 94804 

(415) 524-2101 
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• Z80A CPU 
• 64K Bank Switchable Memory 
• 16K EPROM 
• 2 RS-232 Chan. (up to 19.2K BAUD) 
• 4 Parrallel Ports 
• 4 Timers 
• IEEE 696 Buss Interface 
• Expansion Interface (X-Buss) 
• On Board EPROM Burner (Opt.) 
• $795.00 Single Unit Quantity 

Performance . . . 
SBC-100 MASTER PROCESSOa 
• Z80A CPU 
• 64K Bank Switchable Memory 
• 4K EPROM 
• NEC 765 FDC with PLL interfaces to 

all Shugart compatible Drives 
• 2 RS-232 Chan. (up to 19.2K BAUD) 
• 2 Parrallel Ports 
• 4 Timers 
• IEEE 696 Buss Interface 
• $895.00 Single Unit Quantity 

SDS-ZSIO/4 
ZSIO 4 Port RS-232 
Serial Expansion Board 
$295.00 Single Unit Quantity 

SDS-HARD DISK INTERFACE 
Micropolis 1220 Series 
Interface Adapter 
$150.00 Single Unit Quantity 
(Includes Software Drivers, Cabling, 
Hardware.) 



SYSTEMASTER ® 
The Next Logical Step 

Teletek FDC-I, The First Step 
A CPU, floppy disc controller 
and I/O all on one board. 
Until SYSTEMASTER@ the 
most powerfuIIEEE-S-100 board 
on the market. 

SYSTEMASTER@, The Next Logical Step 
Teletek's newest product - a breakth rough in S-100 
board design. SYSTEMASTER@ is a complete system. 
No other boards are required. It doesn't even require 
a bus! 

• Floppy controller: controls mini and/or 
maxi drives; variable independently­ 

adjustable pre-write compensation. 
• CPU: 4MHz Z80A 

• Two RS-232C ports. 
" Two full parallel ports. 

• 64K bank-selectable memory 
variable from 32K to 60K. 

Remaining memory is fixed at top of 
64K address space. 

• DMA: allows transparent data transfer to 
floppy disks and other devices without 

CPU wait states. 
• Relocatable EPROM/ROM/PROM: 2K, 4K or 8K 
with deselect capability. 

• Real-time clock. 
• Operating systems available: Digital Research 

or Turbodos. 
• Parallel ports may be connected to Teletek's PSC 

board for RS-422 capability. 

Teletek SBC-I, The Second Step 
,A board designed for use in high perfor­ 
mance, multiprocessing systems. SBC-I 
combines its own CPU,serial and parallel 
ports, 128K of segmented memory and FIFO. 

But, when used with an S-100 bus, SYSTEMASTER@ 
has even more capabilities. You can readily expand 
to multi-user or multi-processor systems using 
SYSTEMASTER@ as the master board. 

TELETEK 
© Teletek 1982 9767F Business Park Drive Sacramento, CA 95827 (916) 361·1777 
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by Sol Libes 

On May 17th, the Amateur Com­ 
puter Group of New Jersey ran its 
seventh annual Trenton Computer 
Festival. Over 10,000 avid micro­ 
computer users attended the event. 
One of the highlights of TCF-82 was 
a two-hour meeting of the CP/M­ 
SIG/M user groups. Several hundred 
people attended this session. The 
featured speaker was Dr. Gary 
Kildall, President of Digital Research 
and creator of CP/M. Gary talked 
about DR's direction in operating 
systems and what DR is doing in the 
8-and 16-bit areas. The following are 
the highlights of his talk. 
Although CP/M is DR's best known 

product, DR has many other products 
including MP/M, CP/Net and Con­ 
current CP/M. CP/M, MP/M and 
CP /Net are available' in both 8-bit 
(8080) and 16-bit versions (8086), 
while, Concurrent CP/M is presently 
available only in 16-bit form. DR 
expects to release an 8-bit version 
later this year. 
Operating systems in 8-bit envi­ 

ronments face certain limitations; 
they are typically floppy disk based, 
have smaller and more restrictive 
instruction sets, and small memory 
space. However, these systems are 
low in cost and users have access to 
a very large, mature software base. 
The 8-bit operating systems are, of 
necessity, small in size, mostly single 

4 

user, single stream, with no overlays 
and limited space for applications 
programs. Application space can be 
expanded via bank-switched memory. 
For example MP/M-II, in an 8-bit 
system creates a multi-user, multi­ 
processing enviroment consisting of 
48K memory spaces for each user. 
Hence, memory space for applica- 

tion programs is still limited, causing 
many programs to just limp along. 
16-bit systems offer much more 

memory space. The 8086 offers 1 
Megabyte of memory, making pos­ 
sible lots of 64K segments which 
can be packed one on top of the 
other so that application program 
space is effectively unlimited. Even 

The SIG/M group and Gary Kildall at the Trenton Computer Festival. From 
left to right: Henry Kee, Howard Fingerhut, Gary Kildall, Bill Chin, Bruce Ratoff 
and Sol Libes. 
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THE MULTI-USER FRIENDLY 256K MEMORY BOARD WITH 

No Compromise in Performance 
o Main-frame type memory mapping 

for optimal BANK SWITCHED 
applications or 24-BIT extended 
addressing 

o Operates in any S-100 System 
IEEE/696tornon IEEE 

o DMA operation fully supported+ 
o 8/16 data transfer protocol+ 
o Up to 6 MHZ with no wait states; Up 

to 10 MHZ with automatic wait state 
assertion 

o Parity error detection+ 
o Double parity in 16-BIT operation 

No Compromise in Features 
o All memory / refresh cycle timing is 

generated ON BOARD providing easy 
CPU independent characterization 

o Ideal for use with the new generation 
of operating systems CP/M-80~M* 
CP/M-86,'·* MP/M-11:M* MP/M-86:M* 
OASIS:"** UNIXTM*** 

No Compromise in Quality 
o Multilayer board and bus signal 

filtering for noise-free operation 
o Thorough 100% final test and burn-in 

No Compromise in Versatility 
o Manual provides source listing and 

complete installation guide for 
MP/M-W·· BANK SWITCHED 
multi-user applications 

o For the CP/M-22TM* user: 
Manual includes implementations of 
'Virtual Disk' for solid state disk/file 
applications 

No Compromise in Customer 
Support 
o Comprehensive technical manual 
o User hot-line 
o Full one year parts' and labor warranty 

tin accordance with IEEE-696 standard 
Registered trademarks of: 'Digital Research. 
"Phase I. and '''Bell Labs. 
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ORDER NOW r-------- (213) 887-5737 
I If you wish, send a check or I money order for $1,379 (in 

I California add 6% sales tax 
where applicable). 

I Manual available at $25.00 each 

I refundable with order. 
MACROTECH International Corp., I 22133 Cohasset St., Canoga Park, 

• California 91303 --------- r.1 
MACROTECH International Corp., 
22133 Cohasset St., Canoga Park, 
California 91303 



CP/M' Software Innovative Software Innovative Software' 
Micropro" Applications" Spellguard $199 
Wordstar $287 Spellguard $199 Micropro~ 
Mailmerge $ 90 sorctm- Wordstar $287 
Spellstar $165 Supercalc $209 Mailmerge $ 90 
Datastar $225 Information Unlimited' 
Ashton-Tate" Organic" Easywriter II $289 
dbase II $495 Datebook II $265 Easy Speller $149 

Milestone $265 
Systems Plus" Organic' 
FMS 80 $645 Lexisoll' Textwriter III $115 
FMS 81 call Spellbinder $295 

Datarnnst" 
FMS 82 call Write-On $119 
Accounting Plus NEW: FOR THE IBM' 

Condor'" GL; AP; AR; Payroll; PERSONAL COMPUTER 
Inv.; Purchase Order; Condor I $239 
Sales Order; Sorcim' Condor II $479 
Poi nt of Sale Supercalc $209 Condor III $699 
1 module $425 

Select Info . Systems' Computer Systems Design' 
2 modules $780 
3 & up call Select w/Superspell $395 GL; AP; AR; Payroll; 

Job Cost; Cash Flow Ana. 
Business Planning Systems' Visicorp'" 1 module $475 
Plan 80 $239 Visicalc 256K $189 2 or more call 

Call for availability and price of additional IBM • software. 
FREE with software purchase: one blank diskette. 

To order call toll free 1-800-227-0545. In California 1-800-772-4082 
Customer Service Hotline (415) 893-7676 

lnt. Telex 338139 (attn: 149) 

-------------- ORDER BY PHONE TODAY OR CLIP & MAIL -------------­ 

DIAMOND SOFTWARE SUPPLY, INC. 
484 Lake Park Avenue, Suite 123 

Oakland, CA 94610 (415) 893-7676 
Please rush me: 
Quantity ~ Name of Unit Price/Unit $ _ 
Quantity Name of Unit Price/Unit $ _ 
System ~ Disk Format _ 

Enclosed find money order or cashier's check D 
Company or personal check D Allow 14 days to clear. Add $3 for postage and handling. Add $13 for 
overseas. California add 6% sales tax. COD orders add $4.00. UPS Blue add $2.00 additional per item. 
Charge to my Visa D Mastercard D American Express D 

# Expiration Date ~ 

NAME 

ADDRESS 

CITY STATE ZIP 

AMOUNT ENCLOSED 
Items subject to availability. prices subject to change without notice. 

~ Manufacturers trademark. CP/M is a registered trademark of Digital Research. IBM is a registered trademark 
of International Business Machines. 
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Editor's Paige, continued ... 
though the 8086 provides for seg­ 
mentation, relocation and a number 
of added facilities, it still has a 
relatively simple instruction set. 16- 
bit systems generally also utilize 
hard disks. Although the software 
base is still very limited compared to 
the 8-bit software base, it is moving 
along very well. 
The successful software in the 16- 

bit area will be the software that 
takes into account the increased 
functionality that is available. The 
operating system can be larger to 
accomodate the increased function­ 
ality. The smallest 16-bit system that 
anyone is really going to work with is 
128K, so it is no longer necessary to 
limit the operating system to 4-6K. 
The enhancements to CP/M and 
MP/M in the 16-bit environment in­ 
clude things like background/fore­ 
ground operation (concurrency) and 
multi-access file systems. Thus CP/M- 
86 is a "bridge" into the 16-bit world. 
It is exactly like CP/M-80 with mem­ 
ory-management for a larger mem­ 
ory space and features for handling 
multiple resident programs. The data 
structures and file systems are ex­ 
actly the same, making conversion 
of applications programs very easy. 
Furthermore, MP/M-86 has an op­ 

tion for an MP/Net interface and a 
real-time nucleus that supports con­ 
current operation. It is well suited to 
multi-processor applications such 
as robotics, as well as multi-user 
business systems. It has a new file 
system (BOOS 3)with password pro­ 
tection, time and date stamps and 
record and file lockout. 
Concurrent operation allows a single 

user to use his system as if it were 
several systems on which the user 
runs different applications concur­ 
rently. This is done via "virtual con­ 
soles" to which the user can easily 
switch back and forth. For example, 
a programmer can edit and compile 
a program on one virtual console, 
switch to another console to debug 
the prograrn and on another virtual 
console print the program. The user 
can then switch back to the debug­ 
ger and editor to make a patch to the 
program. Everything is managed via 
a multi-access file system with file 
and record lockout to prevent files 
from being corrupted. 
Multi-user concurrency is well suited 

to on-line multi-user business sys­ 
tems such as one using a common 

MICROSYSTEMS 



Systems Houses can 

Whatever you're dreaming up, we can help turn it into 
reality. To successfully bring your vertical 
market application system to market, you 
need cost effective, reliable hardware, and 
state-of-the-art software development tools. 
North Star offers our own proprietary 
development systems as well as 
CP /M~ Our new" Application 
Development System" (ADS) 
lets you create your own soft­ 
ware packages for a wide variety 
of applications. ADS provides you 
with a powerful set of programming tools 
for creating business applications and is based on 
the popular language "C' You can build from existing, 
proven software (word processing, data base manage­ 
ment and accounting) by integrating your software 
with our standard business applications. 

Systems Houses receive our full support including 
extensive documentation, programming seminars led 

by experienced business application programmers, 
a telephone hot-line for your programmers, software 

bulletins and development hardware discounts. 
To make your dreams come true, and 

for more information, please write 
North Star Computers, Inc., 
ATTN: OEM Sales Dept., 

14440 Catalina Street, San Leandro, 
CA 94577. Phone (415) 357-8500. 

TWX/Telex (910) 366-7001. 
--------------------, 

For more information on North 
Star's Application Development 
System, clip this coupon. 

MS782 
NAME 

I 
I ADDRESS 
I 
I CITY STATE 

I ZIP PHONE L J 

COMPANY 

The North Star logo and HORIZON are trademarks or 
registered trademarks of North Star Computers, Inc. 
CP/M is a registered trademark of Digital Research, Inc. 
©1981. North Star Computers, Inc. 

FOLLOW THE STAR .¥. 
NorthSlOr ,- -"'-----.~-------. --"",_......_--------- 
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tered record, makes its alterations 
and sends both records back again. 
Eventually the record will be up­ 
dated properly. The record is lock­ 
ed between the time it reads the 
record and updates it. The feature 
must be coded into the application 
program. The application program 
can lockout a file, a record or a 
sequence of records and do a test­ 
and-write record. 
The 8-bit area is still a very active 

area for DI~ and they are working on 
new versions of the 8-bit software 
that will have many of the new features 
currently available for their 16-bit 
software. Versions of CBasic, Pascal 
/MT + and CIS Cobol have already 
been released in 16-bit form. PUI- 
86 is now in beta test and should be 
released in fall. They have also re­ 
leased XL T -86 which translates 8080 
source programs into 8086 code with 
data analysis of the code to optimize 
it for the 16-bit environment. 
DR is actively working on opera­ 

ting systems for the 68000. They are 
working on three levels of 68000 op­ 
erating systems: CP/M and concur­ 
rent CP/M single user systems and 
an MP/M system with enhancements. 
They wi II have a totally new file system 
with a shell around it to make it look 
like either CP/M or MP/M or any sys­ 
tem they wish. Like all other DR opera­ 
ting systems these will also have a 
user-configurable BIOS. CP/M-68K 
is currently running in house and 
should become available toward the 

t-------------------, later part of the summer. 
Unfortunately, Gary felt that he. 

could not talk about projects current­ 
ly in F~&D other than to say that they 
are being heavily influenced by the 
work that has been done with Small­ 
talk and the Xerox systems. He also 
said that DR is heavily involved with 
grap~lics. The emphasis is on user­ 
friendly interfaces. 
CP/M-3 is now in beta test. The 

BD08 (Version 4) file system will have 
the features introduced in MP/M-II 
(e.g., time and date stamps, etc.), 
with many speed enhancements and 
options for record caching. It will also 
have a greatly enhanced full screen 
editor. 

In commenting on MS-DOS versus 
CP/M, Gary expressed the feeling 
that MS-DOS is "a CP/M clone" be­ 
tween CP/M V1.4 and V2. It is very 
similar to CP/M, but does not emulate 
it exactly. • 

MICROSYSTEMS 

Editor's Page, continued .. _ 
customer base for sales, invoicing 
and shipping. The key to successful 
operation of such a system is also 
the multi-access file system. Unix 
does not have a multi-access file 
system. Rather, system users are 
expected to stay away from one 
another in the file system. MP/M-I 
did not have a multi-access file system, 
and this turned out to be a problem. It 
took DR about a year and a half to 
work out their multi-access file system. 
The conventional method of having 

a multi-access file system is use the 
file or record lockout. However, this 
has the disadvantage that if a given 
console has locked the record and 
then that console user leaves or the 
console goes down for some reason 
the record is locked against entry 
from other users. The usual practice 
is for a time limit to be placed on the 
lockout (e.g., 10 minutes). However, 
DR chose to use the technique used 
by IBM. DR calls it "test and write 
record." When a console wishes to 
change a record it reads out the 
entire record, changes it and writes 
back the altered and original records to 
the system. The system then checks 
to see if the original record sent 
back is the same as the record cur­ 
rently in the data base. If it is, the 
record is updated. If it is not, it is 
assumed that the record has been 
changed in the meantime by some 
other terminal, and a notice is sent 
back that the file has been changed. 
The terminal now requests the al- 

BPSxref 
MBASIC I BASCOM 

Cross-reference 
and 

Formatted Listing 
Utility Program. 

• Correctly prints and 
paginates source 
listing. 

• Creates alphabetized 
cross-reference. 

• Commands for page 
headings, page ejects 
and line skips. 

• Options control listing 
and cross-reference 
format. 

• Option to print listing 
to disk file. 

GET IT NOW! 
$124.00 
complete 

with 
documentation 

BPS 
82 Woods End Road 
Fairfield, CT 06430 

(203) 254-1659 
also from Westico 

(203) 853-6880 

_iii ©1981 BPS 
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SOFTWARE & NEWS 
FOR MICROPOLIS 

MOOS & CP/M. For use on Micropolis S·100 drives. VG, 
EXIDY. COMPAL, COS, SOL,IMSAI, POLY, BLACKHAWK. 
Distributor for most S/W vendors. Micropolis S/W is 
also compatible with some TAN DON & TEAC drives. 

Dozens of Programs, Languages, Util's., Applc's., 
Games . . Cat. $2 

List Sale 
SPELLBINDER.. .. . . .. .. $495 $319 
d BASE II $695 $589 
PONY·PICK . . $300 $252 
6A51G/5 & Z Oumpitcra : . 0$345 $306 
UTL·1: Set of 9 MOOS utilities, incls MOOS 
to CP/M, CP/M to MOOS translator .. $ 95 $ 85 
SORT/A, SORT B MOOS-CP/M assm Ig. $ 75 $ 67 
REACT: Reminder- Activity (MOOS) . $50 $ 42 
TEXTWRITER: (MOOS&CP/M) .. $125 $110 
BOOKKEEPING in MpBASIC or BASIC-80 $250 $189 
MAILSYS I (MOOS) .. $ 50 $ 37 
MICROPOLIS USERS GROUP, Mthy news'r yr . $ 18 
MUG Lib. diss. 11 MOOS Vols. ea . $3 to $15 
Products postpaid to N. Arner. Add $7 elsewhere. All 
funds in U.S. dollars. VISA & MC accepted. 

DAMAN (2051881-1697 
Ste. 203, 604 Springwood Cir/Huntsville, AL 35803 
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Think Ahead! 
Multi·user MP/M™ 8·16 can run 
proven 8 bit CP/M 2.2™ software and 
16 bit CP/M 86™ software at the same 
time. Get it now, use it for years! 

MP/M 8·16 gives you: 

• Effortless upgrading from 8 to 16 bit soft­ 
ware (e.g. CBASIC™ to CBASIC 86™) without leav­ 
ing your data behind. Your 8 bit data and source 
files are ready right now to run in the 16 bit world! 

• Complete compatibility with CP/M 2.2, CP/M 86, 
MP/M 2™, and MP/M 86™ software. Everyone else 
says pick only one; with MP/M 8·16, you get it all! 

• Large CP/M 2.2 program user area-61K! This is 6K 
more user space than you get on a conventional single­ 
user implementation of CP/M 2.2! 

• Upgradable hardware-our boards are compatible with 
the IEEE 696 bus (and we've got 20 bus slots!). Our state-of­ 
the-art systems can keep pace with the state-of-the-art, just 
add boards. Think ahead! 

MP/M 8·16 is a proprietary implementation of Digital Research's 
MP/M 86 operating system, configured for CompuPro™ by G&G ' 
Engineering. MP/M 8·16's 8 bit capability is not an emulation. 
MP/M 8·16 uses CompuPro's 8085/8088 CPU board to run CP/M 2.2 
compatible programs on a high speed 8085 CPU and CP/M 86 com­ 
patible programs on a high speed 8088. 

All boards in our MP/M 8·16 systems are CompuPro's Certified Sys­ 
tem Components, which includes a two year immediate replacement 
warranty. 

MP/M 8·16 systems start at $8995, terminals not included. 

G&G Engineering and CompuPro do it best! 

G&G Engineering is an authorized CompuPro systems center. We offer com­ 
pletely integrated CompuPro based systems running CP/M, MP/M, and UNIX®. 

aaG&G 
ENGINEERING 

1922 Republic Avenue,San Leandro,CA 94577 (415) 895-0798 

COMPUPRO is a trademark of Godbout Electronics; MPIM, MPIM 2, MPIM 86, CPIM, CPIM 2.2, CPIM 86, CBASIC and CBASIC 86 are trademarks of Digital Research; 
UNIX is a trademark of Bell Laboratories. CIRCLE 9 ON READER SERVICE CARD 



~1ETTERS TO 
THE EDIT~'JR 

Looking For SOL-20 PC Boards 
Dear Editor: 

First, I would like to congratulate you on 
the quality of Microsystems. It certainly 
fills a need for those of us who are con­ 
vinced that S-100 and CP/M are the way 
to go. I particularly like your choice of 
articles. Let's hope that Ziff-Davis does not 
have the same effect on you that McGraw­ 
Hill has had on Byte. 
As a suggestion, I would like to see more 

articles on modifying the CP/M BIOS and 
adapting it to various special requirements. 
I also need more information on the 
mechanics of the various CP/M utilities 
such as the debugger. 
Finally, I need help. In addition to an S- 

100 system, I have a SOL-20 which is 
currently moribund. The problem appears 
to be either a broken trace on the PC board 
or a bad socket. Shortly after Processor 
Technology's demise, ASAP Computer 
Products was offering SOL-20 PC Boards 
for $50. When I tried to order one they 
were sold out. Some of these boards may 
be still around and available. Any ideas, 
suocostions or help that your readers may 
care to offer will be gratefully accepted. 

Peter T.E. Nevius 
2419 Brookshire Dr. 
Schenectady, NY 12309 

A Timestamp For CP/M 
Dear Editor: 
There is a potential problem with the 

circuit presented in the article "A Time­ 
strap for CP/M" in the Mar/Apr 1982 issue. 
The register that controls the HOLD, READ 

10 

and WRITE lines is not cleared when the 
system is powered up. If any of these lines 
end up in the active state, the data in the 
clock chip (MSM5832) can be modified or 
destroyed. There is an easy fix for this 
problem. A 74LS273 can be substitued for 
the command register chip (74LS374). It is 
pin compatible and functionally equivalent 
with the exception of pin one. Pin one on 
the 74LS273 is a master reset that can be 
connected to the power on clear signal 
from the IEEE-696 bus (pin 99). This will 
guarantee that the command register does 
not compromise the accuracy of the clock 
chip during power up. The 74LS273 does 
not have the ability to tri-state its outputs, 
but this is not required in this instance. 
John S. Robison 
Horsham, PA 

Dear Mr. Robison: You are correct that not 
clearing the command register at power 
up poses a potential problem, although for 
data to be modified both the HOLD and 
WRITE lines would have to be high for at 
least 150 microseconds. In practice, this 
does not seem to rieooen. I checked the 
clock on 3 May, and it differed from the 
time signal by only 3 seconds. The pre­ 
vious check was performed on 1 March, 
when the difference was 2 seconds (not 
corrected). My system gets turned on and 
off almost daily-but perhaps my register 
chip is unusual in that its natural "bias" is 
to go to all-zeroes at power-up. Mr. 
Robison's fix would certainly guarantee 
accuracy regardless of individual chip 
characteristics. -Chris Terry 

Interface To CalComp 
Model 114 Disk Drive 

Dear Editor: 
I'm writing to ask your readers' help in 

finding an S-100 interface card to a 
CalComp model 114 disk drive. These 
drives (which originally cost about $20,000 
each) are very rugged mechanically and 
the rernoveable disk packs can each store 
about 30 Mbytes. This drive, unfortunately, 
does not have an SMD interface. 

I thought I had found an electronic 
development company on the West Coast 
to build the interface, but the press of the 
other business has shelved the project for 
two years with no completion date in sight. 
Hence, I'm again looking for a supplier. 
There were thousands of these drives 

built and they are now being replaced by 
newer technology, so it seems there is a 
good market for an S-100 card. I have 
complete technical information (Manual 
and schematics) which I'll make available 
it needed. 

Ron Tipton 
P.O. Box 227 
Greenwood. MO 64034 

---------------- . 
lise Your Computer to 

Build A Computer 
Dear Editor: 

In regarcls to the article in the Jan/Feb 
82 issue "Use Your Computer to build a 
Computer": I sent a disk as was requested 
in the article. The reply was very prompt. 

In addition to the SORT program they 
offered, they provided a nice letter on the 
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same disk plus three other listings, two of 
which are the best CP/M software pro­ 
grams I have. 
One of them is a program directory that 

provides the following: 
1) Alphabetical listing of files 
2) Total space on disk 
3) Total space used on disk 
4) Total space remaining on disk 
5) Number of extents used and 

available 
The second program is called FIX. It is 

really good. Two of the most useful fea­ 
tures are: 

1) Erased File Directory 
2) Recover Erased Files 

There are about 15 programs included 
in FIX. All that is necessary to use FIX is to 
type FIX, EFD and all of the erased files 
are listed. 

Then to recover any of the erased files, 
type REF (FN.FT), and you are done. 

William Harmon 
Torrance, CA 

ERRATA 
Dear Editor: 
This letter is promoted by your editorial 

comments in general, and those in the 
Volume 3, Number 1 issue in particular. 

I have noted and accepted your enthu­ 
siasm for the 8-100 nardwaraand CP/M 
based software. On frequent occasion, 
however, your enthusiasm has taken the 
place of plain, old-fashioned accuracy. 
When this condition concerns only state­ 
ments identified as rumors, no harm is 
done. Unfortunately, you do err on simple 
factual matters also. And too frequently to 
inspire confidence, in my opinion. 
A longstanding example, which you may 

say is mere semantics, while I say is a 
factual error, is your constant reference to 
the "8-100 bus standard." In fact, no such 
standard exists. What you have in mind is 
only a proposed standard. Until that pro­ 
posal is formally adopted by the IEEE, it 
has no more standing than any other 
proposal. 
Your more recent errors, one of which 

concerns me personally, are in the issue 
mentioned above. The 8IG/M group has 
adopted a policy of supplying disks to 
groups rather than individuals. They have 
published this modus operandi infrequent­ 
ly in the ACGNJ newsletter. I have never 
seen anything that would lead me to 
believe that the CPMUG has done likewise. 
Certainly, nothing in LIFELINES has been 
said to that effect. I have as recently as six 
weeks ago received delivery of disks from 
them, as an individual. 

Further, while I may be flattered to see 
my name in print under certain circum­ 
stances, it is totally inaccurate tosay that I 
am a "8IG/M Software Distribution Group," 
as you did on page 12. 

I only own five 8IG/M disks, purchased 
through the mail long ago, for my private 
use, before their group sales policy took 
effect. I never did anything to suggest that 
I wanted to distribute disks, nor was I ever 
asked to do so. In short, the subject never 
came up in my private transactions. It 
would be very interesting to me to learn 
how you or anyone else in the ACGNJ 

JUL/AUG 1982 

arrived at the conclusion that I am a "distri­ 
bution group." Also, how many other 
names are incorrectly on that list? 

I have spent many an hour working for 
various volunteer groups and would be the 
first to defend those who feel their work is 
usually unappreciated. What must be 
remembered by even the volunteer worker 
is to always "check your facts." This epi­ 
sode has reinforced my belief that much 
material in your column cannot be relied 
on until substantiated elsewhere. I trust 
that you will accept these comments in the 
spirit in which they are given, and that 
your future printed efforts will display 
factual correctness. 

8.F. Rinkunas 
Whitehall, PA 

still a "proposed" standard. The standard 
was voted on by the committee members 
and approved in June 1981. Three com­ 
mittee members assumed the responsibili­ 
ty for finalizing a few details, entering the 
proposed standard onto a word processor 
and submitting it to the IEEE Computer 
Standards committee. Regretfully, these 
individuals, all volunteers, have been very 
busy on other projects and have not yet 
completed this work. In the meantime, 
virtually every S-1 00 product manufacturer 
has declared his intention to bring new 
designs into conformance with the pro­ 
posed standard. 

Regarding the SIG/M software distri­ 
bution list published in the Jan/Feb 1982 
issue, note the following. This list was 
furnished to me by Bill Chin, the coordi­ 
nator of SIG/M. You can be sure that I will 
get back to Bill and question him as to the 
validity of this list. -Editor 

Dear Mr. Rinkunas: I have always tried to 
be careful to point out that the IEEE696/­ 
S100 Standard is still being worked on 
and, although very close to adoption, is 

MM-l03 MODEMS 

With our unbeatable quality, 
low cost, one-year warranty 

and 24 hour a day Test Center, 
you won't find a better S·100 
bus modem than the MM-l03! 

Call or write for brochure 
and price information: 

POTOMAC MICRO·MAGIC,INC. 
5201 leesburg Pike, Suite 604 

Falls Church, VA 22041 
17031379·9660 IVOICEI 

(703)379·0303 (MODEM: 61600 BAUD) 

MEETS IEEE S-100 STANDARDS 
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letters, continued ... 
Intro To The 

C Programming Language 
Dear Editor: 
I enjoyed the article "An Introduction to 

the C Programming Language" in your 
November/December issue. However I 
noticed a few errors in your description of 
the C language.' 
The most significant difficulty is in your 

discussion of pointers. The statements 
ehar feb [12J, *pfeb; 
pf cb ~ feb; 1* (not S f cb ) *1 

will set pfcb to point to the first element of 
the array fcb (fcb[O]). The name of the array 
without a subscript is a constant, and cannot 
have its address taken. This construction 
is valid for all arrays. 
Another point not clearly explained is 

pointer arithmetic. A pointer that has been 
set to point to an element in an array will 
point to the next element in the array if it is 
incremented, and the i'th cell after the 
pointer if "i" is added to it, even for arbitrarily 
complex arrays (including arrays of arrays 
or arrays of structures). The following state­ 
ments 

float ivar [IOJ, *fptr, *fptrl; 
f p t r = &tvar[3J; 
fptr +- 5; 
f p t r l - fptr++; 

will set fptr to point to fvar[9] and fptr1 to 
lvar[S]. 
Also, if two pointers, p1 and p2, point to 

the same array, p1 - p2 will result in the 
number of elements between p1 and p2 
(negative if p1 < p2). 

x op= y (ie x ~ y) 

is not equivalent to 

Additionally, I felt that a very complex 
discussion of some of the more unclear 
features of pointer arithmetic was unnec­ 
essary in a first introduction to the language 
features. 
In the same manner, the statement 

A number of other minor errors cropped 
up: 

x = x op y 

In the first expression, x is only evaluated 
once, the second, twice. This feature is 

• important when side effects occur, such as 
x [++iJ +- y; 

The bitwise inclusive or operator is I , 
exclusive or is 1\ , ones complement is r«, 
and the logical or is II . 

Types were not fully described: unsigned 
declares an unsigned integer. Also, short 
and long can prefix any basic type (a long 
float is the same as double), with int being 
the. default (short alone = short int). 

I was sorry not to see Aztec C mentioned. 
It is an almost totally complete subset of 
the language (more so than BDS C) and 
the designer plans floats and long ints in a 
future version of the compiler. 

Larry Hamelin 
Albany, CA 

Author's response: 
I agree with Mr, Hamelin's description of 

pointers, and would like to point out that 
the statements: 

ehar fcb[12J, *pfeb; 
pfeb = &feb; /* erroneous */ 

should have been printed as: 

x op= y 
is similar to 

x = x op Y 
in most cases. In the case of Mr. Hamelin's 
example: 

x [++i J += y; 
this is not so. That statement would be 
seen as: 

x [ i J = x [++ i J + y; 
(l) (2) 

in the normal implementation of C. What 
happens is that expression 2 is evaluated 
prior to expression 1. The variable "i" is 
incremented and y is then added to the 
value of x[/l (after 'i' is incremented). That 
sum is then assigned x[i], also after 'i' has 
been incremented. If the expression was 
identical: 

x[++iJ = x[++iJ + y 
the sum would be placed in the element 
following. 
Mr. Hamelin's observations of the missing 

bitwise operators is correct. They must have 
vanished at some time during the publication 
process. 
As for the Aztec C Compiler, I received it 

after the article had been sent to press. I 
will be evaluating it in a future article. At 
this point, it would be unfair to say whether 
it is better or worse than any of the other 
implementations. -David A. Gewirtz. • 

or 
pfeb = &feb [OJ; 

pfeb = feb; 
as Mr. Hamelin states. The variable fcb 
contains the address of the first element of 
the array. 

CP/M SUMMARY GUIDE 
Tired of fanning through your CP/M manuals or writing 
notes that remind you of the commands functions and 
error codes? Well it's about time you ordered our CPIM 
Summary Guide! Spiral bound and 

handy to hold, our guide is a 60 ~illllllill page booklet summarizing the 
features of CPIM Net, 1.4 & 2.x) 
and 2 totally alphabetical listings 
of the commands, functions, 
statements and error codes of 
MICROSOFT BASIC-SO Ver. 5.0 
and CBASIC™ -2. Areas 
summarized are in table form 
and include all direct and 
translent commands plus 
MAC™, DESPOOL™ and 
TEX™. Our booklet is a much 
needed supplement to any of 
the literature currently 
available on CP/M and has 
been recommended by Digital 
Research. 
P.S. Over 4000 users can't be 
wrong! 
Ask your local computer store for our guide or send $6.95 
plus $1.00 (postage and handling) to: 
THE ROSETTA STONE, P.O. BOX 35, GLASTONBURY CT 
06025 (203/633-8490) , 

Name _ 

Street _ 

City State Zip _ 
CP/M™, DESPOOL™, MAC™ are registered trademarks of Digital Research. 
CBASIC™ is a registered trademark of Compiler Systems. 
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DIABLO RIBBON LIQUIDATION 
We have in stock for immediate delivery large quantities of the 
following commonly used Diablo Brand and Diablo compatible 
ribbons. They are packed 6 per box and are fully guaranteed. 

TYPE 1-6 7-12 12·25 25+ 
PRINTER RIBBON PART NO. BOXES BOXES BOXES BOXES 

BROWN 
HYTYPE-I MYLAR 38011 17.50 16.00 14.50 12.00 

BLACK 
HYTYPE-I MYLAR 38002 17.50 16.00 14.50 12.00 

BLACK 
HYTYPE-I CLOTH 38000 17.50 16.00 14.50 12.00 

BLACK 
HYTYPE-II MYLAR VT-2M 23.95 21.95 19.95 19.00 

BLACK 
HYTYPE-II CLOTH 40980 17.50 16.00 14.50 12.00 

RED/BLK 
HYTYPE-II CLOTH 24160 17.50 16.00 14.50 12.00 

BLUE 
HYTYPE-II CLOTH 38014 17.50 16.00 14.50 12.00 
DIABLO BLACK 
MATRIX CLOTH 24650 17.50 16.00 14.50 12.00 

Remember!! Hytype-II ribbons also fit the C. ITOH Starwriter I, 
II and F-10 Daisies!! 
Other Equipment Values: 
C.ITOHF-10Daisy $1495.00 
Data South 08-180 $1295.00 
Call or Write for complete specifications on above machines. 

MasterCard, Visa, American Express accepted 
Please add $3.00 shipping to each order. 

ALPHA DATA SERVICES 
810 Daleview Place 

Greensboro, N.C. 27406 
(919) 373-1726 • 4-10 PM EDT 

CIRCLE 15 ON BEADER SERVICE CARD 



MICROCOMPUTERS 

THE CHOICE 
JUST GOT EASIERI 

PRICE $4390 
PERFORMANCE 

SOFTWARE 
EXPANSION 

QUALITY 
DELIVERY 

S100 AID $765 
Analog to Digital Converter 

with Timer/Counter 
12 Bit Accuracy, 16 Channels, 
30 KHz Conversion, Five 
Programmable Timer/Counters for: 

Time of Day 
Triggering Conversions 
Counting Conversions 
Counting External Signals 
Interrupting the CPU 

Options: Programmable Gain; 
14, 16 Bit Accuracy; 
40, 100, 125 KHz Conversion; 
Expansion to 256 Channels 

Gets you a Tec-86 Complete 16 Bit 8086 System, including 64K Bytes of Memory, Dual 8 Inch Double Density 
Floppy Disks, and more ... (See complete Tec-86 specs below.l 
Faster Processing, Increased Address Space, up to One Megabyte of available memory, and the Increased 
throughput of the the TEC-86 16 Bit System means that you can now do work on a microcomputer never before 
practical with the slower 8 Bit systems. 
CP/M_86™ Brings the World of CP/M software up to the 16 bit systems. BASIC-86™, MS-Fortran™, MS-PASCAL™ 
are just a few of the Languages currently available. 
Memory Expansion up to ONE MEGABYTE. Disk Storage can be increased to over 30 Megabytes with our 
Winchester Disk Subsystem. Multi User Systems available soon! 
Full ONE YEAR WARRANTY is standard on TECMAR components. This Warranty is possible due to our High 
Engineering Standards, and Thorough Product Testing. 
We have been delivering 16 Bit Boards and Systems for nearly two years. Most orders are shipped from stack or 
within 30 days. 

$4390 TEC·16 $4390 
16 BIT 8086 MICROCOMPUTER SYSTEM 

FEA TURES: 5 MHz 8086 CPU * 64K Bytes RAM * S 1 00 IEEE-696 * Dual 8 
Inch Double Density Floppy Disk Drives * Two RS 232 Serial Ports, 50 to 
19200 Baud * Three Parallel Ports * ROM Boot for CP / M-86 * Heavy Duty 
Power Supply * Attractive Industrial Ouality Desk Top Cabinet * Completely 
Assembled and Tested * OPTIONS: Up to One Megabyte of Memory, 
Double Sided Double Density Floppy Disks * Up to 31 Megabytes of 
Winchester Fixed Disk Storage. * CP / M-86 * BASIC-86 * MS-FORTRAN * 
MS-PASCAL * CBASIC/86™ * PASCAL/M86™ 

$10990 TEC·16WW $10990 
Same Great Features as our TEC-86 except that the TEC-86W has 256K of 

RAM, and our 31 Megabyte Winchester Disk Subsystem. 

NEW - 64K/256K 
S100 MEMORY 
$595/$1695 

8 and 16 Bit T ronsfer for 8 and 
16 Bit Systems 
MP/M and MP/M-86 Compatible, 
Up to 7 users on one 256K board. 
Parity Detection with Interrupt 
and LED Indication 
Hardware Write Protect 
Full DMA Capability 
24/20/16 bit Address Decoding 
Enable /Disable 8K/32K Segments 
Bank Select in 8K/32K Segments 
Meets IEEE-696 Specifications 

See our catalog for many other fine S-100 and Apple Boards including: - Analog to Digital 
Converters (16-256 channels; 12,14, or 16 bit accuracy; 30,40,100, or 125 KHz; programmable· 
gain; timer/counters) - Digital to Analog Converters (12 bit accuracy, 3 microsecond conversion) 
- 8086 CPU Board - I/O Boards - 16K Static RAM - Real-time Video Digitizer and Display. 

A CPIM MPIM CPIM-86 and MPIM-86 are trademarks 01 Digital Research Inc. BASIC-86. MS FORTRAN 
PASCALlM86 is a trademark 01 Sorcim CBASICI86 IS a trademark 01 
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Rumors 
Digital Research and Microsoft are 

reportedly working on upgrades of 
their languages to utilize the 8087. 
Introductions are expected shortly. 
..... Godbout has also disclosed that 
they are working on CPU cards for 
the 68000 and National 16032. Intro­ 
duction is expected in 1983. Godbout 
expects to furnish CP/M-68K with 
their 68000 CPU card Digital 
Research is also rumored readying a 
relocating macroassembler for CP /M- 
86. This may be released as early as 
this month. 

Godbout News 
Mark Garetz, newly appointed 

General Manager of CompuPro, a 
division of Godbout Electronics, 
announced that CompuPro will be 
changing their marketing approach 
from selling just boards to selling 
complete systems. Their first sys­ 
tem will be the MP/M-8/16 containing 
dual 8085/8088 processors and 
running the G&G Engineering imple­ 
mentation of MP/M that allows up to 
eight users to run any combination 
of CP/M-80 and CP/M-86 software. 
Mark Garetz, incidentally, personally 
designed many of the system's com­ 
ponents. Mark has also taken over 
14 

by Sol Libes 

as chairman of the IEEE S-1 00/696 
Bus Standard Committee. 

Digital Research News 
Digital Research has announced 

two new products. Pascal/MT +86 
and Concurrent CP/M-86. All appli­ 
cations programs written in Pascal/ 
MT + can be recompiled with Pascal/ 
MT +86 and executed under CP/M- 
86 and MP/M-86. It is a complete 
implementation of the International 
Standards Organization (ISO) Pascal 
standard, and also supports the Intel 
8087 coprocessor. 
Concurrent CP/M-86 allows a single 

user to perform several jobs simul­ 
taneously, permitting the user to 
interact with the computer as if it 
were several computers in one. The 
first implementation is for the IBM 
Displaywriter, with versions for other 
systems to follow. 

OASIS News 
Phase One Systems Inc, supplier 

of the Oasis operating system has 
released a new applications software 
directory. It lists over 400 packages 
for the OASIS system. Free copies 
can be obtained from: Phase One 
Systems, 7700 Edgewater Drive, 

Suite 830, Oakland CA 94621-3051; 
(415)562-8085, TWX 910-366-7139. 

Video Recorder Winchester Backup 
Introduced 

Alpha Micro (17881 Sky Park North, 
Box 18347, Irvine, CA 92713) ap­ 
pears to be the first company to 
introduce an S-100 controller card 
which allows a video cassette re­ 
corder to be used to back up a 
Winchester drive. It allows a standard 
VHS or Beta recorder to be used. It 
provides file-oriented backup and a 
directory allowing selection and re­ 
trieval of random and sequential files. 
One tape can typically be used to 
backup 100MB of data, although this 
varies with length of tape, type of 
files and amount of recording re­ 
dundancy desired. 

Other CP/M-Oriented Magazines 
Microsystems was the first magazine 

introduced to cover the CP/M area in 
depth. However, it is no longer the 
only one. There are now two others 
which also emphasize CP/M and are 
worth your attention. 
Lifelines magazine is published by 

Lifeboat Associates (actually Life­ 
lines Publishing Corp.) 1651 Third 
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Toughest Boards in Town ... IEEE696/S-100. Systems too! 
256 Kb Dynamic Memory 
Available now from Dual Systems: DMEMI 
256 memory boards. Put the most density 
of memory ever available on your IEEEI 
S-100 bus. Get industrial-grade quality with 
this ruggedly built board: it's been burned­ 
in for 168 hours. 
o FULL 256 Kb on a single board. 
o Two independently addressable 128 Kb 

blocks. 
o Runs in 8 MHz system. 
o Runs at 4 MHz bus speed 

(no wait states). 
o Runs in 8 or 16-bit systems with 8 or 

16-bit wide data paths. 
o Extended 24-bit addressing. 
o Parity error or detection-generates 

either interrupt or bus error signals on 
error. 

o DMEM/256KP (Parity) ... S1495 

Static Non-Volatile Memory 
The Dual Systems CMEM memory boards 
combine high speed CMOS memories 
with new 3-10 year lithium batteries to 
give you the non­ 
volatility of an EPROM 
board while retaining 
the instant writability 
of a high-speed read/ 
write RAM. 
o Runs at 6 MHz (no 

wait states). 
o 8 or 16-bit with 8 or 

16-bit wide data 
paths. 

o Extended 24-bit 
addressing and 
bank select. 

D CMEMr32K 5995 
D CMEM/16K 
D CMEM/8K 

5795 
5695 

Non-Stop 
Clock 
Keeps time with 
power off. Our in­ 
dustrial clock utilizes 
a new lithium battery 
for 3-8 years use. 
Easiest clock to pro­ 
gram you'll ever see. 
Runs in all S-100 
systems. 
o Year, date, hrs., 

mins., and sees. 
o Uses new LSI 

CMOS chip. 

AID Converter 
IEEE696/S-100 AIM-12 industrial standard 
module designed for industrial analog-to­ 
digital use. 
D Runs in all S-100 systems. 
o 32-channel,16-differential. 
o 12-bit resolution/accuracy. 
o 25-microsecond conversions. 
o Instrumentation amplifier. 
D BASIC program provided. 
D AIM-12 w/1-1000 gain transducer 

amplifier 5785. 
o AIM-12B 5695. 

01 A Converter 
AOM-12 IEEE696/S-100 industrial level 
digital-to-analog (01 A) converter. 

12-bit ± 1/2 L.S.B. accuracy over full 
0-70°C temperature range. 
Outputs 0-10, ± 5, or ± 10 volts. 
Short circuit protection, all outputs. 
Switch-programmable for multiple 
boards. 
AOM-12: S675. 

VIC 4-20 
Standard output for industrial control 4-20 
mA D/A converter. Used in conjunction 
with the D/A board. 

VIC4-20, S675. 

DMA Serial 1/0 
The SI0-4/DMA is an intelligent, DMA, 
high performance S100 four port serial 
input/output board. It conforms to the 
IEEE -696 specification and is designed to 
work with older S100 machines. The board 
is intended to be used with asynchronous 
terminals or printers in a multi-user system. 

D Program selectable 
Baud rate. 

o DMA transfers for 
output. 

o ~4-bits of address 
supported with no 
restrictions on 
boundaries. 

o Can be connected 
to RS-232 terminals 
or modems. 

o 256-bytes of FIFO 
buffer for input 
characters. 

o RS-232 drivers and 
receivers conform 
fully to specification. 

D Control-Szf.ontrol-Q 
protocol supported. 

D Printers with 'Buffer 
full' signal lines 
supported. 

o Limited synchronous 
mode capability. 

D Occupies only 16 
1/0 addresses. 

A new and powerful computer has been born •.• 
the System 83. The versatile UNIX· operating system 

pilots the System 83's raw power through a mYriad of 
" software such as "C", FORTRAN, PASCAL, BASIC, COBOL, 
and even Networking. Step into a bold new frontier with more 
power than you ever dreamed possible. 
o UNIX V7 configured by UNISOFT" 0 Full IEEE 696/5-100 Com­ 

patability 0 MC68000 8MHz Processor 0 32-Bit Data Operations 
with 32-Bit Internal Registers 0 16-Bit Data 

Transfer Operations 0 Memory 
Management Allows 
Concurrent Use of 

. Mapped and Non- 
mapped Address space 

_ 0 16 Mb of Main Memory Directly 
Addressable 0 7 Vectored Interrupt Levels 

o 256 Kb of RAM with Parity Per Board Slot 
• UNIX is a trademark of Bell laboratories and is supported on the 

DUAL System 83 by UNISOFT 
"UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA. 

OEM and Dealer pricing is available. Sales representatives in most metropolitan areas. 

DUAL SYSTEMS CORPORATION system reliability/system integrity 

720 Channing Way· Berkeley· CA 94710· (415) 549-3854/3890· Telex: 172029 SPX 
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News & Views, continued ... 
Ave, New York, NY 10028. Published 
monthly, it is nearly 60 pages in size 
and carries very little advertising. It 
covers the CP/M software area in 
depth. Each issue carries regular 
articles by Ward Christensen (author 
of some of the best utility software in 
the CPMUG library), Carl Warren, 
Kelley Smith and Mike Karas, and 
other CP/M authorities. The maga­ 
zine is definitely aimed at the more 
sophisticated software user. Also 
Lifelines publicizes the releases of 
CPMUG (also an adjunct of Lifeboat) 
and bugs and release information on 
software carried by Lifeboat and 
others. The editorial content of the 
magazine has improved tremendously 
since Ed Currie took over as editor 
about a year ago. Subscriptions are 
$18/yr (US, Canada, Mexico) or $40 
(elsewhere). Single copies are $2.50. 
Datacast magazine is published by 

Wireless Digital Inc, 333 Swett Rd, 
Woodside, CA 94062. The magazine 
emphasizes "software and telecom­ 
munications for users." However, 
about 60% of the first three issues 
published emphasize CP/M topics. 
The articles are mostly of the tutorial 

(e.g., Wordstar, Mailmerge) or survey 
type (lists of CP/M suppliers) and 
hence the magazine appears intend­ 
ed for the beginning CP/M user. 
Each issue is typically 64 pages in 
size. Although not specified, a yearly 
subscription appears to include six 
issues. Cost is $18/yr domestic (no 
foreign rate is specified). This makes 
Datacast the most expensive of the 
microcomputer-oriented magazines. 

Unix Where Art Thou? 
Last fall I had promised that this 

issue of Microsystems would high­ 
light Unix-like systems. It is obvious 
that it does not. What happened? 
At that time I had made arrange­ 

ments with five vendors who were 
advertising "Unix-type" systems to 
loan us multi-user systems for review. 
They promised that we would receive 
the systems in December, and I 
arranged with authors to review the 
systems for this issue. I regret to 
report that as of mid-May we had not 
received a single system and that 
the suppliers were promising delivery 
in June or July. Although some of 

these vendors have started shipping 
single-user systems, to date none 
are shipping multi-user systems. I 
have therefore rescheduled the 
"Unix" issue for January 1983, and 
am keeping my fingers crossed. 

In speaking to these suppliers, the 
problem appears to be two-fold. 
First, the task of transporting Unix 
from its DEC PDP-11 environment to 
that of a 16-bit micro is a formidable 
task - much more difficult than they 
had first thought. Secondly, once 
they had their Unix-like operating 
systems running they were disap­ 
pointed with the response times and 
therefore are investing a consider­ 
able amount of time in tuning the 
software. Furthermore, suppliers who 
have developed CP/M emulators 
which run as a task under their Unix­ 
like systems have encountered pro­ 
blems of speed and applications pro­ 
grams whose authors have not ad­ 
hered to CP/M's rules, causing 
unexpected results. 

User Groups News 
SIG/M: The SIG/M has announced 

five more volumes of public domain 

HIGH QUALITY AND PERFORMANCE 256K RAM-$990* 

l}~~@!m SUPERAM 50 
SETS A NEW QUALITY AND PERFORMANCE STANDARD 
FOR 256K RAM BOARDS MADE POSSIBLE BY SOLID 
DESIGN AND MANUFACTURING DISCIPLINES 

FEATURES 
• FAST BOARD ACCESS TIME OF 275,225 OR 175 NSEC 

MAX OVER 0-55C 
• OPERA TES WITH FASTER CPU'S (6MHZ Z80B, 10MHZ 

8086 ETC.) WITHOUT WAIT STA TES 
• FULL Y COMPLIES WITH OR EXCEEDS PROPOSED 

IEEE 696/ S-100 BUS SPECIFICA TION 
• SUPPORTS 8/16 BIT OPERA TlON 
• USE OF HIGH QUALITY COMPONENTS INCLUDING 

METAL/METAL/METAL CONTACT SOCKETS FOR 
RAM'S AND VLSI'S, NO SOCKETS FOR TTL'S 

• HOLD DOWN STRAP FOR VLSI 
• 4 LA YER PC BOARD WITH DEDICA TED GROUND 

LAYER 
• CARD PULLERS 
• PARITY OPTION WITH AN LED 
• 100% FACTORY TESTED INCLUDING VOLTAGE 

MARGIN TESTS AND TEMPERA TURE BURN-IN 
• MANY PROVISIONS FOR NON-IEEE 696 CPU'S 
• 1 YEAR WARRANTY 
• OFF THE SHELF DELIVERY 

CONTACT - ~§@Iill 
2045 LUNDY AVE., SAN JOSE, CA 95131 408-946-8030 

COMPATIBILITY ESTABLISHED 
• SEA TTLE COMPUTER SC8086 

4 MHZ WITH NO WAIT STA TES - SUPERAM 50 
8 MHZ WITH NO WAIT STA TES - SUPERAM 50-A 

• PI/CEON PC-86 8086 BASED 
5 MHZ WITH NO WAIT STATES - SUPERAM 50 
8 MHZ WITH NO WAIT STA rES - SUPERAM 50-A 
10 MHZ WITH NO WAIT STA TES - SUPERAM 50-B 

• A Z80B 6 MHZ CPU BOARD - SUPERAM 50-A 
• OASIS OPERA TlNG SYSTEM WITH UP TO 4 USERS, 

EACH WITH 48KB - SUPERAM 50 SPC 
• NEXT IS YOUR CPU - LET US KNOW YOUR 
REQUIREMENTS 
SUPERAM 5 - 64K VERSIOf\' ALSO AVAILABLE 
*SUPERAM 50 - $990 - OEM QUANTITY 25. 
LIST PRICE $1595. 
SUBSTANTIAL QUANTITY DISCOUNTS AVAILABLE 
TO OEM'S AND DEALERS 
DEALER INQUIRIES INVITED 

---==============~ 
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software, bringing their total up to 60 
, volumes. The contents of the new 
volumes are: 

56 - Musicraft Software System 
57 - Musicraft Selections 
58 - Musicraft System Source 
59 - PISTOL: Portably Implement- 

ed STack Oriented language 
60 - Miscellaneous CP/M Utilities 
The SIG/M disks are available on 

8" CP/M'SD disks at $5/Vol. + 
$1 /order (shipping/handling) domes­ 
tic, and $6/Vol. + $3/order foreign 
(prepaid U.S. funds drawn on a U.S. 
bank). Their printed catalog is $1.50 
for U.S. orders, and $2 for foreign. 
Order from: SIG/M, Box 97, Iselin, 
NJ 08830. 
CPMUG: The CP/M User's Group 

has announced three new volumes 
of public domain software, bringing 
their total up to 80 volumes. The new 
volumes are: 

78 - Miscellaneous CP/M Utilities 
79 - Modem programs for PMMI 

and DC Hayes Smartmodem 
80 - Cromemco Structured Basic 

Programs 
The CPMUG disks are $8/disk- 

domestic and $12/disk-foreign. Their 
printed catalog is $6-domestic and 
$11-foreign. Order from: CPMUG, 
1651 Third Ave., New York, NY 10028. 
EXIDY SORCERER UG: I have 

received a copy of "Sorcerer's Ap­ 
prentice," the newsletter published 
by the International Computer Users 
Group (for Exidy Sorcerer users), 
Box 33, MadisonHeights, M148071. 
The 24-page newsletter was packed 
with very interesting articles for 
users of these systems. A sample 
copy is $3 North America, $4 else­ 
where. Annual membership is $18 
(USA 3rd class), $24 (USA, Canada, 
Mexico 1 st class), others $32. 
SO SYSTEMS Z-80 STARTER 

SYSTEM UG: This group publishes a 
monthly newsletter with a yearly 
membership cost of $10. Write to: 
ZSTART, 6000 Puffer Rd, Downers 
Grove, Il 60516. 
OSBORNE UG's: Ozyrnandias II, 

an Osborne User Group based in 
Canada has moved. Contact them 
at: Box 65, Station G, Toronto, 
Ontario, M4M3E8. 
The Osborne National Users Group, 

Box 424, Northridge, CA 91328 is 

publishing a monthly newsletter. 
Membership is $1 O/yr although they 
are currently running a membership 
drive at $10/18 months. 
NEVADA COSOl UG: A new group 

for supporting Nevada Cobol has 
been formed. For information contact: 
Bob Blum, Nevada Cobol UG, 5536 
Colbert Trail, Norcross, GA 30092; 
(404)449-8948. 

Upcoming Events 
USENIX, /USR/GROUP & SOFT­ 

WARE TOOLS UG Conference: This 
Unix conference will be held July 6-9 
in Boston, MA at the Copley Plaza 
and Sheraton Hotels. For more 
information contact: USENIX Associ­ 
ation, Box 8, Rockefeller University, 
1230 York Ave., New York, NY 10021; 
(212)570-8934. 
FORTH Workshops: Inner Access 

Corporation will be running separate 
5-day workshops in Forth Funda­ 
mentals ($395), applications ($495) 
and systems ($495) during July and 
August. For more information contact: 
Inner Access Corporation, Box 888, 
Belmont CA 94002; (415)591-8295. 

•• 

Goodbye BASIC, PLH, COBOL-hello PASCAL! Now, to make this 
most advanced language available to more micro users, we're 
slashing our price-to an amazing $29.95! This astonishing price 
includes the complete JRT Pascal system on 8" SSSD diskette and 
the comprehensive new user manual. Not a subset, it's a complete 
Pascal for CP/M.' Check the features: 

Separate compilation of external procedures· Auto-loading 
• 14 digit FLOATING POINT arithmetic· True dynamic storage 
• Verbal error messages· Fast one-step compiler: no link 
needed· Graphing procedures· Statistic procedures 
• Activity analyzer prints histogram of program use 
• Advanced assembler interface .• 

THIS IS THE SAME SYSTEM WE SOLD FOR $295! 
So how can we make this offer?-why the unbelievable deal? 

Very simply, we think all software is overpriced. We want to build 
volume with the booming CP/M market, and our overhead is low, 
so we're passing the savings on to you. 
AND AT NO RISK! 

When you receive JRT Pascal, look it over, check it out. 
We invite you to compare it with other systems costing ten times 
as much. If you're not completely satisfied, return the systern=-wlth 
the sealed diskette. unopened-within 30 days and your money will 
be refunded in full! THAT'S RIGHT -COMPLETE SATISFACTION 

GUARANTEED OR YOUR MONEY BACK! 
In addition, if you want to copy the diskette or manual-so long 

as it's not for resale-it's O.k. with us. Pass it on to your friends! 
BUT ACT TODAY-DON'T DELAY ENJOYING PASCALS 
ADVANTAGES-AT $29.95, THERE'S NO REASON TO WAIT! 

!Ii To:JRTSystems . 
1891-23rd Avenue 

. San Francisco, CA 94122 

O.K. You've sold me-I can't resist your unbelievable offer. Send me 
JRT Pascal by return mail. I understand that if I'm not completely 
satisfied, I can return it within 30 days-with the sealed diskette 
unopened-for a full refund. Payment is enclosed by: 
D Check D Mastercharge D VISA Amount: $ _ 
(Shipping outside North America, $6. CA residents add sales tax.) 

Card # Exp. _ 

Signature _ 

Name Address _ 

City State Zip _ 
A 52K CP/M system is required. 
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~$199* 
SINGLE DENSITY 
W/HUB RING 

[i $199* 
SINGLE SIDE 
SINGLE DENSITY 

100% CERTifiED 
2 YEAR WARRANTEE 

SOFT, 
10 OR 16 
SECTORS 

SOFT 
OR 32 

SECTORS 
100% CERTIFIED 
2 YEAR WARRANTEE 

~$219* ~;"~249* 
DOUBLE DENSITY 
W/HUB RING 

DOUBLE DENSITY 

100% CERTIFIED 
2 YEAR WARRANTEE 

SOFT, 
10 or 16 
SECTORS 

SOFT 
OR 32 

SECTORS 
100% CERTIFIED 
2 YEAR WARRANTEE 

~$299* ~;,"~309* 
DOUBLE DENSITY DOUBLE DENSITY 
W/HUS RING SOFT, 
100% CERTIFIED 10 OR 16 
2 YEAR WARRANTEE SECTORS 

100% CERTifiED 
2 YEAR WARRANTEE 

SOFT 
OR 32 

SECTORS 

* • Minimum order 100 • For smalier quanlilies add 10% 
• Packed 10 boxes 01 10 diskettes wilh sleeves and labels 
• Quantity discounls - 1,000 deducl 3%, 

5,000 deducl 5%, 10,000 deducl 7% 
• Add $5.00 per case 5'/,', $7.00 per case 8" 

For shipping and handling Continential U.S.A., U.P.S. ground. 

OISK DRIVE HEAD 
CLEANING KITS 
Prevent head 
crashes and 

~I 
I 

[31 
~I 

• (31 
~I 

8" Kas-sette/tf g2.99 
5%" Mini Kas-sette!10 82.49 

, . 
, ,. • IEJ 

I~ 
• 
IEJ 

I~ 
• 

IIEJ _EJ 

ABM 
PRODUCTS 

• Written purchase orders accepled Irom governmenl agencies and well raled lirms 
at a 10% surcharge Iwabash media only] for nel30 billing .• Inlernalionalorders 
accepted with a 15.00 surcharge lor handling, plus shipping charges. • C.O.D. 
requires a 10% deposit. • We acc~pt Visa. Mastercharge, Money Orders, and 
Cerlilicale checks .• Checks require bank clearances .• Ali shipmenls F.O.B. San 
Diego .• Minimum shipping and handling 2.00, minimum order I 0.00 .• Calitornia 
residenls all 6% sales tax .• Prices and terms subjecllo change wilhout notice .• 
All sales subject 10 availability. acceptance, andverificatiQn .• All sales are finaL. 
Satisfaclion guaranleed or lull refund. 

We also offer printer ribbons, printwheels, type elements, 
equipment covers, power consoles, paper supplies, storage and 
filing equipment, furniture and many other accessories for word 
and data processing systems. Write for our free catalog. 

Toll Free Order Only 

800-854-1555 

For Information 
or Calrlornja Orders 

8868 CLAIREMONT MESA BLVD. 
SAN DIEGO, CALIFORNIA 92123 (7.14) 268-3537 
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- The Cjp/M* Bus 
by Anthony Skjel/um 

In the last installment of "The CP/M Bus," we 
discussed the CP/M SUBMIT facility. As promised, 
this installment will include a discussion of a public 
domain batch facility called SUPERSUB written by 
Ron Fowler of Westland, MI. This program is upward 
compatible with SUBMIT and offers some new and 
useful features. 
Two minor topics will also be covered in this 

installment. The first is a discussion of modifications 
necessary to make DDT use restart (RST) vectors 
other than RST 7. The second is a short discussion 
about the Z800 as an alternative upgrade to the 
8086/8 for 8080/Z80 users. 

I will be happy to answer reader questions about 
CP/M. Send your questions to my attention, care of 
Microsystems. 

SUPERSUB 
To use SUBMIT, it is necessary to prepare a 

command file using an editor (e.g., ED, Wordstar, etc). 
SUPERSUB provides two optional modes which allow 
batch processes to be prepared without the use of a 
text editor. Also, nesting of batch processes is sup­ 
ported. These and other new features will be dis­ 
cussed in turn. 

Summary Mode 
Summary mode provides a way to enter a short batch 

job directly on the SUPERSUB command line. The 
mode is invoked by placing a" l" character as the first 
item on the command line. Batch process lines then 
appear following the division-sign and are delimited 
by semi-colons. A simple example is: 

A>SUPERSUB I STAT A:; STAT B: 

Another use of summary mode is: 
A>SUPERSUB I B:; ERA *.BAS; A:; PIP B:=A:*.BAS; STAT B: 

As shown in the above examples, the summary mode 
makes entry of short batch jobs much less time 
consuming than with SUBMIT. 

lnteractlve Mode 
It is sometimes convenient to enter longer batch 

jobs in an interactive fashion. SUPERSUB supports 
such an interactive mode. It is invoked by the com­ 
mand sequence "SUPERSUB r. SUPERSUB then 
prompts the user with an asterisk and batch lines are 
entered. Entry is terminated by just typing a return at 
the begi,nning of a line. Here is an example: 

A>SUPERSUB I 
*B: 
*ERA *.BAS 
*A: 
*PIP B:=A:*.BAS 
*STAT B: 
* 
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This sequence produces the same batch process as 
the second summary mode example. The choice 
between summary mode and interactive mode will 
depend on the size of the batch job, convenience in 
entry of the lines, and personal preference. 

Help Function 
SUPERSUB provides an interactive command sum­ 

mary, should this be needed. It is activated by 
executing SUPERSUB with no arguments. 

Nesting 
Under SUBMIT, batch lines do not normally them­ 

selves contain SUBMIT calls. Any existing batch file 
($$$.SUB) is deleted when SUBMIT is invoked. Hence, 
undesirable results occur if the SUBMIT command is 
placed within a series of batch lines as illustrated 
here: 

/ OIR 
B: 
: RUN. SUB is a special SUBMIT function 
SUBMIT RUN 
A: 
OIR 
: WE ARE OONE 

All lines after the fourth would never get executed. 
SUPERSUB avoids this problem, and thus permits 
nesting of batch processes as illustrated above. 
Nesting can be quite useful. For example, it permits 

a complicated batch process to be made up of several 
modular ones. In connection with SUPERSUB's sum­ 
mary and interactive modes, complicated command 
sequences can be requested with minimal typing. 
Some nesting examples follow. 
Imagine that we wish to compile a set of C programs 

under the BOS C compiler. Each must be compiled 
and then linked. This could be done through a submit 
command called CCC.SUB: 

: CCC.SUB --- compile and link BOS code 
: $1 if file name (we add .C) 
CC si .c 
CLINK $1 (any other standard type libraries) 

To compile and link a set of C programs would then 
require an additional batch file to call CCC several 
times: 

: COMPILE -- compile several C programs & link them 
SUPERSUB CCC FILEI 
SUPERSUB CCC FILE2 
SUPERSUB CCC FILE3 

SUPERSUB CCC FILEN 
: done 

If CCC were a more complicated operation, it might 
also include its own SUPERSUB calls. 
We could also imagine using the CCC batch process 

as a shorthand during interactive or summary mode. 
An interactive mode session might take the following 
form: 

A>SUPERSUB I 
*SUPERSUB ccc ALPHA 
*SUPERSUB CCC BETA 

where ALPHA.C and BETA.C are C programs to be 
compiled. 

In orderto allow nesting, SUPERSUB appends to the 
current $$$.SUB and does not delete any current 
$$$.SUB file. SUPERSUB's documentation states that 
there is a limit of 128 nesting levels which is set by the 
CCP. 

JUL/ AUG 1982 

Bring the flavor of Unix 
To your Z80-based 
CP / M system with 

Unica 
"Unicum: a thing unique in its kind. especially an example oj writing. 
Unica: the plural of unicum ." 

The Unica: a unique collection of programs supporting many features 
of the Unix operating system never before available under CP 1M. The 
Unica are more than software tools: they are finely crafted in. 
struments of surgical quality. Some of the Unica are: 

bc binary file compare 
cat catenate files 
cp copy one or more files 
dm disk map and statistics 
he horizontal file catenation 
In create file links (aliases) 
Is directory lister 
mv move (rename) files, even across users 
rm remove files 
sc source file compare, with resynchronization 
srt in- memory file sorter 
sr search multiple files for a pattern 
sp spelling error detector, with 20,000 word dictionary 

Each Unicum understands several flags ('"options' or'tswitches") 
which control program alternatives. No speclaj''shell" is needed; 
Unica commands are typed to the standard CP/M command inter­ 
preter. The Unica package supports several Unix-like faoilittes , like 
filename user numbers: 

sc data.bas.Z data.bas;3 
(compares files belonging to user 2 and user 3); 
Wildcard patterns: 

rm "trnp ' -v 
(types each filename containing the letters TMP and asks whether to 
delete the file); 
1;0 redirection: 

Is -a ••.. list 
. (writes a directory listing of all files to ftlevlls t"): 
Pip e s : 

cat chap ' ! sp ! srt ~ lst: 
(concatenates each file whose name starts wtth=chap'', makes a list of 
mispelled words, sorts the list, and prints it on the listing device). 

The Unica are written in XM·80. a low level language which combines 
rigorously checked procedure definition and invocation with the vers­ 
atility of Z80 assembly language. XM·80 includes a language 
translator which turns XM·80 programs into source code for 
MACRO·BO, the industry standard assembler from Microsoft. It also 
includes a MACRO-80 object library with over forty "software com­ 
ponents", subroutine packages which are called to perform services 
such as piping, wildcard matching, output formatting, and device­ 
independent I/O with buffers of any size from 1 to 64k bytes. 

The source code for each Unicum main program (but not for the soft­ 
ware component library) is provided. With the Unica and XM-80, you 
can customize each utility to your installation, and write your own 
applications quickly and efficiently. Programs which you write using 
XM-80 components are not subject to any licensing fee. 

Extensive documentation includes tutorials, reference vm anualsv In­ 
dividual spec sheets for each component, and thorough descriptions 
of each Unicum. 

Update policy: each Unica owner is informed when new Unica or com­ 
ponents become available. At any time, and as often as you like, you 
can return the distribution disk with a $10 hapdling fee and get the 
current versions of the Unica and XM-80, with documentation for all 
new or changed software. 

The Unica and XM-80 (which requires MACRO-80) are priced at 
$195, or $25 for the documentation. The Unica alone are supplied as 
". COM executable files and are priced at $95 for the set, or $15 for the 
documentation. Software js distributed on 8·' floppy disks for Z80 
CP/M version 2 systems. 

Knowlogy 
"'Shaping Knowledge for Evolving Worlds" 

P.O. Box 283 
Wtlsonvllle. Oregon 97070 

Visa/Mastercard customers call (503) 639-3420 after hours for next 
day shipment. 
cp, M is a trademark of Digital Research: Unica is a trademark of Knowlogy: 
Unix is a trademark of Bell Telephone Labs: XM-80 is a trademark of Scientific 
I::.nterprises: Z80 is a trademark of Ztloq lnc . ' 
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AZTEC C II 
An Outstanding C Compiler 
with full floating point. 

Manx® Software Systems provides pro­ 
fessional quality C Compilers that are 
used to implement language processors, 
business, scientific, statistical, word 
processing and general utility 
applications. 

A full feature professional C Compiler 
for CP/M, Zenith HOOS and Apple 
(DOS or CP/M) 

static double pi = 3.1415926535898; 
C = 2.0*pi*r; 

Manx has an outstanding selection of 
UNIX compatible C Compilers. 

• Aztec C II CP/M $199 
• Aztec C " CP/M for the Apple $199 

(requires Z-BO card, language card and lower case) 

• Aztec C ] [ for Apple DOS $199 
• Aztec C II for Zenith HOOS $199 
• Aztec C for CP/M or HOOS $145 
• * C86 for CP / M-86 $249 
• * C86 for IBM PC DOS (MSOOS) $249 

(. by Computer Innovations) 

Order today for prompt delivery 

software systems 

Box 55, Shrewsbury, N.J. 07701 
(201) 780-4004 

Mastercard and Visa accepted 
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CP 1M Bus, continued ... 
Where to obtain SUPERSUB 

SUPERSUB is available through several of the CBBS 
systems nationwide at no cost. These systems have 
been discussed at length in Microsystems VoI.2/No.3. 
The program is supplied in source code (8080 assem­ 
bly language) and hence may be modified and/or 
improved by end users. 

RST Mods for DDT 
Some 8080/Z80 computer systems preempt the 

RST 7 vector for a hardware interrupt of some kind. 
This makes DDT unusable since DDT needs a RST 
vector for its debugging modes. The choice of RST7 is 
not special and it is quite straightforward to alter DDT 
to use another RST instruction/location (i.e., one of 
RST 1 to RST 6). 
Some type of monitor program will be required for 

making these changes to DDT since it probably won't 
be functional if a given system needs the patches in 
the first place. Five locations need to be changed. To 
begin, enter the following command line at the CCP 
level: 

A>DDT '<char> 

where" <char> is a control character such as 
control-A. This trick will cause the CCp·to load DDT 
and then discover an error so DDTwon't get executed. 
After the error message ("?") is displayed, exit CP/M 
and enter whatever monitor facility is available for 
modifying memory locations. Below we illustrate the 
changes and include addresses for DDT versions 1 .4 
and 2.2. Parenthetical values are included for the 
change to RST 5: 

Address Old Value New Value 
(1.4,2.2) 

OBE7H, 08E7H 38H Byte address of AST vector 
(28H for RST 5) 

08FOH, OBEDH 39H RST Vector address+ 1 
(29H for RST 5) 

OAOSH, OAD5H OFFH Val. of RST Instruction 
(OEFH for RST 5) 

OFE4H, QFEAH OFFH Val. of RST Instruction 
lQEEH. 10F4H OFFH Val. of RST Instruction 

With these changes, DDT should work on any CP/M 
system with at least one free RST vector other than 
RST O. 

The Z800 and CP/M Systems 
A new user community is growing around the 8086 

family of microprocessors and the CP/M-86 operating 
system. Because of programs like Digital Research's 
XL T86 which translate 8080 assembler code into 
8086 code, the transition from the 8-bit world may be 
less painful than one could otherwise imagine. How­ 
ever, it seems that users currently switching from the 
8080 or Z80 to the 8086/8 could more easily switch to 
a better Z80 and hence retain most if not all of their 
software investments (including programs which don't 
come with source code). Zilog will eventually release 
the Z800 which will be a considerably improved Z80. 
Such a microprocessor would have a tremendous 
software base immediately available and could even­ 
tually replace 8080/Z80 processors on most S-100 
systems. This means that CP/M-80 programs and 
software will be directly useful for many years to come 
(with enhanced performance). I think that 8080/Z80 
users should look forward to seeing the release of the 
Z800 or a similar device. • 
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CUSTOM 
PRODUCTS 
DESIGN • LAYOUT 
MANUFACTURING 

ECT-100-F 
RAGKMOUNT CARD CAGES 

8080 CPU 
CENTRAL PROCESSING UNITS 

CCMB-10-F MIN I 
6,10 OR 20 SLOT CARD CAGES 

R 21/0 
ROM/RAM & I/O 

BUILDING BLOCKS 
FOR 

MICROCOMPUTER SYSTEMS, 
DEDICATED CONTROLLERS 

AND TEST EQUIPMENT 
CARD CAGES, POWER SUPPLIES 
MAINFRAMES, CPU'S, MEMORY 

I/O, OEM VARIATIONS 

\\ \ 
• I 

RM-10 
CARD CAGE & POWER SUPPLY 

16K RAM 
FULLY STATIC MEMORY 

TT-10 
TABLE TOP MAINFRAMES 

ELECTRONIC CONTROL TECHNOLOGY, INC. 
763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 

SPECIALIZING IN 
- QUALITY 

MICRO COMPUTER 
HARDWARE PS-30A 

POWER SUPPLIES 
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Software Review 

D80 by DG Software 
by Fred L. Gohlke 

An 8080/8085/Z80 machine code disassembler. 

Disassemblers are tools. The size and shape tool you 
want depends on the job you want to do. Most CP/M 
users have used DDT for their small jobs, but DDT has 
its shortcomings. 

DG Software has provided a new tool-D80-which 
has considerable power for large disassembly jobs. It is 
quick and, within limits, does an excellent job. 

Probably the biggest problem in disassembling 
machine code is divining the logic of the programmer 
who wrote the original code. That's a task I dislike, even 
when I have the source code available, and is one I'll 
avoid like the plague except in a dire emergency. 
Close behind deciphering the logic, in terms of big 

disassembly problems, is the difficulty of separating 
actual machine instructions from tables and storage 
areas. I know of no machine with the ability to handle 
either of these problems without human intervention. 
The point of 080 is to make the solution of these 

problems as painless as possible (something like a 
dentist who says it won't hurt). 
To use 080, give it the name of the .COM file you want 

to disassemble. On command, it dumps a small portion 
of the code to your monitor. By examining this code you 
decide whether it represents instructions or data. If it 
looks like instructions, you tell 080 to disassemble it. 
Like the obedient servant it is, 080 disassembles the 

code beginning with the start of the segment you just 
examined, and continues until it reaches either an illegal 
instruction, an unconditional jump, an unconditional 
return, or a jump to the contents of the HL register pair. 
When it reaches one of these conditions, 080 stops, 
leaving the most recently disassembled statements on 
your monitor, and dumps the code which follows to your 
screen. You again decide whether or not the succeeding 
bytes are machine instructions and, if so, continue as 
above. 

If the succeeding bytes don't look like instructions, 
you tell 080 whether you think they represent tables or 
storage, and continue. While this is going on, 080 is 
building a system map showing the beginning and ending 
addresses of each segment of machine code; of each 
table area; and of each storage area; and is building a 
symbol table containing all addresses referenced or 
jumped to by the disassembled machine code. 
The system map and a list of all values which 080 
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hasn't been able to resolve is immediately available to 
the user, on command. By referring to this map fre­ 
quently, it is possible to eliminate unresolved addresses 
within the program (but not external references, obvi­ 
ously). However, since addresses can be computed at 
run time and absolute values can be computed at 
assembly time and loaded into registers, the chances 
that the INITIAL disassembly of a complex program will 
re-assemble and run properly are slim. 
The entire process just described takes place on the 

first pass through the code to be disassembled. The first 
pass is highly interactive. D80 displays the code, and 
the user interprets its meaning. Meanwhile 080 reads 
the .COM file, disassembles, builds the symbol table, 
and writes the source code file as appropriate. 
The second pass is all 080. When the user has elimi­ 

nated the unresolved entries in the symbol table to his 
own satisfaction, and tells 080 to start the second pass, 
it does. Quicker than a wink, 080 writes a disk file with 
the full system map, the full symbol table, and the disas­ 
sembled source code. 

But it isn't al/ peecnes and cream. Disassembly of 
unknown code, even with the help of 080, is hard work. 
Fairly trivial programs can require a great deal of 
effort-complex ones are a formidable task. I found the 
best approach was to go through a program and mark 
only the obvious table and storage locations, let 080 do 
the second pass on this partially disassembled code, 
and then list the disassernblv. After careful study of this 
partial disassembly, it's usually possible to get a general 
idea of what the code (at least part of it) is doing. Then 
by making notes on this preliminary listing, start 080 
from scratch again and do a more thorough job. 

The User's Manual 
I find it difficult to rate the 080 User's Manual. The 

problem centers around who you are rating it for-the 
novice or the professional. For the novice, it is probably 
a complete disaster. But, on the other hand, disassembly 
of complex code hardly rates as a novice task. Personal­ 
ly, I'd suggest the novice stay with DDT. 

For the professional, the manual is adequate. In all 
probability it was written by the author of 080, since it 
tends to present the features of 080 in a subjective 
manner. All of the features and commands are explained 
in detail, but usually by reference to other 080 features 
or commands. Thus, you must be familiar with the system 
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to understand the manual, and you must understand the 
manual to become familiar with the system. 
There are a couple of nit-picking errors in the manual 

which English language purists will find annoying. But 
then, it wasn't written for English language purists. This 
is a work document, produced by a worker, to work with. 
The first time through (the time you'd like to digest the 
whole system so you can get on with your work) you will 
find fault with the manual. Later on, though, when you 
become more familiar with the system, it's not really too 
bad. 
While this type of manual is, as I said, adequate, it's a 

shame that many of the neat features of 080 are hidden 
from the user the first time through. !, for one, tend to 
read a user's manual once and thereafter refer to it only 
for an explanation of specific commands I'm using. With 
the 080 User's Manual, it pays to read it a number of 
times after you've started using the system, to get the 
full flavor of 080. . . 

Some D80 Features 
Speed: 080 is fast. After a little practice I was able to 

do an INITIAL disassembly of a 4K program which 
produced 1500+ lines of source code and a 22K source 
file in 35 minutes. That seems good, but it's not a fraction 
of the whole story, because when the INITIAL disassern­ 
bly is finished the real work starts. (Just incidentally, 
INITIAL disassembly is my term, not 080's. What I'm 
trying to tell you is that you'll disassemble the same 
program a number of times before you get a complete 
disassembly.) 
Analyzing and understanding those 1500 lines of code 

is no trivial matter. 080 has done its job quickly and well. 
Your job may be something else again. 

The System: 080 is designed to run under CP/M or 
MP/M, but is not limited to those systems. The technical 
information for using 080 in a non-CP/M environment is 
included in the manual. It will run in systems as small as 
24K (it overwrites the CCP in a 24K system) .. 

080 is a disk disassembler. It reads the .COM file from 
disk and writes the source code to disk as you go along. 
It maintains the symbol table and system map in memory. 
This means you can disassemble almost any size pro­ 
gram as long as you have enough memory to handle the 
table and map. 
You can save the system map to disk at any time, 

which means you can disassemble part of the code, 
save the map, stop, and pick up later where you left off. 

080 will disassemble code for the 8080, 8085, and the 
Z80 processors. Intel disassemblies are placed in .ASM 
files, 'and Zilog disassemblies are placed in .MAC files. 
The system comes up in the Z80 mode, and the other 
options are simply entered as commands if desired. The 
default mode can be easily changed if the user wants 
the system to come up on one of the other two modes, 
but it isn't worth the bother unless you have an unusually 
heavy workload. 
The sytem contains readily accessible "HELP" com­ 

mands which are always a nice feature. 

Evaluation 
In general, I have the impression that 080 is well 

written. I found no systemic errors. If one did have 
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problems, though, it would take some time to correct 
them since the author (distributor?) doesn't provide a 
phone number. All requests for support must be sub­ 
mitted by mail. I have no idea whether such requests 
would be honored. 

Within the constraints mentioned in the text of this 
report, I would rate 080: 

Functionality 5 
Ease of Use 4 
Speed 5 
Manual 3 

(Scale 1 to 5 where 1 is poor and 5 is excellent) 
080 costs $85.00 and may be ordered from OG 

Software, P. O. Box 1035, Iowa City, IA 52244. • 
CIRCLE 104 pN READEI'! SeRVICE CARD 

D80 Help Commands ~~~!!!!!'!'!~~~~~~~ 

HLP 1 
FIRST PASS DISASSEMBLY COMMANDS: 

ADD SEGMENT TO MAP DELETE 
DI SPL.H NO 'DISPLA'{ GLOBAL SEGMENT TYPE 
******* ********'** ****** ***t*** **** 
DAS DMC GMC XMC CODE 
TAB DMT GMT XMT TAELE 
STG DMS GMS XMS STORAGE 

FINAL DISASSEMBLY COMMANDS: 

FAS DISPLAY 
FMD -- NO DISPLAY 

HLP L 
MAP AND SYMBOL TABLE COMMANDS; 
******~********************** 
NEW CLEAR ALL 
MAP DISPLAY MAP LISTS 
SYM DISPLAY ENTIRt SYMBOL TABLE 
REF REFORM SYMBOL TABLE 
SVM SAVE MAP ONTO DISK FILE 
LDM LOAD MAP FROM DISK FILE 

HLP 3 
FILE DEFINITION COMMANDS: 
************************* 
DSK DEFINE DISK SOURCE FILE 
OUT OUTPUT DRIVE SPECIFICATION 
EXC FILE EXECUTION ADDRESS 
LOC ACTUAL FILE LOCATION 
ADR DISPLAY INPUT FILE ADDRESSES 

HLP 4 
FORMAT COMMANDS; 
**************** 
D80 SELECT 8080 CODES 
D8S SELECT 8085 CODES 
Z80 SEL~CT Z80 CODES 
LIN CONSOLE CHARACTERS PER LINE IN HEX 
DEL CdNSOLE INFUT DELETE CHARACTER IN HEX 
BSC CONSOLE OUTPUT BACKSPACE CHARACTER IN HEX 

HLP 5 
SPECIAL FUNCTION COMMANDS: 
*****~*******************4 
HLP -- COMMAND SUMMARY 
END -- RETURN TO CP/M 
CONTROL-C -- RETURN TO CP'M 
SAV -- SAVE ALL THAT FOLLOWS TOICRI 
CONTROL-R -- RESTORE "SAVED" LINE 
CONTROL-S -- STOP LISTING, START WITH ANY I:EY 
CONTRQL-X -- TERMINATE/CLEAR LINE 
(ESCAPE) -- PERFORM "DAS" COMMAND 
DUM -- DUMP FILE DATA 
(CRI -- EUMP POINTER AND DO "DUM" COMMAND 
CONTROL-P -- TOGGLE LIST DEVICE 
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DIGITAL RESEARCH COMPUTERS 
. (214) 271-3538 

32K 5-100 EPROM CARD 
NEW! 

1$7~;951 
64K 5100 STATIC RAM' 

$39900KIT 

NEW! 
LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH DuCUMENTATION 

$55 

~ w :J o 
W 
II: 
Z o 
u.i 
W 
II: 
L"­ 
W ...• 
ID 
~ 
C 
~ 
!2 
>­ ~ 
Z 
cr: 
II: 
II: 

~ 
1/1 
i: ~ 
L"­ o 
~ o o 
cr: 
> ~ 
Z -e 
II: 
II: -e :r: 
c w ~ 
:IE ::i 
>­ 
cr: c 
5: 
II: 
;:) o 
L"­ o 
1/1 
:IE 
II: 
W ~ 
U.I At last, an $-100 Board that unleashes the full power of two i!: unbelievable GenerallnstrumentsAY3-8910 NMOS computer 

~ ~~~~:~~;~yt~~~~~:~~~~::~~:i~~~;72g~~~d~f!~~~~:~~ u ASSEMBLY LANGUAGE. etc. 
W KIT FEATURES: 

a; : ;;G'nG~A~~~~~L~~M;~;~~~~SBOARD II BLANK PC iil • USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W IDATA 
w : ~~L BS~CRK~;~opTA~;~~~g ~:~~WARE ARE INCLUDED. $31 
C • PC BOARD IS SOLDER MASKED. SILK SCREENED. WITH GOLD CONTACTS. 
~ • EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS . 

• USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 
~ Both Basic and Assembly Language Programming examples are included. 
cr: SOFTWARE: 
<n SCL'" is now available! Our Sound Command Language makes writing Sound Effects programs 

~ :n~N~:~_~e~oa~.o ~~c~~~~sa~~~'~~:; ~~r ~~~~!e:~~;;:i~':-~i~~~r.~~~~?~~-';;~~i~eD~~~;:~·_ CRT CONTROLLER CHIP 
1/1 $24.95 2708 - $19.95 2716 - $29.95. Diskelle includes the source. EPROM'S are ORG at SMC #CRT 5037. PROGRAMMABI.E FOR 80 X 24, ETC. VERY RARE 
~ •• __ EO_O_O_H_.~(D_I_sk_e_tt_e_is __ 8_tn_c_h_s_0_,,_s_e_c_to~r_ed~)~~ __ ~ ~~S~U~R~P~L~U~S~FI7N~D~.~W~IT~H~P~1~N~O~U=T~.~$~1~2=.9~5~E~A~C~H~.~~~~~=- ~ 
cr: 4K STATIC RAM NEW! G.I. COMPUTER SOUND CHIP 

National Semi. MM5257. Arranged 4K x 1. +5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 FOR $16 32 FOR $59.95 

USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD S30 SUPPORT ICs + CAPS 

$17.50 

FULL SOCKET SET 
$14.50 

F.ULLY SUPPORTS THE 
NEW IEEE 696 S100 

STANDARD 
(AS PROPOSED) 

FOR 56K KIT $349 

ASSEMBLED AND 
TESTED ADD $40 

FEATURES: * Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. * Fully supports IEEE 696 24 BIT Extended 
Addressing . * 64K draws only approximately 500 MA. 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) * SUPPORTS PHANTOM (BOTH LOWER 32~ 
AND ENTIRE BOARD). 

• 2716 EPROMs may be inslalled in any oflop 48K. * Any of the top 8K (EOOO H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

• Perfecf for small systems since BOTH RAM and 
EPROM may co-exist on the same board. * BOARD may be partially populated as 56K. 

SPECIAL: 2716 EPROM's (450 NS) Are $9.95 Ea. Wilh Above KIt. 

KIT FEATURES: 7. Any or all EPROM locations can be 
1 Uses +5V only 2716 (2Kx8) EPROM·s. disabled 
2 Allows up to 32K of software on line! 8. Double sided PC board. solder-masked. 
3 IEEE S-100 Compatible. silk-screened 
4. Addressable as two independent 16K 9. Gold plated contact fingers 

blocks. 10 Unselected EPROM's automatically 
5. Cromemco extended or Northstar bank powered down for low power. 

select. 11. Fully buffered and bypassed. 
6. On board wait state circuitry if needed. 12. Easy and quick to assemble. 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

64K 55-SO STATIC RAM 

$299 ~PK KIT) 

NEW! 
LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH 

DOCUMENTATION 
$52 

SUPPORT ICs + CAPS 
$18.00 

FULL SOCKET SET 
$15.00 

56K Kit $349 

64K KIT $395 

ASSEMBLED AND 
TESTED ADD $40 

FEATURES: 
• Uses new 2K •• (TMiI'I 2016 or HM 6116) RAMs. 
* Fully supports Extended Addressing. 
• 64K draws only approximately 500 MA. 
• 200 NS RAMs are standard. (TOSHIBA makes 

TMM 2016s as fasl as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

• Board Is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility. 

• 2716 EPROMs may be installed anywhere on 
Board. 

* Top 16K may be disabled in 2K blocks to avoid 
any I/O conflicts. 

• One Board supports both RAM and EPROM. 
• RAM supports 2MHZ operation at no extra 

charge! * Board may be partially populated In 16K 
increments. 

KIT FEATURES: 
1. Addressable as four separate 4K Blocks. 
2. ON BOARD BANK SELECT circuitry. tc.o­ 
memco Standard'). Allows up to S12K on line' BLANK PC BOARD W/DATA-$33 

~ ~~e~~I~~64~~~~~~~~~~Ii~:~;~TATES LOW PROFILE SOCKET SET-S12 

~ilkDs~~~~~:~fa~~~'1":,~;,~:~hds;~~~~~~i~~:~~ SUPPORT IC'S & CAPS-$19.95 
6. All address and data lines fully buffered ASSEMBLED & TESTED-ADD S35 
7. Kit includes ALL parts and sockets 
8. PHANTOM is [umpered to PIN 67. 
9. LOWPOWERunderl.SampsTYPICALlrom OUR #1 SELLING 
the +8 Volt Buss 

10. Blank PC Board can RAM BOARD! 
multiple of 4K. ----------~~~~~~---------------r------------------------------------------41 

"'~IIV 
5-100 SOUND COMPUTER BOARD! SPECIAL PURCHASE! 

UART SALE! 
TR1602B - lSAllllE AS TMS6011, 
AY5-1 013, ETC. 40 PIN DIP 

$295 EACH 
I TR'1602Bj 

4 For $1000 

AY3-B910. As featured in July, 1979 BYTE' A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2-8 
Bit Parallel 1/0. 3 0 to A Converters. plus much more! All in one 40 Pin DIP. Super easy 
interface to the 5-100 or other busses. $11.95 PRICE CUT! 
SPECIAL OFFER: s-M:95 each Add $3 for 60 page Data Manual. 

COMPLETE KIT! 

$8495 

TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75¢ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add S% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85¢ for insurance. 

(WITH DATA MANUAL) 

Digital Res~~~~~ Computers 
P.o. BOX 401565 • GARLAND, TEXAS 75040 • 271-3538 

·TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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NEW PRICES EFFECTIVE ON THE 1ST DAY OF THE .COVER MONTH OF THIS MAGAZINE 

"THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

INGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 

THE BIG BOARD PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineeri.ng! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M'. Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board. add a couple of 8 inch disc drives. power supply. an enclosure. C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

SIZE: 8111 X 133/4 IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: '5V @ 3 AMPS 
•. 12V @ .5 AMPS. 

64K RAM 

FEATURES: (Remember, all this on one board!) 
24 x 80 CHARACTER VIDEO 

FULLY SOCKETED! 

Uses Industry standard 4116 RAM·S. AII64K Is available to the user. our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 

Z-80 CPU 
Running at 2.5 MHZ. Handles all 4116 RAM relresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 

SERIAL I/O (OPTIONAL) 
Full 2 channels using Ihe Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 21nl. 
Price for all parts and connectors: $49 

BASIC I/O 
Consists of a separate parallel port (Z80 PIO) lor use with an ASCII encoded 
keyboard lor input. Output would be on Ihe 80 x 24 Video Display. 

(64K KIT 
BASIC 1/0) 

With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and lull cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 * 7 Matrix· Upper & lower Case 

FLOPPY DISC CONTROLLER 
Uses WD177l controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up 10 four 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the SABOO or SABOl. Drives can 
be configured lor remote AC off-on. Runs CP/M- 2.2. 

TWO PORT PARALLEL I/O (OPTIONAL) I 
Uses Z-80 PID. Full 16 bits, lully buttered. bi-dlrectional. User selectable hand 
shake polarity. Sel of all parts and connectors lor parallel 1/0: $19.95 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: 59 .. 95 

CP/M· 2.2 FOR BIG BOARD 
BLANK PC BOARD - $149 I 

The blank Big Board PC Board comes complete with full documentation I 
(including schematics). the character ROM, the PFM 3.3 MONITdR ROM, 
and a diskette with the source of ourBIOS. BOOT, and PFM 3.3MONITOR. 

The popular CP/M' 0.0.5. to run on Big Board is 
available lor $159.00. 

PRICE CUT! 
PFM 3.3 2K SYSTEM MONITOR 

The real power ollhe Big Board lies In ils PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M', Copy, Examine, Fill Memory. Test Memory, GoTo, 
Read and Write 1/0 Ports, Disc Read (Drive, Track, Sector). and Search. PFM occupies one 01 the lour 2716 EPROM locations provided. 
Z-80 is a Trademark of Zilog. 

Digital Research Computers 
. (OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040. (214) 271-3538 

TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA. MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00shipping. 

USA AND CANADA ONLY 

'TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DtGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
"1 TO 4 PIECE DOMESTIC USA PRICE. 
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Software Review 

RAID: An 8080 Interactive Emulator' 
by Andrew L. Bender 

Debugging and program tracing facilities are per­ 
haps the most difficult to evaluate objectively. First, a 
debugging program is invoked when there is an error 
or improper functioning of the program under test. 
This leads to a certain, usually negative, psychological 
condition when the debugger is invoked. Second, 
some of the most frustrating time in programming is 
spent in using debugging aids to find mistakes in 
programs and these aids are often inadequate in one 
or more ways, compounding the problem. Finally, 
once a particular debugger has been learned by the 
programmer, there is resistance to change - a sort of 
worn pair of shoes or familiar sweater effect. This 
resistance is greatly increased with time and be­ 
comes a function of how familiar you are with the 
commands and the effects of each command on the 
debugging process. Naturally, the more you use a 
debugging tool, like any tool, the less you think about 
it as a tool and the more you unconsciously incorporate 
it into your thought process. 

I start the subject of this product review with this 
introduction because I feel that the review of an 
unfamiliar debugger is subject to a great degree of 
personal bias. I will try to keep my bias to a minimum to 
give as accurate and objective a review as possible. 
RAID is a debugging aid which incorporates many 

desirable features. The acronym RAID stands for 
"Real-Time Assembler Interactive Debugger." It can 
emulate the 8080 by simulating the action, in software, 
of each 8080 instruction. It can selectively trace 
certain selected segments of the program under test, 
using a variety of conditions to discontinue the trace 
or to initiate other debugging actions. Most impor­ 
tantly, it can be used in a real-time environment to 
allow debugging of programs operating under time 
constraints or with interrupt hardware. The manual 
starts out with the sentence: "The many unique and 
sophisticated features embodied in RAiD make it the 
most powerful assembly language debugging system 
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ever devised for a micro-computer."This is immedi­ 
ately followed by the statement that RAID was designed 
to be easy to use and very forgiving to the inex­ 
pe r ience d user. I do not always agree with this 
statement. 
Documentation 
The manual is a printed, 4t;-page loose leaf book. It 

is poorly written - despite the admonition to the user 
"only with a fluent understanding of the character­ 
istics and features of I=lAID can its full potential be 
utilized." The manual is organized by the type of 
command, with a description of each one. The des­ 
criptions seem quite terse although examples for 
each command are given. The commands are a 
confusing collection of single- and double-letter 
codes which, I agree, need to be fully mastered before 
you can use RAID in an intelligent fashion. None the­ 
less, the notion of presenting a subset of all of the 
commands as a nucleus on which you can logically 
learn the other commands seems to have escaped the 
designer. This psychological impediment was the 
biggest problem I had with F~AID. I just couldn't learn 
all of those. jumbled letters in the order in which they 
were presented. After a few days I began to perceive 
the manual as a sort of alphabet soup which I was 
going to sit down to eat. As I blew on the hot soup the 
alphabet noodles swirled around in random fashion in 
an incomprehensive set of unpronounceables, a freshly 
opened box of anagrams. It was difficult to get going 
with the manual. I like to learn new things and know 
that it does require some effort, but the stiff, formal 
style of presentation made the material hard to learn. 
After an introduction to RAID by means of the 

manual, I found that the program itself is supplied in 
different sizes. I have a 60K system, but the nearest 
size RAID on the disk was 56K. I wasted 4K. Installing 
RAiD was simple - just copy it onto the disk where it 
resides like any other program. Wait, what was this ... 
another program 5MBMAK? What does that do? Well, 
it seems RAID is written for ISIS and uses the symbol 
table generated by the ISIS assemblers. Since you 
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RAID Review, continued ... 
and I are probably not using ISIS, we need 5MBMAK to 
make an ISIS appearing symbol table from Digital 
Research's MAC or ASM assemblers. This is done by 
letting 5MBMAK run through the print file of the MAC 
or ASM program. This creates problems if you used 
another assembler like MACRO-80 or COL's MACR02. 
5MBMAK might not like the file format of these 
assemblers. RAID will use the symbol table so that you 
can be at home with your debugging task. You can use 
the labels in RAID commands that you used in the 
assembly language program. You can use them the 
same way too! For example, if you equate NEXT to 
START + 7 in your assembly language program then' 
using NEXT as an address in a RAID command will be 
the same as using START+7. If you desire, RAID 
contains powerful features for defining and redefining 
symbols so that symbols can be defined during 
debugging as required and with the assembly language 
feature, actual assembly language code can be in­ 
serted into a program with RAID. It is then only 

RAID is an expensive but useful 
tool which finds its major 

application in the debugging of 
non-trivial assembly language 
8080 programs. Its symbolic 

features are geared to an earlier 
generation of assemblers and its 
manual needs some serious, well 

thought -out ps ychologi cal . . 
engmeertng. 

necessary to enter these changes in your original 
assembly language program. This is a very useful 
feature which is well integrated into the structure of 
RAID. 
Because RAID is designed to debug programs 

assembled with absolute assemblers (an absolute 
assembler is an assembler which generates non­ 
relocatable instructions at fixed memory addresses), 
its use with modular relocatable programs with the 
assembly language/symbol table feature is question­ 
able. First, there is no means for specifying relocation 
bases for symbol tables. Also, in a more complex 
situation where several relocatable programs are 
being tested there is no method for specifying which 
modules contain not only which addresses but the 
more difficult task of which duplicated symbols 
belong to which modules, and which of those modules 
the debugging patch is being assembled for. This 
deficiency makes these RAID features, which the 
RAID designers seem most proud of, almost unuseable 
in certain situations. While many programmers are 
still using absolute assemblers, the overwhelming 
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number of serious assembly language programmers 
would not use such an assembler unless dictated by 
the situation. These situations are few - to wit, 
assembling CP/M's BOOT or CBIOS. Even the new 
MP/M uses a relocatable assembler. 

I found the symbol table feature relatively worthless 
because of the use of relocatable assemblers in most 
of my work. However, there might be ways to update 
the feature to a useful adjunct. When debugging 
relocated programs one always has to add the reloca­ 
tion base of a module to the addresses in that module. 
The relocation base is the address in memory where 
that module is loaded. This problem is then, com­ 
pounded because programs can be assembled relative 
to more than one relocation base. As an example, a 
program can have its instructions located in a CSEG 
(control segment), its "local data" located in a DSEG 
(data segment) and its global data located in COMMON. 
There may be more than one common storage area so 
that certain coroutines share certain areas of memory. 
In these cases there is a different relocation base for 
each common area as well as for the DSEG and CSEG 
areas. Each of these area addresses needs to be 
added to the operand address or to the instruction 
address, resulting in the programmer doing a con­ 
siderable amount of arithmetic in hex or octal. This 
was probably the force behind the introduction of the 
TI-59 Programmer calculator. I use mine quite heavily 
during debugging. RAID does not address itself to this 
problem. 
The debugging commands in RAID are fairly standard. 

For example, the B command sets a breakpoint, while 
R removes a breakpoint. After this there are many 
variations possible. You can loop past a breakpoint 
address a specified number of times and then stop or 
you can set up a series of conditions which will 
interrupt execution and return control to you. If certain 
limits are exceeded or if an address limit is reached, 
you can obtain control. In this mode, RAID simulates 
the 8080 instructions at about 800 instructions per 
second. During this simulation, RAID is always moni­ 
toring the contents of the simulated registers, the 
instruction counter and the operand address register. 
Whenever almost any condition you can th ink of exists 
RAID can be made to stop simulation and return 
control to the console. It is this area of RAID which is 
so powerful yet so difficult to commit to memory. 
Because of its great flexibility, there are a confusing 
array of flags and indicators which must be manipulated 
to set up the set of conditions on which execution is to 
be interrupted. 
For those situations in which timing is critical, the 

ability to execute a subroutine or group of subroutines 
in real time is present. This means that simulation is 
turned off and that the program executes the instruc­ 
tions in real time. The user is cautioned that these 
areas of the program must be thoroughly checked 
first. This is very useful in resolving areas in which a 
program has or seems to have timing problems. 
Certain programs seem to misbehave because of 
what is incorrectly diagnosed as a timing error. 
Investigation of these errors with RAID sometimes 
disclose that the error is elsewhere in the program and 
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has nothing to do with timing. Because this type of 
error is expensive to trace, RAID can literally pay for 
itself with the diagnosis of. a single timing bug. 
There are other areas of less glamour where tracing 

down bugs is a simply boring, clerical task. One such 
error is in programs which have large numbers of 
stack operations. Any experienced programmer can 
tell you that sooner or later you will push too much or 
pop too much. RAID diagnoses this error and saves 
hours of looking at memory dumps of stack areas. If 
you have done this, you know what this means - 
shuffling the address bytes to get the location of 
which subroutines are stacked where, and where the 
registers are saved. RAID even tells you about these 
stack problems without being asked. Similarly, I am 
sure that at least once in your life you stored an item in 
an area you didn't want to store it in. RAID detects this 
if you set protect mode and reports back that you have 
ju mped to a bad address or written to a protected zone 
of memory. 
Now, these features are all nice features and without 

the symbol table/assembly mode features they are 
certainly worth having, but how big is RAID? It is really 
quite small. It only needs 13K, but remember what it 
does. It resides in upper memory, overlaying the CCP 
and the upper portion of the TPA. And, if all of the 
features which RAID seems to have are not quite 
enough, RAID allows you to define memory structures 
in the form of linked lists. This is explained rather 
poorly in the manual under the operations which deal 
with this feature. Since many programs which are non­ 
trivial use linked storage lists, this is a very important 
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feature. It should be explained more clearly in the 
manual. 

Conclusion 
In summary, RAID is an expensive but useful tool 

which finds its major application in the debugging of 
non-trivial assembly language 8080 programs. Its 
symbolic features are geared to an earlier generation 
of assemblers and its manual needs some serious, 
well thought-out psychological engineering. Despite 
these drawbacks, if you need such a program it's 
really a powerful addition to your library. You will need 
time to read the manual, to unlearn your present 
debugger and to wear-in the shoes and sweater of 
RAID. After a few weeks you will be quite adept at 
using it. I suggest that the RAID vendor, Southern 
Systems of Birmingham, make three minor changes. 
First, add Z-80 capabilities to RAID. Second, hire a 
psychological consulting firm which specializes in 
computer manual preparation to throughly rewrite the 
manual. Finally, add capabilities to directly read the 
symbol table of RMAC, MAC and MACRO 80 to allow 
for relocation of at least one symbol table. This will 
allow one program to be debugged in a complex 
without unduly increasing the size of the resident 
debugger. RAID is a technically well thought-out 
product but the lack of relocation abilities and Z-80 
operations limit it. 
RAID is available from: Southern Computer Systems, 

PO Box 3373A, Birmingham, AL 35255. The cost is 
$250. • 
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DEBUG 
with 

RAID 
• real-time or emulation modes for 8080 
• runs under CP/M © or ISIS 
• true memory protection without special hard­ 
ware 

• fully symbolic input & display including labels & 
operands when dis-assembling or assembling 

• works fully symbolically with standard ASM 
assembler as well as MAC, M80, etc. 

• direct access to disk by track & sector 
• comparable to hardware "ICE" systems 
• direct access to I/O ports 
• up to 7 simultaneous breakpoints 
• break on register content or change 
• tracing by prime path, subroutine nesting and 
single instruction 

• load/save files, memory images, etc. 
• memory search by byte, word or string 
• 8 dislplay modes, user programmable dumps 
• crash proof environment in emulation mode 

Send for free four page RAID brochure 

~ 

Southern Computer Systems, Inc. 
2304 12th Avenue North 

Birmingham, Alabama 35234 
(205) 933-1659 

CP/M © is a registered trace mark of Digital Research 
ISIS is a trade name of Intel Corporation 
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Software Review 

Three Macro Assemblers Compared 
by Andrew L. Bender 

A comparison of COL's Macro-2, Digital Reseercn's. MAC and Microsoft's 
Macro 80. All three are high-powered assemblers designed for 

serious program development. 

Reviewing software is a far more tedious job than I 
had expected. I have tried to bring together the 
features of the software in a comparative manner, but 
readers should keep in mind that this isn't a tutorial on 
Assemblers and linking loaders. 
The three Assemblers are: MACRO-2, written by 

Computer Design Labs (COL); MACRO-80 (Version 
3.31), written by Microsoft and MAC (Version 2.0), 
written by Digital Research. All of these Assemblers 
were tested by assembling real programs (programs 
written to do other tasks than testing Assemblers) 
from the CPMUG library and from my system. Test 
'conditions were provided by an Ithaca Intersystems 
2MHz Z-80 CPU, 60K of Memory (TDLZ-16), Microma­ 
tion doubler/Megabox disk system and MITS 2S10/2 
serial I/O board. This hardware was contained in an 
IMSAI-8080 mainframe. All disk operations were in 
double density. Speed tests, without an accurate way 
of measuring time (a real-time clock on a computer 
system that locks out interrupts isn't accurate), are of 
little value. Later, I will show that "speed of assembly" 
is not what you are really interested in. 
Prices ranged from $85 to $175. However, it should 

be noted that MACRO-80 includes a linking loader, 
library manager and cross reference symbol table 
generator. MACRO-2 did not include any other com­ 
panion programs. MAC does not generate relocatable 
code so that no linking loader is necessary. 

Documentation 
The Microsoft MACRO-BO Assembler came with a 

poorly documented 30 page manual. In all fairness to 
Microsoft, they do make clear that the manual " ... is 
designed to serve as a reference guide to the 
Andrew Bender, Neurological Services, Inc., 336 Center Ave., 
Westwood, NJ 07675. 
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MACRO-BO package." They do not say it is a learning 
guide. However, later in the same paragraph they have 
the audacity to state that if you know Assembly 
language programming you will know enough to 
program using the manual, your ideas and MACRO­ 
BO. Despite the terse, specification style language 
there are annoying ambiguities in the manual. For 
example, there is confusion between the terms 
"label," "symbol" and "name." Looking atthe general 
specification for a statement, one could code every 
EQU, SET and MACRO instruction incorrectly based 
on this ambiguity. 
There are other annoying problems with the docu­ 

mentation. Items which should have been logically 
grouped together were scattered allover the manual. 
The quality of reproduction of the manual is poor; it 
appeared to have been produced by xerographic 
printing. The manual is often in disagreement with the 
program it documents-perhaps these are program 
bugs. Definitions made by the manual are not used 
later in defining how items are to be coded, and there 
are no coding examples. Since I have been using 
Assemblers for more than twenty years, I felt that with 
very little additional information, I should be able to 
write a MACRO-BO program. I was wrong. Perhaps I 
need more time and experience, or perhaps the 
manual needs more depth. 
The COL MACRO-2 manual, on the other hand, is 

somewhat better written. The manual is 74 pages 
long, and gives a good introduction to the Assembler 
facilities. However, it is not a tutorial and there are 
only a few examples given. Had the writers spent more 
time on the manual no one would be using any other Z- 
80 Assembler. Unfortunately, most of the features of 
this superb product are "sleepers"; they are undocu­ 
mented or poorly documented in the manual and are 
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Macro Assemblers, continued ... 
waiting for the user to discover them either by 
accident or by experimentation. Also, there is no 
guidance on how to use these features to their best 
advantage. I experimented with this Assembler for 
some 17 days and was surprised what could be done 
with it. If you think that the tricks were not designed 
into the Assembler you are very wrong. It is obvious 
that the designers spent a great deal of time putting all 
of these extras in. Too bad they did not document 
them better: 
Many of the concepts introduced in the COL MACRO-2 

manual could use an example to illustrate them. This is 
especially true of certain specialized operators which 
are not commonly used in today's assemblers. The 
shorthand style of the language adds to the confusion 

The Digital Research MAC worked 
perfectly. It is reliable, fast 

and a bargain if you only want a 
macro assembler for 

8080 code; 

rather than aiding understanding. Some of the pseudo 
operations were well documented but the language 
tended to besomewhat terse and explanations were 
fuzzy in spots. The use of some pseudo-cps were 
unclear at best. The manual's reproduction was on a 
par with Microsoft's MACRO-80's, namely xerographic 
printing-ugh! 
The Digital Research MAC manual was by far the 

best. Each reading seemed to add more to my 
understanding of the facilities of the Assembler. 
There are multiple examples of the use of MAC 
facilities including several systems designs with MAC. If 
you decide on the Microsoft MACRO-80 Assembler, I 
strongly recommend you buy the Digital Research 
MAC manual. More about this later. 

Using The Assemblers 
Using the documentation to MACRO-80 as a guide, I 

tried to assemble a few old MITS DOS Assembler 
programs (a "non-macro" dialect of MACRO-80) and 
found that there were some problems with definitions. 
Aside from these trivial problems, the results were 
perfect. Later, I assembled programs which used the 
macro facility to some degree-and problems occurred. 
The mechanism for inserting presto red macro libraries 
did not work. The SET directive blew up and generated 
one byte of object code each time it was invoked. 
Finally an "X" error occurred in the listing, a great 
surprise because the error code was not documented 
anywhere in the manual. Hoping this was a problem 
with the source code and ever mindful of the fact that it 
can happen with a Macro Assembler, I checked the 
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code by assembling it with another Intel compatible 
Macro Assembler (not reviewed here) and found that 
there were no problems. I know that many, if not all of 
these quirks have been fixed in later versions (Version 
3.4) of Microsoft's MACRO-80. 
The COL MACRO-2 performed well, with no hitches 

in assembling any relocatat>le program. Because the 
manual was unclear, there were problems when I tried 
to make an Intel hex file suitable for loading with DDT 
or LOAD. Evidently, saying .PABS isn't enough. 
Although not explained in the manual you also need 
.PHEX and .XLlNK pseudo ops to produce a hex file 
which contains no linkage information. (.PABS is a 
pseudo op which forces IVIACRO-2 to generate an 
absolute object code file.) I did not like the COL 
mnemonics until I tried to make a Z-80 version of my 
CBIOS. Then Iliked them because it was not necessary 
to change all my op codes to Zilog mnemonics. 
The Digital Research MAC worked perfectly. It is 

reliable, fast and a bargain if you only want a macro 
assembler for 8080 code. There was not one feature 
which offered any unpleasant surprises. Because of 
the superb documentation which contains an excellent 
tutorial on Macro Assemblers, I got used to this 
Assembler and became very fond of the manual. 
Unlike the other manuals it is printed and bound. 
Pages do not stick together, and the printing is sharp. 
If MAC could produce relocatable code it would be up­ 
to-date and very much a competitor for the other 
Assemblers. Digital Research has announced a re­ 
locatable assembler (RMAC) as part of their PL/I-80 
package. I am certain that this will meet the high 
standards we have all come to expect from Digital 
Research. 

COLIs LI NKER, the linkage editor 
for MACRO-2, is by far the most 
flexible linkage editor I have 

come across. 

Operating Speed 
Since Assemblers, like editors and debuggers, are 

program development tools they become an extention 
of the programmer in the programming process and 
figure into the important E:DIT->ASSEMBLE->DEBUG 
cycle. If the Assembler or any other item in the 
process is too slow, it causes mental fatigue and 
decreases the efficiency of the process. MAC, which 
does not generate relocatable code, and therefore 
has none of the overhead associated with this task, 
was faster than MACRO-80. MACRO-2 and MACRO- 
80 were quite different when it came to speed. The 
MACRO-2 Assembler was at least 30% faster than 
MACRO-80. MACRO-80 also always needs to use its 
linkage editor since it, unlike MACRO-2, cannot 
generate Intel Hex format absolute code directly as 
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Table 1. Macro Assembler Comparative Features. 

Digital 
Re.earch CDL Microsoft 

Feature. MAC MACRO·2 MACRO·SO 

Change Radix of evaluation no yes3 yes 
Trace macro expansion yes yes' yes 
Label rules: Op code as a label no yes yes 

Terminating colon no yes yes 
Maximum label size 16 charac. any length any length 
Significant characters 16 6 6 

Direct renaming of pseudo-operations no yes no 
Define symbol value at assembly time no yes no 
Op code used as an operand yes yes yes2 
Inclusion of prestored code yes yes yes 
String length operator no yes no 
Local and global symbols (outside macro) no yes no 
Symbol type operator no no yes 
Temporary variables no yes no 
Host processor sceo/zso zao eoso/zso 
Cross reference listing no no yes4 
Documentation excellent fair poor 
Output object file format Intel hex Intel hex Microsoft 

orCDL relocatable 
relocatable 

Initial mode of assembly- aOaO-abs. zao-reroc. aOaO-reloc. 
Input file format not not not 

scecrar special specials 
Printed and/or saved symbol table yes yes yes 
List Price macro-assembler $120 $99.95 $149 

linking editor not avail. $79.95 included 
with 
assembler 

Footnotes: 

1. MACRO-2 can trace at different levels in a multi-level expansion with selectivity. 
2. soso only. 
3. Both a pseduo-op and operator exist for this purpose. 
4. As a separate program. Refer to article. 
5. Expected initial processor and format of object file. 
6. MAC tolerates a line number, MACRO-aO needs special format line number, 

if present, generated by the EDIT-ao program. 

Comparing Features 
Some of the areas in which all three Assemblers are 

the same are the ability to trace MACRO expansions, 
the inclusion of prestored library code, generation of a 
symbol table display, and th'e ability to handle the 
input text of most editors. 
Areas where the three Assemblers differ are many 

(see Table 1 for comparisons). The COL MACRO-2 
Assembler only runs on a Z-80 system, while the 
others run on both Z80 and 8080 systems. 
LlNK-80, the linkage editor for MACRO-80, is flexi­ 

ble and includes many features. There are a few things 
I would have liked to see, such as an ENTRY command 
allowing the programmer to define the starting address 
of the program at link edit time. 
The commands for the Microsoft LlNK-80 linkage 

editor were such that they could be placed in a 
"SUBMIT" file with only a parameter or two necessary 
in the call to SUBMIT to link a complex of programs 
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an Assembler output in those cases where absolute 
programs are desired. MACRO-2 contains pseudo 
operations to allow this type of output format (see 
above). 
Each time that you make a change in a program with 

MACRO-80 it is necessary to go through the linkage 
editing step to get an absolute module that you can 
test. Now, the EDIT->ASSEMBLE->DEBUG cycle 
becomes EDIT->ASSEMBLE->LlNKEDIT->DEBUG. 
This really slows things down. There is one important 
consideration however, you can debug little functional 
subroutines more efficiently and quickly than a huge 
"blob" program so that you make fewer cycles through 
the development process. Small programs also as­ 
semble faster. Once little functional subroutines are 
developed, they can be easily put into a library so that 
when you need that function it is available to you 
without doing another assembly or, worse, recoding 
the program each time that function is needed. . 
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Macro Assemblers, continued ... 
which might, under ordinary circumstances, require 
typing in many names offiles. Microsoft's LlNK-80 ran 
very quickly and produced a storage map containing 
the actual, relocated memory addresses in a highly 
readable, useful form. I was impressed with the 
valuble information contained in this storage map. 
COL's LINKER, the linkage editor for MACRO-2 is, by 

far, the most flexible linkage editor I have come 
across. It includes many of the features of LlNK-80, 
and much more. The first few pages of LINKER's 
manual contain an overview of link editor operations, 
a description of the terms used in the manual and a 
guide to the operation of LINKER. It is not only able to 
prepare HEX and COM FILES, but can also generate 
relocatable files in which certain of the symbol defini­ 
tions are resolved and others are left unresolved. 
Hence you can not only generate libraries in a single 
relocatable. file (you can also do this with Microsoft's 
LIB library manager) but can also, during testing and 
checkout, generate working modules linked up with 
their external suitably resolved references. Those 
programs which are still on the "test bench" can be 
rapidly linked because most of the symbol resolution 
is done previously with their support modules "pre- 

. linked." LINKER can also put the commands for link 
editing in a file and control the placement of programs. 

I tested LINKER (Version 2.01) on a set of programs 
which were translated to COL MACRO-2 format by a 
general purpose macro generator. There were no 
problems. Unlike the MACRO-2 manual, which I 
mentioned earlier, LINKER's manual is clear and well 
written. The input format of LINKER does not corres­ 
pond to the relocatable format adopted by Microsoft 
and, more recently, Digital Research. This means that 
the relocatable elements producted by MACRO-80 
and RMAC cannot be linked by LINKER, and those 
relocatable elements produced by MACRO-2 cannot 
be linked by LlNK-80. It should be possible to write a 
program to convert the different relocatable formats. 
LINKER reads the relocatable text of each module it 

is linking twice. This results in a slower linkage editing 
step for most very large programs, except in those 
cases where a large group of relocatable elements 
have been collected and prelinked. LINKER compares 
favorably with the UNIVAC 1100 Series "Collector" 
and the IBM 370 Linkage Editor in its scope and 
design. 
A cross reference table was available only on the 

MACRO-80. It was very slow-but not as slow as a 
simjlar task program running under a Basic interpreter. 
MACRO-80 and MACRO-2 are fussy about finding a 
colon at the end of a label. MAC doesn't care. MAC 
won't let you use an op code as a label, but MACRO-80 
and MACRO-2 both will. 
There were some areas where the differences 

seemed to matter more. The fact that MACRO-80 
could be used to assemble either Zilog Z-80 mnemonic 
code or 8080 Intel mnemonic code is important if your 
mainframe CPU card can be swapped to either a Z-80 
or 8080 and you have both kinds of program around. 
MACRO-2 can also assemble both 8080 and Z-80 
programs, but only when the Z-80 programs are in 
COL's unique mnemonic dialect rather than the Zilog 
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mnemonics. COL (previously TDL- Technical Design 
Labs) uses Intel mnemonics for all instructions which 
are common to the 8080/8085 and Z-80. The extended 
Z-80 op code mnemonics are logical extensions of the 
Intel mnemonics. Hence, programs written using COL 
mnemonics cannot be directly assembled with 
MACRO-80 or MAC and programs written with Zilog 
mnemonics cannot be assembled with MACRO-2 or 
MAC. The COL op codes seem to make much more 
sense because the entire program doesn't look like a 
series of "LD" instructions. Intel uses store instruc­ 
tions when data is stored in memory, and move or load 
instructions when data is moved between registers or 
brought to or from memory. If you are brought up on the 
Zilog mnemonics they may make a lot of sense. 
However, when you are converting a program written 
for the 8080 to the Z-80, Zilog mnemonics are 
cumbersome. With COL mnemonics, every line does 
not have to be rewritten. With Zilog mnemonics, 
almost every line must be recoded. 

If you will not be preparing system 
programs or assembly coded 

production/application programs, 
then the ASM Assernbler included 
with CP/M is excellent and will 

meet your needs without spending 
money for one of these high­ 

powered assemblers. 

The COL mnemonics conform closely to the IEEE 
standard on microcomputer Assemblers. Rumor has it 
that the creators of MACF!O-2 are developing an even 
more powerful assembler which allows the use of 
Zilog Z-80 op codes and even greater speed. 
One really strong point for the COL MACRO-2 

Assembler is its ability to request assignment of 
variables at assembly time. This feature is very useful 
in preparing different versions of the same program 
without changing the parameters with a text editor. A 
prime example of this is changing "MSIZE" in your 
CBIOS without having to go back to your editor. 
Another advanced feature which helps in the support 
of good macro generation facilities is the string length 
operator which allows you to determine in a macro, or 
anywhere for that matter, how long a string argument 
is. 
None of these assemblers will directly assemble the 

Intel 8085 RIM and SIM instructions. This is no real 
problem since a simple macro can handle this. 
The macro facility in MAC and MACRO-80 are virtually 

identical. They work well but offer no special virtues. 
The MACRO-2 macro definition differs from the Intel 
definitions but is much more "powerful" in scope than 
the Intel macro language. This means, however, that 
the MACRO-2 Assembler could not use the Intel 
macro definitions. This is no problem unless your 
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program happens to start with many pages of macro 
definitions which would require recoding. 
Documentation being what it is, the assembler must 

produce its own documentation of the program being 
assembled. MACRO-80 can produce an octal or hex 
listing of the object code. Its pseudo-cps and listing 
formats are also nice and useful. Unfortunately, the 
page count is always incorrect and the title of the 
listing appears on the second page of the listing. The 
manual writer states that there are "sub page counts" 
as well as page counts. It seems to me that an 
assembly of a single program doesn't need two page 
ones. The instructions written by the programmer are 
standard Intel or Zilog mnemonics. In Z-80 mode even 
the pseudo operations can be Zilog pseudo-operation 
instructions. That is very desirable. 
MACRO-2 produces a nice appearing hex listing 

which is subject to an extensive set of listing controls, 
with even the width and length of the page being 
adjustable-a nice feature for publication. For ease in 
coding, MACRO-2 seems to be more human oriented. 
One doesn't write :CM,"BDOS EQU 5". Rather, the 
programmer writes "BOOS == 5" which is easier to 
write and is more meaningful. 

In Conclusion 
Now you make your choice and pay your money. If 

you will not be preparing system programs or assembly 
coded production/application programs, then the ASM 
Assembler included with CP/M is excellent and will 

meet your needs without spending money for one of 
these high-powered assemblers. Your investment in 
one of these assemblers should be dictated by your 
needs and programming habits. If you write functional 
subroutines, dealing with relocatable programs and 
doing some hex arithmetic during debugging then I 
strongly recommend the purchase of MACRO-2 or 
MACRO-80 (also buy the MAC manual as a text on how 
to use all of the MACRO features which are available). 
If you have a Z-80 system, the MACRO-80 Assembler 
can be switched to handle Intel or Zilog op codes and 
pseudo operations which are different. If you don't 
mind the unconventional COL mnemonics, the dif­ 
ferent (but more powerful) macro structure and being 
able to run only on a Z-80 machine, then MACRO-2 is 
what you would want to use. I'm not sure that I could 
recommend MAC at this point as a stand-alone 
development tool because it seems to be supplanted 
by the new Assembler which Digital Research is 
supplying with PL/1. MAC is still used by many people 
but its inability to generate relocatable code seriously 
hampers its utility in today's programming climate. 
Keep in mind that many of the programs in the CP/M 

and SIG/M User Group Libraries have been assembled 
with MAC. For this reason alone, MAC may represent a 
wise investment. Add MAC's reasonable cost and 
great utility in handling the CP/M and SIG/M User 
Libraries you might be wise to invest in MAC. In 
addition, Digital Research's CP/M 2.x CBIOS is 
assembled best with MAC. • 
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OUR 
SPECIAL 

CASH PRICE 

SSM PB-1 2708/2716 programmer A & T 
Votrax Type N Talk A & T 
Seattle Computer CPU Support Board A & T 
Imsai 1-8080. 22 slot M/F w /front panel 

no MPU-A A & T 
North Star Horizon 20-64K A & T 
Oume DT-8 DSDD Bare 8" drive 
Shugart SA 400 SSDD 5';;' bare drive 
3 M (Scotch) Head cleaning kit 
Godbout RAM-21-128K Static A & T 
Cromemco SDI Graphics Board A & T 
SMS 64K CMOS Static A & T Unkit 
Morrow Designs Discus 2D Dual drive 

system 8" 

199.00 
315.00 
263.00 

607.00 
2629.00 
515.00 
199.00 

16.00 
1271.00 
675.00 
450.00 

1379.00 

Subject to Available Ouantities s Prices Quoted Include Cash Discounts. 
Shippinp & Insurance Extra 

We carry products from all Major Manufacturers 

!-''''-- __ .J 14425 North 79th Street. Suite B 
Scottsdale. Arizona 85260 

Sales 800-528-3138 
Technical 602-991-7870 

Est 1977 
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• You can use your disks 10 times longer without 
losing your data AND your time. 

• BADLI M checks thoroughly your disk marking all 
the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. 

• BADLIM is the only program that gives protection 
for soft and hard errors. 

• The first time BADLIM will list which files in your 
disk are on bad sectors, so you can take action to 
correct it. 

• But thereafter the bad areas in your disk will be 
automatically by-passed. 

• For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $73. Whatever the reason you have 
to use a computer you need BADLIM. Contact your 
dealer or call us today: 
BLAT R&D Corp., 8016 188th. St SW, Edmonds 
WA 98020. Phone: [206J 771-1408 BADUM 
DEALER INQUIRIES fNVITED. 
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BDOSERROR 
ON B:BAD SECTOR 

j4FAO*?#'O~ 
l<9=if (l) ~ ! ( ~. 

Before disk errors ruin your work again order BADLIM. 
• BADLIM assures the reliability of your CP/M 

computer. 



Software. Review 

The PDS Assembly Language 
Development System 

by Mark Zeiger 

If you are looking for a full-featured 8080/Z-80 
assembly language development system at a reason­ 
able price, Allen Ashley's PDS is the thing for you. 
Versions are available for CP/M, North Star, or 
Micropolis disk operating systems. For $99 you get 
the following: 

1. ASMB-An assembler/editor 
2. MAKRO-A macro assembler 
3. EDIT -A character oriented text editor 
4. DEBUG- A debugger 

(also HEXBUG, LlNKBUG, COMBUG for CP/M) 
5. LlNKED-A linker (North Star only) 
6. KWIK-A relocating loader (North Star) 

All of the above programs will run on an 8080 system, 
but both assemblers will handle Z-80 code, as well as 
the debuggers. This is the most comprehensive set of 
programs I have seen for the North Star system, and 
while you can buy a better editor that will run under 
CP/M and probably a more sophisticated macro 
assembler, you will wind up paying at least twice the 
money that you would pay for PDS. 
When I first started writing this review, I was using a 

North Star system and was therefore able to examine 
both the North Star and CP/M versions of PDS that Mr. 
Ashley has written. Since I do not have access to 
Micropolis drives, I can not describe any differences 
that may exist between the Micropolis version and the 
other two. What follows is a description of the assemb­ 
lers, debuggers, and editor as well as the linkage 
protocols needed for assembly of library files. 

ASMB: The Interactive Assembler/Editor 
An assembler/editor is a single package which 

allows a programmer to write a line-oriented assembly 
language program and then assemble it. This is similar 
to a Basic interpreter which allows instructions to be 
entered into memory and then executes those instruc­ 
tions. Thus it is not necessary to use a separate editor 
to create source code, then invoke an assembler to 
create a hex or rei file, and finally use a loader or linker 
to make an object or "com" file. Small to medium sized 
programs may be written quickly and assembled in a 

Mark Zeiger, 198-01 67th St., Flushing, NY 11365. 
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very short time. If syntax errors are discovered, re­ 
editing and re-assembly will take a matter of seconds 
instead of minutes. 
ASMB seems very convenient, and you might wonder 

why anybody would want to use the separate pro­ 
grams instead of this integrated system. There are 
some drawbacks. The first is that the entire source file 
must reside in memory before it can be assembled; 
therefore this system can not be used to create a large 
program, since a well-commented source file is 
usually six to ten times larger than the object file it 
produces. Also a system such as this usually requires 
that text be formatted in a specific manner and use 
labels of a specific length. I like to create my own 
formats to improve the structure and readability of 
source code. I also like long labels that are descriptive. 
But for small program development, the conveniences 
offered by a program such as ASMB outweigh its 
disadvantages. 

ASMB is very convenient and 
versati Ie to use on all but the most 

complex of assemblies. 

One of the first software packages written for the 
8080 was Processor Tech's SP1, which later evolved 
into ALS-8. The program was modified by others to 
work on various disk systems, but it was essentially 
SP1 with a few extra I/O commands. PDS has all the 
features of those assemblers and many more. First, it 
will assemble Z-80 code using mnemonics which are 
similar to the widely used Intel mnemonics. There are 
even op codes for the recently discovered undocu­ 
mented Z-80 instructions which allow you to treat the 
index registers as eight .. bit registers. 
ASMB has other advanced features that you would 

not expect to find in an editor/assembler. It has 
conditional assembly (using IF <exp> ... ENDIF), the 
SET operand (which allows the value of a label to be 
changed dynamically) and a DB expression which 
allows multibyte assignments (including ASCII strings). 
It also has a USE operand which will let a programmer 

MICROSYSTEMS 



NEW! TPM* for TA5-aO Model II Z80* D-Isk software NEW! System/S Package 
Computer Design Labs 

We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best In the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

Carl Galletti and Roger Amidon, owners. 
So"waffi~~ManuaVManuaIA~ne~~~~~~~~~~~~~~~~~~~'~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

All of the software below is available on any of the 
following media for operation with a ZOO CPU using 
the CP/M" or similar type disk operating system 
(such as our own TPM"). 

for TR5-80" CP/M (Modell or II) 
for 8" CP/M (soft sectored single density) 
for 5'1." CP/M (soft sectored single density) 
for 5'1." North Star CP/M (single density) 
for 5'1." North Star CP/M (double density) 

BASIC I 
A powertul and fast Z80 Basic interpreter with EDIT, 

RENUMBER, TRACE, PRINT USING, assembly ~nguage 
subroutine CALL, LOADGO for "chaininq", cqPY to 
move text, EXCHANGE, ILL, LIN", INPUT, error inter- 
cept, sequential file l;o.9.in bbth ASCII and binary 
fOr01 s,andqlll<J.h, more. It runs in a little over 12 
K exeenent choice for games since the precision 

limited to 7 digits in order to make it one of the 
fastest around. $49.95/$15. 

BASIC II 
Basic I but with 12 dig,) preFiS!p6Jq rll~k~ lis power 

available to the b ine~lII()r!9l11'ittjonlya slight sacrifice 
in faster tha'n most other Basics (even 
th precision). $99.95/$15. 

BUSINESS BASIC 
The most powertul Basic for business appIjQat;Qns. It 

adds to Basic II with random or 9i~~ ~'!es in 
either fixed or varia ord I Imultaneous 
access to m $,",1'> command to 
prot!' . urce code, global editing, 
add1i.~ ions, and disk file maintenance capa- 
bility thout leaving Basic (list, rename, or delete). 
$179.95/$25. 

ZEDIT 
A character oriented text editor with 26 commands 

and "macro" capabilityforstringing multiple commands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95.1$15. 

ZTEl 
Z80 Text Editing Language - Not just a text editor. 

Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou­ 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 10 text 
registers. Be creative' Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 
A Z80 Text Output Processor which will do text 

formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 
A macro assembler which will generate.relocateable 

or absolute code for the 8080 or Z80 using standard 
Intel mnemonics plus TDL/Z80 extensions. Functions 
include 14 conditionals, 16 listing controls, 54 pseudo­ 
ops, 11 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/reiterative macros. This assembler 
is so powertul you'll think it isdoing all theworkforyou.lt 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 
Expands upon Macro I's linking capability (which is 

useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 
How many times have you written the same subroutine 

in each new program? Top notch professional pro­ 
grammers.compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing in a high level language 
but with all the speed of assembly language. So, get the 
new CDL Linker and start writing programs in a fraction 
of the time it took before. Linker is compatible with 
Macro I & II as well as TDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 

DEBUG I 
Many programmers give up on writing in assembly 

language even though they know their programs would 
be faster and more powertul. To them assembly language 
seems difficult to understand and follow, as well as 
being a nightmare to debug. Well, not with proper tools 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 10 steps or whatever you like. At each 
step you will be able to see the instruction executed and 
what it did. If desired, modifications can then be made 
before continuing. It's all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpoints can be set during execution. Use of Debug I 
can pay for itself many times over bysaving you valuable 
debugging time. $79.95/$20. 

DEBUG II 
This is an expanded debugger which has all of the 

features of Debug I plus many more. You can "trap" (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADIX function allows changing 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and II must run on a Z80 but will debug both Z80 
and 8080 code. $99.95/$20. 

ZAPPLE 
A Z80 executive and debug monitor. Capable of 

search, ASCII put and display, read and write to I/O 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and more! 
on disk $34.95/$15. 

APPLE 
8080 version of Zap pie $34.95/$15. 

NEW! TPM nowaV<lU"ble forTR5-aO Model 
II! 

TPM" 
A NEW Z80 disk operation system! This is not CP/M'. 

It's betterl You can still run any proqrarn which runs with 
CP/M' but unlike CP/M' this operating system was 
written specifically for the Z80' and takes full advantage 
of its extra powertul instruction set. In other words its 
not warmed over 8080 code! Available for TRS-80* 
(Modell or II). Tarbell, Xitan DDDC, SD Sales "VERSA­ 
FLOPPY', North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 

SYSTEM MONITOR BOARD (SMB II) 
Acomplete I/O board forS-1 OOsystems. 2 serial ports, 

2 parallel ports, 1200/2400 baud. cassette tape inter­ 
face, sockets for 2K of RAM, 3-2708/2716 EPROM's or 
ROM, jump on reset circuitry. Bare board $49.95/$20. 

ROM FOR 5MB II 
2KX8 masked ROM of Zapple monitor. Includes source 

listing $34.95/$15. 

PAYROll (source code only) 
The Osborne package. Requires C Basic 2. 
5" disks $124.95 (manual not included) 
8" disks $ 99.95 (manual not included) 
Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(source code only) 

By Osborne, Requires C Basic 2 
5" disks $124.95 (manual not included) 
8" $99.95 (manual not included) 
Manual $20.00 

GENERAL lEDGER (source code only) 
By Osborne. Requires C Basic 2 
5" disks $99.95 (manual not included) 
8" disks $99.95 (manual not included) 
Manual $20.00 

C BASIC 2 
Required for Osborne software. $99.95/$20. 
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SYSTEM/6 
TPM with utilities, Basic I interpreter, Basic E compiler, 

Macro I assembler, Debug I debugger, and ZEOIT text 
editor. 
Above purchased separately costs $339.75 
Special introductory offer Only $179.75 with coupon!! 

ORDERING INFORMATION 
Visa, Master Charge and C.O.D. O.K. To order call or 

write with the following information. [Z] .• ' 
1. Name of Product (e.q. Macro I) """ I . 
2. Media (e.q. 8" CP/M) L 
3. Price and method of payment (e.g. C.O.D.) include 

credit card info. if applicable. 
4. Name, Address and Phone number. 
5. ForTPM orders only: Indicate ifforTRS 80,Tarbell, 

Xitan DDDC, SD Sales (5'1.' or 8"). ICOM (5'/4' or 
8"), North Star (Single or double density) or Digital 
(Micro) Systems. , 

6. N.J. residents add 5% sales tax. 

Manual cost applicable against price of subsequent 
software purchase in any item except for the Osborne 
software. 

For information and tech queries call 

609-599-2146 
For phone orders ONLY call toll free 

1-800-327-9191 
Ext. 676 
(Except Florida) 

OEMS 
Many CDL products are available for licensing to 

OEMs. Write to Carl Galletti with your requirements. 

* Z80 is a trademark of Zilog 
* TRS-80 is a trademark for Radio Shack 
* TPM is a trademark of Computer Design Labs. It is not 
CP/M' 

* CP/M is a trademark of Digital Research 
Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 

COMPUTER 
DESIGN 
LABS 342 Columbus Avenue 

Trenton, N.J_ 08629 



use multiple location counters in a single program. All 
of these features are documented in the user manual. 
The command set useci by ASMB is similar to the 

command sets of the assemblers after which it is 
patterned. You may create an internal file space at any 
location in memory (which should be above 2500H to 
avoid overwriting the program). Source files may be 
read from or written to the disk and may be appended 
to source already existing in memory. The code may 
be assembled at any memory location or it may be 
assembled for one location while actually being stored 
at another. The source code may be listed either 
formatted with line numbers, or unformatted and the 
scrolling can be stopped by pressing the spacebar. 
Finally, there is a mini-eciitor that allows the user to 
correct errors in a line without retyping the entire line. 
ASMB is very convenient and versatile to use on all 

but the most complex of assemblies. There are, 
however, a few annoying features. On the North Star 
package any reference to PSW (i.e., PUSH PSW) 
causes any error unless the PSW is first equated to 6. 
This error did not occur on the CP/M version. On both 
versions, combination of the USE and SET instruc­ 
tions generates an error even though the instructions 
perform exactly as the author specified they should, 
and do produce correct object code. When working 
under the North Star operating system you must first 
create a file on the disk before you start using ASMB. If 
you forget to do so, you will have to re-enter DOS, 

____ C_I_RC_L_E_29_O_N_R_E_A_D_E_R_S_E_R_V_IC_E_C_A_R_D --I \ create the fi Ie, then go back to ASM B and save the fi Ie. 
You will have the same problem if you have enlarged 
the source of a file that has already been written and it 
becomes larger than the disk file. These problems do 
not exist on the CP/M version. And as stated before 
and seems to be a problem with most editor/assemb­ 
lers, labels may have a maximum of five characters. In 
a long program you are really going to have to use you 
imagination to make up meaningful labels. Despite 
these few criticisms, ASMB is a fine program and by 
itself is almost worth $99 ... but wait-there's more to 
come! 

MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 
The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 
BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 

FASTER EXECUTION 
Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 

SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen­ 
tation for each for $395.00, save $50.00! 

The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M'· and 48K of memory. Available formats: 8" SO 
disk or 5\4" North Star only. Check with your dealer for 

.other formats. Also available for: Microsoft's Basic-Bu", 
North Star DOS and IBM. For more information, call 
or write: 

ECOSOFT INC. 
P.o. Box 68602 

Indianapolis, IN 46268-0602 
(317) 255-6476 • fIIii!I!P 

~ 

MICROSTAT is a registered trademark of ECOSOFT, INC. 
baZic is a registered trademark of MICROMIKES. INC. 
CP/M is a registered trademark of DIGITAL RESEARCH 

Basic-SO is a registered trademark of MICROSOFT 

UV EPROM ERASER 
" 

• • ERASES ALL UV ERASABLE EPROMS (2708, 2716, 2564, etc.) 
• QUICK FIFTEEN MINUTES ERASE TIME 
• ERASES OVER FIFTEEN EPROMS AT A TIME 
• LAMP LIFE, noo HOURS 
• INDUSTRIAL MODEL $68.50. 
• INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH $97.50. 

(Rugged steel enclosure with bottom drawer) 

THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 
• Floppy ConlrDlllJr • SWTPC compa~bIe 
• Printer Pott • Runs TSC FIIIx PRICE: $389.00 • RS-232 Pott • Fill OocumentaOOn 

FOR THE 5S-50 AND 5-100 BUS 
ASSEMBLED, TESTED, 48 HOUR BURN-IN, 90 DAY WARRANTY 

2716 EPROMS $4.95 DIRECT FROM FACTORY 
SS-50 6809 CPU CARD: 1MHZ $149.00 2MHZ $189.00 
RS-232 INTELLIGENT EPROM PROGRAMMER .•. $489.00 
Programs: 2716, 2516, 2532,2732,8748,8749 
ANTISTATIC FOAM 4" x 8" _ $3.95 

WE ACCEPT VISA, MASTERCARD, C.O.D., CHECKS 

PHONE ORDERS (305) 77&5870 
TWX: 510-955-9496 • Engineering Hot-Line: (305) 974-0967 

LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE, FLORIDA 33311 

ADD: $3.00 SHIPPING. $2.00 C.O.D. CHARGES 
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PDS Review, continued ... 

EDIT: A Character-Oriented Text Editor 
Edit is a character-oriented text editor similar to 

many other CP/M text editors. I like it better than 
CP/M's ED for two reasons. In CP/M's ED, if you 
accidentally press Control-C (which is easy to do 
since it is next to Control-Z) you will reboot the system 
and probably lose everything that was entered during 
the editing session. This will not happen with PDS 
Edit. The other nice feature of Edit is the ability to use 
an ASCII character to indicate the location of the 
"current activity pointer." This makes Edit much easier 
to use than other editors, since one of the biggest 
problems in using such an editor is to keep track of the 
pointer position. I found Edit easy to get used to 
because of the second feature, even though I had 
been using a screen editor up until this point. 
If you are working under the North Star operating 

system, you don't really have a choice as to which 
editor you want to use. There just aren't that many 
available for the North Star environment; therefore 
Edit fills a big software gap and becomes a necessity. 

MICROSYSTEMS 



The only difference between the CP/M and North Star 
versions is again in file creation. Using the North Star 
DOS, it is necessary to create the file in the operating 
system, then evoke Edit, type the file, and save it using 
Edit's "E" command. If you didn't guess right at the 
beginning and created a file that was too small, you 
will have to leave Edit, create a [lew file that is big 
enough, re-enter Edit and save the program. CP/M, 
with its dynamic file allocation, does not have that 
problem. 

The Edit command set will allow 
you to create "mecro" commands 

which can be repeated any 
number of times. 

It also has the capability of using 
multiple input files, thereby 

allowing you to read from many 
files and merge them. 

Edit has all of the commands that are commonly 
found in character editors. The pointer may be moved 
forwards or backwards a given amount of characters 
or lines, and a given amount of characters or lines may 
be deleted from the buffer. It is possible to search for a 
string of characters and to SUbstitute one string for 
another. One of the nice features of the search and 
substitute is the use of wildcards. The command 
SPGM@$$ will find the first occurrence of either 
PGMA, PBMB, PGMC, ... PGMZ, PGM1, PGM2, etc. 
since the character "@" means "match any character." 
There are other wildcards that have meanings other 
than "any character." Note that the "$" is the echo of 
the "escape" character (1 BH) which is used as a 
command terminator as well as a string separator. 
The Edit command set will allow you to create 

"macro" commands which can be repeated any 
number of times. One of the strong points of the macro 
feature is the ability to put a pause instruction in the 
command and allow the operator to decide on a 
course of action as the macro command is being 
performed. Edit also has the capability of using 
multiple input files, thereby allowing the user to read 
from many files and merge them. It has only one text 
buffer, which is a drawback, but you are able to define 
a block of text and then either move or delete the 
block. One last command that is unique to the PDS 
system is Edit's "N" command. This allows a file that is 
created by ASMB to be formatted into an ASCII file 
without line numbers. The file may then be assembled 
by Makro. 
If you are using North Star DOS, then Edit is a 

necessity. With CP/M you might want to stay with the 
editor you are using, but if you don't like your current 
editor and do not feel like spending money for a 
screen editor, then give Edit a try. It's easy to use, 
small, fast, and comes with the package. 

JUl/ AUG 1982 

MuSYSgives 
S~100 the best 
in networks ... 

. with TurboDOS* 
With CP/M' compatible TurboDOS and MuSYS net­ 
work slave boards you can turn any Z8D-based, S-100 
system into a superior multi-processor, multi-user 
network. 
TurboDOS is faster than CP/M for system functions. 
TurboDOS supports larger files (134 MB) and disks 
(1048 MB) and, unlike CP/NET*, it's compatible with 
nearly all 2.2 applications software. Many features which 
are optional, extra cost or not available at all in CP/M are 
standard with TurboDOS. Add a MuSYS NET 182* and 
you've got a complete, hardware isolated network slave 
including Z80A CPU, two serial ports and many other 
advanced features. For special applications an additional 
bank of 64K memory is available. . ':' 
Expand your S-loo system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our 
expanding line of network slave boards. (Generous 
quantity/dealer discounts available.) 
'TurbOOOS is a trademark of Software 2000, Inc. CP/M and CP/NET are trademarks 
of Digital Research, Inc, NET/82 is a trademark of Mu$YS Corp. 

1451 Irvine Blvd., Sui.te 11 
Tustin, CA 92680 
(714) 730-5692 
TWX: 910-595-1967 
CABLE: MUSYSTSTN Specialists in Mult;-user Microsystems 
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PDS Review, continued ... 
MAKRO: The PDS Macro Assembler 
Remember that for your $99 you have already 

purchased an excellent Z-80 Editor/Assembler and a 
good text editor. For that same money you're going to 
get a relocating macro assembler. Macros are very 
useful in advanced proqrarn design because they can 
be used to make source code smaller and more 
readable. And if you are really good at it, you can use 
macros to do some very fancy assemblies. 
A macro is a "template" of some code that you might 

wish to repeat a few times throughout the program in a 
slightly different manner (thus eliminating the use of a 
subroutine). To take what Mr. Ashley calls a trivial use 
of a macro (the only kind I really use), suppose you 
need a sequence of instructions that loads a register 
pair with an immediate value, adds the contents of that 
register pair to the HL registers, and stores the result 
in a memory location. The macro definition to generate 
such code would be: 

RPADD: MACRO 
LXI 
DAD 
SHLD 
MACND 

PAIR,VALUE,DEST 
PAIR, VALUE 
PAIR 
DEST 

The first line of the macro definition names the macro 
(RPADD) and the parameters (PAIR, VALUE, and DEST). 
The next three lines are the instructions and the last 
line signifies the end of the macro definition. Some­ 
where in the program you might use the macro call 
"RPADD 8,2571 H,START +5". During the assembly 
the "8" will be substituted for "PAIR", "2571 H" for 
"VALUE", and "START +5" for "DEST". The resulting 
code would be: 

LXI B,2571H 
DAD B 
SHLD START+5 

Notice that not only does one line of code (the macro 
call) generate many lines of code, but the same call 
can generate code that is slightly different (we could 
have used the DE or HL pairs). Macro processors have 
other features that give the programmer a great deal 
of power and flexibility in creating code. In his 
documentation, Mr. Ashley points out that an entire 
higher level language is implemented using macros. 
However I will not discuss other features of macro 
assemblers since I've been asked to write an article 
for a magazine, not a book. 
To the best of my knowledge, Makro is the only 

assembler of its kind for the North Star operating 
system, but in CP/M it has competition. PDS Makro 
instructions differ somewhat in syntax from the other 
CP/M based macro assemblers (Digital Research 
MAC and RMAC, Microsoft M80, and COL MACRO II). 
Which one you will prefer is of course a matter of 
opinion, but I found that Makro lacked some of the 
features that the others had to make complicated 
macro definitions easier to write. ·However, PDS 
Makro does have most of the important features such 
as conditional assemblies, macro flow control, macro 
nesting, and repetition control. Therefore you can do 
anything with Makro that can be done with the other 
CP/M assemblers. 
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Makro is not only a macro assembler; it is a linking 
macro assembler. Linkage and relocation are pro­ 
bably more useful features to most programmers than 
is macro capability. Relocating assemblers allow you 
to write your program in modules and then assemble 
them into one main program by using a linker (provided 
with the PDS package, naturally). Most programmers 
have many routines which they use over and over 
again. With a relocating assembler these routines 
only have to be written once and assembled into a 
library file. When writing the main program, you just 
have to inform the assembler that the routine you are 
calling is external to the program. After assembling 
the main program, you then must link it with the 
previously written subroutines. You may actually 
name the library file to be linked in the main program or 
you may use any symbolic name. If the linker can not 
find the library file on the disk, it will prompt you for the 
correct name at load time and you may enter it from the 
console. 

The Macro package is a necessity 
if you're writing assembly 

language programs to be used by 
NorthStar system. However, if you 

normally use CP 1M, then the 
relocating macro essemblers sold 

by Microsoft, COL, or Digital 
Research are, in my opinion, 

more powerfu I. . 

As has been mentioned before, if you're working in 
North Star DOS, there is nothing that is comparable to 
the PDS macro assembler. I wish Mr. Ashley had 
written his assemblers so that they would create files 
instead of leaving it for the programmer to do in DOS, 
but the package is a necessity if you're writing 
assembly language programs to be used by North Star 
system. If you normally use CP/M, then the relocating 
macro assemblers sold by either Microsoft or Digital 
Research are, in my opinion, more powerful. You get 
those assemblers "free" if you buy any of the Micro­ 
soft compilers (Basic, Cobol, or Fortran) or PL/I from 
Digital Research, but those compilers will cost from 
three hundred to eight hundred dollars. 

DEBUG: An 8080/Z-80 Debugger and Disassembler 
That's right-there's more! Debug is a program 

similar to CP/M's DDT but with more features. In fact, 
the only feature of DDT that is missing from Debug is 
the "assemble" command. Using Debug, one may 
examine blocks of memory in either hex or ASCII, 
move bytes from one memory location to another, fill 
memory with a constant, examine and modify memory, 
and disassemble a program. Debug has two other 
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features that are not in DDT. It is possible to compare 
two areas of storage and to search memory for a 
specific string of bytes. 
The importance of any debugger lies in its ability to 

trace execution of a program. Debug has a single step 
feature, the abilityto set breakpoints, and the ability to 
view all registers (including the Z-80 registers) in 
single step mode. There are a few commands that 
make it very easy to trace through loops and sub­ 
routines, and there is one invaluable command that 

Debug has a single step feature, 
the ability to set breakpoints, and 
the ability to view all registers 
(including the Z-{30 registers) in 

single step mode. 

allows the program to execute normally until a register 
pair has reached a value specified by the operator. As 
Mr. Ashley states, the single step function of Debug 
will be the programmer's most valuable development 
tool. 

Conclusions 
If you are going to be doing any assembly language 

development for the North Star operating system, get 
the PDS package. It's a fantastic buy at $99 and 
there's really nothing comparable to it at any price. 
Remember that this package is also available to 
operate under the Micropolis system, and I think I have 
gone into enough detail so that those people with 
Micropolis drives can compare PDS to other packages 
on the market (if there are any). 
If you usually work with CP/M, then your decision is 

slightly more difficult. I feel that the Microsoft and 
Digital Research packages are slightly more sophisti­ 
cated and easier to use, but I have been using them 
longer and am more familiar with them. They do cost 
more and do not come with an editor or debugger, but 
if you use CP/M, you already have those tools. The one 
thing you do not have is the interactive editor/assembler, 
and this alone is almost worth the entire price of the 
package. 
The documentation for all the programs is very good 

and straightforward. Each program is described in its 
own section and all the commands are listed together 
for easy reference. The non-standard commands are 
explained in detail and examples are usually given 
(this is especially true in the section describing Makro). I 
encountered very few mistakes, and those that were 
present were corrected on a diskfile. Mr. Ashley also 
provides you with his phone number so that you may 
contact him if you are encountering problems with any 
of his programs. 
The PDS Assembly Language Development System 

may be purchased from Allen Ashley, 395 Sierra 
Madre Villa, Pasadena, CA 91107; (213) 793-5748. 

CIRCLE 103 ON READER SERVICE CARD • 

JUL/AUG 1982 

5 MEG 
RARDDISK 
$60000 

To interface this 5.33 megabyte Shugart SA·1002 hard disk drive 
to an S·100 bus system you need a power supply, a controller 
and software. We suggest the following: a CDI host interface 
card for $115, CP/M BIOS for $75, Western Digital's WD 1000-80 
"intelligent controller" for $500, power supply for $180 and 
cables for $100. Do-it-yoursetf schematics for the above are 
available at no extra charge. STD bus and IBM interfaces also 
available. 

~Comp.uter 
U[J DYNAMICS 

105 S. Main St. Greer, SC 29651 
Ph. 803·877-7471 

CIRCLE 32 ON READER SERVICE CARD . - 

These general disk utilities work on ANY single user CP/M 2.x system, with ANY diskette size and 
format, and many hard disks. All are menu driven, and easy to use. 
DDUMP makes it possible to examine and patch any byte on any sector, addressed by track and 
logical sector number - or addressed by allocation block number, both in HEX and ASCII format. 
May be used to study how CP /M allocates disk storage, to examine or repair a damaged disk and to 
recover lost data. 

DTEST tests a disk for bad spots. Bad sectors are locked out from later use by CP/M by automatical­ 
ly collecting them in a «garbage» file. All errors are reported to printer and/or console. Reduces 
probability of later disk crashes. Indispensible for hard disks, as media cannot be replaced. Use 
DTEST before disk errors ruin your work! 
DUSER enables you to have access from one user area (user number) to programs and/or files 
stored on other user areas, without having to keep duplicate copies of files on the disk. DUSER 
makes this possible by copying file entries from one user area to another, thus saving considerable 
disk storage space. 
DDUP duplicates disks. It is independent of disk controller, drive, disk size and format. It only 
requires that source and destination disks are of the same format and density. It will also replace bad 
sectors on the source disk with blank sectors on the destination, thus enabling you to automatically 
recover (what can be recovered from) damaged files. 
UNERA recovers accidentally ERAsed files 
Price: Only $ 29.95 each. AilS together: $125. 
Complete set of 5 manuals: $ 20. 
Specify format: 8" SS/SD or 5" HS Heath/Zenith disk. Include $ 8 per order for handling & shipping. 
VISA accepted. 

Dealers/distributors inquiries invited. 
Order from: ELEKTROKONSUL T AS 

Konnenudgaten 3 
N-3000 Drammen 

NORWAY 
CP/M is a trademank of Digital Research. 

CIRCLE 33 ON READER SERVICE CARD 
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~ CO-PROCESSOR 8086/8087 ~ 
16 bit 8 or 10 MHz 8086 CPU with sockets 

for 8087 and 80130 

Part No. Description USI Price 
SHGBTt86A A& T 8MHz 8086 only $695.00 
SHGBATt86C CSC 10MHz 8086 only $850.00 
:SH6BTt86A87 A& T with 8087 option S t 295.00 
SHGB7186C87 CSC with 8087 option' $1550.00 

*S087 requires slower clock speeds 
DUAL PROCESSOR 8085-8088 

6 or 8 MHz Provides true 16 Bit Power with a standard 
8 bit S'100 bus 

SHGBTt612A A& T 6Mhz $425.00 
SliG3T1612C CSC 6/8 MHz $525.00 

CPU-Z Z80 CPU 

I/O BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 

Serial port (software prog. baud). 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 

optional math processor 

Pari No. Description lIsI Price 
SHGBT162A 
SHGBT162C 
SHGBTB231 
SHGBT8232 
SHGBTI62AMI 
SHGBTI62CMI 
SHGBTt 62AM2 
SHGBTt62CM2 

Assembled & Tested $399.00 
CSC $495.00 
Math Chip 
Math Chip 
A& Twith 8231 Math Chip 
CSC w/823 { Math Chip 
A& T w/8232 Math Chip 
CSC w/8232 Math Chip 

MPX CHANNEL BOARD 
t/C Multiplexer, using 8085A-2 CPU on board with 4K RAM 
SHGBTI66A4 Assembled & Tested $495.00 $445.00 
SHGBTt68C4 CSC $595.00 $535.00 

With 16K RAM 
SHGBTI66AI6 Assembled & Tested $649.00 $585.00 
SHGBTI66CI6 CSC $749.00 $675.00 

INTERFACER 1 
Two Serial vo 

SHGBTl33A Assembled & Tested $249.00 $219.00 
SHGBTI33C CSC $324.00 $298.00 

INTERFACER 2 
Three parallel, one serial 110 board 

SHGBTI50A Assembled & Tested $249.00 $219.00 
SHGBTI50C CSC $324.00 $289.00 

INTERFACER 3 
Eight channel mufti-use serial 110 board 

SHGBTl748A Assembled & Tested $699.00 
SHGBTl748C CSC 200 hr. 8 Port $849.00 
SHGBTl745A Assembled & Tested $599.00 
SHGBTl745C CSC 200hr. 5 port $699.00 

INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 

SHGBTI87A Assembled & Tes/ed $350.00 $315.00 
SHGBTI87C CSC $450.00 $415.00 

SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel/IO 

SHGBTI44A Assembled & Tested $399.00 
SHGBTl44C CSC $449.00 
SHGBT20 Suhf(Jyic; Universal 

Graphi(;.'. tntemtercr Software 

S-100 MOTHERBOARDS 
/lclivr: tr.rminution. 6-12-20 Slot 
A& T (j .';/0/, 2 Ibs. $ 140.00 
esc f) sln/, 2 165. '$ 190.00 
/1& T 12 .';/0/, :1 Ihs. $ 1 75.00 
r;,sc 12 .'-i/o" :J tbn. $240.00 
/\&, »o :;/rJ/. 4 Ih:-. $265.00 
(;Sf; cO s/ot, 4 Ibs. $340.00 

ACTIVE TERMINATOR 
1I1I()ws o/d(.'f :')-1 ()() ffHJltwr/}()(;lrr/s /0 run faster and quieter 
SHGBT106A /ls.';(:rnf)/l:rI 8, h'sted $59.50 

SHGBTl53A 
SHGBTI53C 
SHGBTl54A 
SHGBTl54C 
SHGBTlSSA 
SHGBTl55C 

Our Price 
$ 625.00 
$765.00 

$1225.00 
$1456.00 

$399.00 
$498.00 

Our Prlt:e 
$360.00 
$460.00 
$195.00 
$195.00 
$555.00 
$655.00 
$555.00 
$655.00 

$629.00 
$750.00 
$559.00 
$629.00 

$349.00 
$339.00 
$35.00 

$126.00 
$175.00 
$155.00 
$220.00 
$235.00 
$310.00 

RAM 20 - 32K STATIC RAM 
RAM 20 10 MHz, 4K byte block disable, bank select 

or 24 bit addressing available 8. 16.24 or 32K 
Part No. Description Usl Price Our Price 
SHGBTl64AA8 8K A& T $210.00 $190.00 
SHGBTl64AC8 8K CSC $280.00 $260.00 
SHG8T164AAI6 16K A& T $285.00 $260.00 
SHGBTt64ACI6 16K CSC $355.00 $325.00 
SHGBTI64AA24 24K A& T $355.00 $325.00 
SHGBTI64AC24 24K CSC $425.00 $385.00 
SHGBTI64AA32 32K A& T $425.00 $385.00 
SHGBTI64AC32 32K CSC $495.00 $450.00 

CMOS STATIC RAM 
For a complete analysis of the advantages of CMOS 

memory, see the "Product Description" on page 416 of the 
January Issue of BYTE 

RAM 17 - 64K CMOS STATIC RAM 
RAM 17.10 MHz. 2 Waft. DMA Compatible 24 Bit Addressing 
SHGBTt75A64 64K A& T $599.00 $550.00 
SHGBTt75C64 64K CSC $750.00 $699.00 
RAM 16 - 32K x 16 BIT CMOS STATIC RAM 

8 and/or 16 Bit 
iilli RAM 16 10 MHz, 32K x 16 or 64K x 8 
IEEE/696 16 Bit 2 Watt. 24 Bit Addressing 

SHGBTt80A 64K A& T $650.00 $599.00 
SHGBTl80C 64K CSC $750.00 $699.00 

NEW! RAM 21 - 128K STATIC RAM 
iilli RAM2112MHz.128Kx80r64Kx 16 

IEEE/6968 or t6 Bit 1.2 Amps. 24 Bit Addressing 
SHGBTt90A 128K A&T $1695.00 $1610.00 
SHGBTI90C 128K CSC $1895.00 $I7Q5.00 

M-DRIVE SOLID STATE DISK DRIVE, i8Jii'> 
3500% FASTER! ~ 

Not Really, But the Next Best Thing for CompuPro 8085/88 
Users. Call for Detail on u-onv« 

M-Drive requires a 6MHz CPU 8085/88 dual processor, Disk 
1 DMA disk control/er and System Suport 1 Multifunction 

Board 
SHGBTMOl28K 128KotA&Tmemory& M-Drive Software 
SHGBTM0128KC 128K 01 CSC memory & M-Drive Soltware 
SHGBTMOZ56KA 256K at A&T memory & M·Drive Software 
SHGBTM0256KC 256K ot CSC memory & M-Drive Software 

DISK CONTROLLERS 
DISK I FLOPPY CONTROLLER 

Fast DMA, Soft Sector. Controls 8" or 5W' Singfe or 
Double Density. OUR BEST! 
A&T $495.00 
CSC $595.00 
CP/M 2.2 for Z80/B085 with 

manuals & BIOS 8" SID disk 
CP/M for 8086 with manuals & 

BIOS 8" SID disk 
Oasis 8 bit single user 8."S/D disk $500.00 
Oasis 8 bit multiuser. 8" SID disk $850.00 

SHGBTt7,A 
SHGBTl71 C 
SHG8TCPM80' 

SHGBTCPM86 

SHGBTOAS8S 
SHGBTOAS8M 

13W' DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set. Controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives 
Assembled & Tested $795.00 
CSC $895.00 

SHG3T177A 
SHGBTl77C 

110V 60Hz CVT Mainframe uses famous 20 slot 
COMPUPRO Motherboard. 55 tbs. 

SHGBTENC20RM 20 Slot Rack Mount $895.00 
SHG3TENC20DK 20 Slot Desk Top $825.00 

$1198.00 
$1398.00 
$Z395.00 
$2795.00 

$450.00 
$555.00 
$175.00 

$300.00 

$750.00 
$850.00 

$825.00 
$760.00 

SUPERQUAD - ADVANCED MICRO DIGITAL 
AT LAST, A FULL 5-100 SYSTEM 

ON A SINGLE BOARD! 
• IEEE S-100 Bus Compalible • Z80A CPU @l 4MHz • Floppy Disk 
Controller, Single & Double Density (Supports up to 4 disk drives 5%" or 8") 
• 64Kb Memory. 16K Bank Selectable. S-1 00 ExlendedAddress At 6-23 
• 2 Serial and 2 Paralfell/O Ports. 2K or 4K 01 Shadow EPROM. Real 
Time -interrupt Clock. One Year Warranty. Runs with CP/M, MP/M, 
CP/NET. All at These Fealures on a Single Standard Size S-100 Board. 

Part No. DeSCription Usl Price Our Price 
SHMADSDCl A& T w/Asych RS232 ports $875.00 $795.00 
SHMAOPSI 1 Asych adapter board required $ 30.00 

for each serial port used 

MDRROW n 
IlESIGNS ~. 

~~ 5·1005·26 MB 
HARD DISK SUBSYSTEMS 

5 - 10 Mb DMA SUBSYSTEMS 
Each subsystem includes DMA Hard Disk Controller, 
Seagate ST506 5 Mb or ST412 10 Mb 5W' Hard Disk. 
Cabinet. power supply. CP/M·"2.2 and Microsoft BASIC. 

SHMDSDMAM' Software supplied on 8" IBM 3740 disk 
with blank I/O and INSTALL program 

SHMDSDMAM*2B Software configured for Morrow DJ/2B 
controller and Mult I/O as console 

SHMDSOMAM'DMA Software configured for Morrow DJ/DMA 
controller and Mult //0 as console 

SHMOSOMAM*NS Software supplied on 5%"10 sector North 
Star disk with blank I/O and INSTALL 
Program 

Replace * in above part numbers with 5 for 5Mb Subsystems 
or 10 for 10Mb Subsystems. 
DISCUSM5 • 5Mb Subsystems $2195.00 $1975.00 
DISCUSMIO -10Mb Subsystems $3195.00 $2875.00 

(order by part numbers listed above) 

DISCUS IIDC 20-26 Mb SUBSYSTEMS 
Each subsystem includes HDCA3 I/O mapped control/er. 
Shugart SA4008 14" 26Mb or Fujitsu 2308 8" 20Mb Hard 
Disk, cabinet, power supply, CP/M"'2.2 & Microsoft BASIC. 
SHMDSHDC20 Discus M20 A& T $4795.00 $3995.00 
SHMDSHDC26 Discus M26 A& T $4495.00 $3895.00 

VIDEO AND I/O 
VB 3 - HIGH RESOLUTION VIDEO 

80 x 25 or 50 character video display Memory Mapped, 
Paraflel Keyboard pod 

SHSSMV83A24 80 x 24 A& T $499.00 $440.00 
SHSSMVB3UP 80 x 50 Line Upgrade $ 39.00 

VB 2 • I/C) MAPPED 64 X 16 DISPLAY 
I/O Mapped Video Board, with Parallel Keyboard port 

64 x 16 
SHSSMV324A Assembled & Tested $269.00 $229.00 

VBIB MEMORY MAPPED 64 x 16 DISPLAY 
Memory Mapped Video Board 64 x 16 character display 

or 64·x 16 graphics display 
SHSSMVB1A Assembled & Tested $242.00 $220.00 

I/O 4 
Two serial/IO, two parallel//O 

SHSSMI04A Assembled & Tested $290.00 $260.00 

I/O 5 
2 Serial, 3 parallel Including 1 Centronics 

SHSSMI051 Assembled & Tested $329.00 $309.00 

I/O 8 
8 Port Serial 110 with Timer 

SHSSM108A Assembled & Tested $550.00 $495.00 



LETl'ER QUALITY SELLUM 
PRINTERS FROM 

1.II~aces: • RS232C and Current Loop • Centronics type parallel 
interface. IEEE/488 All are DIP switch selectable. 
Per.o •• lHyProt.c.Is:. NEC5510. DIABLO 630 • QUMESprint9. 
IBM Personal Computer. ATARI (Centronics 737). 
SPICIII Flltures: • l80 CPU. 12K ROM. Standard 16K Buffer. 
Optional48K Buffer. 50 -19.2K baud. Micro-coded alarm dillerent­ 
iates error conditions with pulse combinations. Intelligent bi-directional 
printing with logic seeking • Complete word processing features • Self 
test • Auto reprint • Auto clear error • Proportional spacing • 
Supports Automatic justification. Complete Vector plotting routines. 
Sheet leeder mode allows easy intertace to most mechanical sheet leeders 
• 6 month warrantee • Quiet - 60db • Front panel forms control * 
Universal power supply 115/220V 50160 Hz. 

80 CPS USING THE FUJITSU SP830 
Pari No. Oescrlpll.. Ust Prl.. Our Prlc. 

Intelligent Printer $3495.00 $2995.00 
OPTIONS 

SHSLMF81VFT Vertical forms tractor $280.00 
SHSLMF8648l' 48K RAM buffer $400.00 

Cafl for pricing on sheet feed options 
55 CPS USING THE NEC 7700 

SHSLMN77 Intelligent Printer $3295.00 $2895.00 

SHSLMFI8 

SHSLMNJJVFT 
SHSLIIN77BDFT 
SHSLMN77CSF 
SHSLMN77CSF2 
SHSLMN7748K' 

OPTIONS 
Vertical Forms Tractor 
Bidirectional Forms Tractor 
NEC Cut Sheet Feeder 
Twin Cut Sheet Feeder 
48K RAM Buffer 

-Must be ordered with the printer 
INTERFACE CABLES 

SHCPAII572 Centronics IBM/NEC Cable $80.00 
SHSC0B25t RS232C Serial Cable $80.00 

Call for other cables not listed 

Para Dynamics 

18 SLOT S,IOO MAINFRAME 
CVT Power Supply, forced air cooling; security lock 
120 or 220V AC at 50 or 60Hz+8V@20A, ±16@3.5 

SHPDN2Dt80 Desk Top $799.00 $199.00 
SHPBN2018R Rack Mounl $849.00 $749.00 

8 SLOT S·IOO MAINFRAME WITH 
CUTOUTS FOR 2 5lf4" DISK DRIVES 

+5@5A,-5@500MA. +8@15A.+12@6A. +16@2.-16@2 
SHPDN25080 Desk Top $899.00 $789.00 
SHPON2508R Rack Mount $949.00 $839.00 

DISK DRIVE FACILITY 
Accommodates two 8" floppy drives, of Shugart, Qume, or 
similar design and dimensions. 110 or 220V AC at 50 or 
60Hz CVT power. 
SHPoN2200D Desk Top 
SHPON2200R Rack Mount 

$659.00 $579.00 
$679.00 $595.00 

Free standing cabinet. Will accept 2,8" Floppy disks and 1, 
8" Rigid disk. 18 slot card cage will accept the double 
height 10" x 10" S-100 cards (Alpha Microandolhers) CVT 
Power Supply. 

+24@17A, +16@2.2A. -16@3.5A, +8@20A. +5@5A 
SHPON28t8 PRONTO $1295.00 $1129.00 
PRONTO COMPLETE WITH POWER SUPPLY POWER-UP SEOUENCER 
SHPDN2818S with sequencer $1395.00 $1249.00 

Shipped motor freight colfect 

_I .PRIORrry ELECTRONICS" D:I MEMBEq 

I MS4 I' 916l-I DEERING AVE • CHATSWORTH, CA 91311 NEOA 

ORDER TOLL FREE (800) 423·5922 • CA, AK, HI CALL (213) 709·5464 
Terms. U.S. VISA, MG, BAG. Check, Money Order, U.S. Funds Only. GA residents add 6% Sales Tax. MINIMUM PREPAID ORDER $15.00. Include MINIMUM 
SHIPPING & HANDLING of $3.00 for the first 3Ibs., plus 25¢ for each additional pound. Orders over 50 Ibs. sent freight collect Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through August, 1982. Credit Card orders will be charged appro­ 
priate freight If you haven't received your Spring '82 Engineering Selection Guide, send $1.00 for your copy today'. Sale prices are for prepaid orders only. 

$ 230.00 
$ 400.00 
$t595.0o 
$2150.00 
$ 400.00 

• Bf-DIRECTIONAL -120 CPS. Parallel and Serial I/O 
.9x9 Matrix (Alphanumeric) .100 Thru 1200 Baud 
.6x9 or 12 matrix for graphics. Self Test 
• 5,8.3,10,16 Characters p/lnch • Out of paper switch 
.6 or 8 Lines per Inch • Friction or Tractor Feed 
.80 CPL@10CPI for 82A 03" tol4" TOp of form 
• 132 CPL@ 10 CPI for 83A & (Switch Selectable) 

84 • 10 Different Character Sets 
The above printers come complete with friction and tractor feed. Front 

panel selection of 10 different form lengths. Front or bottom paper loading 
for up to 4 part forms and tear bar. All three printers have a parallel interface 
as standard. The 82A and 83A also include a 1200 baud serial interface as 
standard. 

P,rllo. OlSc~ptfon Ust PrIce SALE 
SHOlIOAT82AT 
SHOlBFRAPH82 
SHOKIoAT83AT 
SHOKI6RAPH83 
SHOKISER2lBF 
SHOKIOAT64AP 

80 column printer w/tractor (25 Ibs.) $539.00. 
High resolution graphics ROM 60x66 $ 75.00 
132 column printer w/tractor (35 Ibs.) $750.00 
High resolution graphics ROM 60x66 $ 75.00 
9600 Baud 2K serial buffer interrace $t49.00 
132 col. printer parallel interlace $ 1095.00 
with graphics (35 Ibs.) 
132 Col. printer 9600 baud serial2K $ 1250_00 SHOlloAT64AS 
interface with graphics (35 lbs.) 

SHIIBSAPUNTWC' Apple Parallellntertace w/cable (1 lb.) $ 75.00 
-Sold only with printers 

EPSON 
80 col./CPS tractor leed (17 Ibs.) 
with Tractor/Frictlon leed (20 Ibs) 
132 col./80C PS (30 Ibs.) 

Tractor/Friction Feed 
SMMBSAPLlNTWC' Apple parallel intertace with cable 
SHMBSEIl- Serial interface for EPSON Printers 
"Sok: only with printers 

SHEPNII180 
SHEPNMl80FT 
SHEPliMltOO 

AI iDS 
Applied Digital Data Systems Inc. 

SALE' 
$525.00 

VIEWPOINT - ADDS 
Detachable keyboard, RS232 interface and auxiliary port, 
80 x 24 display, tiftable screen. 
SHAooVWPR Sh. weight: 30 Ibs. $699.00 $525_00 

DISK CABINETS 
V·IOO· VISTA 

• Desk or rack mountable • Internal power and data cables 
• Drives pull out for easy service and maintenance 

SHVISVIOO Disk Drive Cabinet (43 fbs) $495.00 $449.00 
SMYfSVIOO With purchase of two 8" Disk Drives $399.00 

SINGLE 8" • Q. T, 
Single 8" cabinet with power supply 

SHOTCOoC8 (22 Ibs.) $249.00 $225.00 
DUAL 8" • Q. T. 

Dua/8" cabinet with power supply 
SHOTCOOC88 (24 Ibs.) $395.00 $349.00 

5" CABINETS· VISTA 
SHYfS9801 
SHYfS9802 

Singfe 5" with P.S. 
Dual 5" with P.S. 

SEND $1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 

SELECTION GUIDEI 

fi
5o.00 
50.00 
25.00 

$ 75.00 
$ 59.00 

$ 85.00 
$110.00 

Exactly one-nett the height of any model . 
Proprietary, high-resolution, read-write heads patented 
by Tandon 

D.C. only opera lion - no A.C. required 
Industry standard interface. 
Three millisecond track·to-track access time 
SHTNOTII6481 Single Sided $425.00 2 or more 
SMTNOTM6482 Doubfe Sided $575.00 2 or more 
SHTNOTM8M Manua/- not included with drive 

TANDON 51/," DRIVES 
SHTIIOTM100t Single Sided, 250KB (5 Ibs.) 

2 Dr More $220,00 
SHTNDTM1002 Double Sided. 500KB $325.00 ea. 

2 Dr More $299.00 
SHTNOTlll003 Single Sided, 500KB $325.00.a. 

2 or More $299.00 
SHTNOTMtOD4 Double Sided, 1000KB $449.00 II. 

2 Dr More $420.00 
SHnOTM5. manual, not included with drive 
-As used in the IBM P.C. 

J..MITSUBISHI ELECTRIC 

Better Than 
OUME! 

Better Than 
SHUGART! 

8", Double-sided, double-density. interchangeable with aUME & Shugart 
SHIIITI289413 Sh. Weight 16 Ibs. $550.00 
SHMITM289463M1 Manual $ 10.00 

2 Dr More $525,00 each 

~(!lShUgart 80lR 
Single sided, double density - most popular 8" drive 

SHSHU801R $425.00 ea. or 2 ormore (16Ibs) for $395.00 II. 
SHSHUSA80IRII Manual for 801R drives $ 10.00 

J+I:I® 
lliJtNTERNATIONAL INSTRUMENTATION,INC. 

UNIVERSAL DISK ENCLOSURES 
• Accepts any combination of 8" drives (QUME/Shugart 
801 R type or V, size Tandon type) • Also accepts hard 
disks • Positive pressure • Optional Disk environment 
monitor shows supply voltage and internal cabinet temp­ 
erature • Internal power and data cables provided. 
UNItERSAL ORin CABINET complete with power supply. Ian and filter. and 
all internal cables for attachment of two 8" floppy drives. 
SHflIUOEDD4 Dual Drive Cabinet (Sh. WI. 40 Ibs) $495.00 
SHflIUOEOD4EM w/Environmental Monitor installed $584.95 
SHIlIUDE004AUG Dual Drive cabinet with Aug- ~733.00 

mentation power supply module to increase 5V 
supply from 6 amps to 9 amps for use with two 
hard disks or 4 landon drives. Also includes 
Disk Environment Monitor (45 Ibs.) 

SHfffUOERCl 19" Rack Mount kit UDE004 
THIN THREE ORItE CABINET complete with power supply. and atl internal 
cables for attachment of three thin 8" floppy drives (Tankdon type). One AC 
power connector is also provided lor use with lull size dove. 
SHfllUOETT Three Drive Cabnet (Sh. Wl 35 Ibs) $495.00 $450.00 II } i? 
SHfllUOEmEIi with Environmental Monitor installed $584.95 $535.00 



A Hardware Random Byte Generator 

There are many occasions when large numbers of 
random numbers are required for simulations or Monte­ 
Carlo procedures. In the population genetics simulations 
that I am involved with, it is not unusual to use tens of 
billions of random numbers in a single run. Such 
simulations require a fast and a "very random" random 
number generator. The pseudo-random number gener­ 
ators supplied with most languages often fail on both 
counts. The most spectacular recent failure is the random 
number generator supplied with the Microsoft Basic 
compiler. If you use this generator to produce two 
random integers between one and six, then the sum of 
these two integers will never equal seven (see Lifelines 
Vol. 1/No. 7). While good software random number 
generators of adequate speed can be written for large 
computers, on micros it is usually preferable to construct 
hardware generators when speed is critical. In th is 
article, plans will be presented for a pseudo-random 
byte generator which latches a random byte onto the S- 
1 oobus whenever an input instruction is executed for 
the appropriate port. 
The random byte generator is based on the maximal­ 

length feedback shift register (MLFSR) technique. The 
basic idea of a MLFSR is illustrated in Figure 1. If the 
number of registers is large and if the tap register is 
cleverly chosen, then this generator will produce a 
pseudo-random sequence of bits which passes most 
criteria of randomness. A good place to read the basic 
ideas about these generators and their construction 
using TTL circuitry is the TTL Cookbook. 

John Gillespie, Dep't of Genetics, University of California, Davis, CA 
95616. 
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by John H. Gillespie 

The mathematical properties of the sequence of bits 
generated by a MLFSR are well known. The books by 
Gill or Golomb give most of tl1e details. For our purposes, 
the relevant fact is that the tap register may be chosen 
in such a way as to guarantee that the sequence of bits 
will be maximal length before the cycle repeats. There 
are usually quite a few different tap registers that will 
generate a maximal length sequence for a given total 
number of registers. Finding one such tap register can 
be hairy since it involves factoring polynomials over 
Galois Fields Modulo 2. Fortunately, there are extensive 
tables of tap registers which generate maximal length 
sequences. A particularly useful table is presented in 
the paper by Arvillias and Maritsas. 

Figure 1.~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 
A Maximum-Length Feedback Shift Register. 

TAP REGISTER 

Given that the total number of registers, p, and the tap 
register have been settled on, the mathematical theory 
tells us that the length of the sequence will be 2P-1 
before it repeats. For example, the generator described 
in this article uses a 63 stage generator, so it will 
generate 263_1 or approximately 9x1018 bits before it 

MICROSYSTEMS 



Figure 2. A S-100 Random Byte Generator Using a~~~~~~~~~~~~~~~~~~~~~~ 
MLFSR. 

+5V 

S-100 8US 
017 
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repeats. The generator is clocked at 10M Hz so the 
sequence will run for about 30,000 years before repeat­ 
ing. 
Implementing one of these generators on the S-100 

bus is very simple. A wiring diagram for a 63-stage 
generator is given in Figure 2. The dip switch allows the 
generator to be addressed at any of 16 port addresses 
of the form XF hex, X=0,1 , ... ,F. The momentary switch 
S1 ~iS necessary if the generator should contain zeros in 
eac stage on power-up, it will continue to generate 
only eros. By momentarily closing S1 some high bits 
are int~duced. Once the generator has at least one 
high bit I can never return to a state where each register 
contains a ero. The generator is clocked at 10M Hz, in 
part to assure that two successive calls will provide 
bytes from widely separated regions of the sequence. A 
second reason concerns the bus timing. Some circuitry 
must be provided to protect against latching onto the 
bus while the generator is in transition. This is accom­ 
plished by the D-flip flop. The latching occurs on the first 
trailing edge of the generator's clock after the RD signal 
goes low. Since the shift registers are clocked on the 
leading edge, the contents of the shift registers will 
always be stable when latched onto the bus. This circuit 
causes a delay of up to 100 nanoseconds from the time 
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that RD goes low until the latching occurs. This delay 
causes no problems with 2-MHz 8080's or 8085's, or 
with 4-M Hz Z-80's because of the wait status that is 
internally inserted in the Z-80 during input instructions. 
However, this interface definitely does not meet the 
IEEE timing standards. It will meet the standard on a 4 
MHz bus if a 20-MHz crystal is substituted, giving a 
maximal delay of 50 nanoseconds. This equals the 
25±0.01 tcy maximum allowed by the standard. Alterna­ 
tively, a simple circuit to generate a wait state can be 
included. 
The entire generator can be wire-wrapped on a small 

portion of a prototype board in a few hours. The basic 
design can be embellished by adding a 74LS374 Octal 
latch to latch the generated bytes onto an 8-LED display 
which can be attached to the board by a jumper and 
placed outside of the computer enclosure. This is useful 
for debugging to make sure that the generated bytes are 
the same as those being read by the computer. 

Once constructed, the random byte generator should 
be thoroughly tested for randomness. There are two 
reasons for this. The first is simply to make sure that no 
errors were made in the wiring. The second is more 
complicated. It turns out that all of the mathematical 
demonstrations of the randomness properties of these 
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~ /*********~*********************************************************** 
~ . " 

rantest 
A program to test the performance of the hardware random number 
generator. 

*********************************************************************/ 

#include (std.h) 

static double mean = 0.0; 
static double variance = 0.0; 
static unsigned int n = 0; 
static unsigned char *base = NULL; 

main () 
( 

double bit prob[8], runs t[8], chisguared (); 
int i; - - 

putlin("\n Test of the hardware random number generator\n",52); 
putlin{"\nHow many random bytes? ",24); putch(-l); 
n = getint(lO); /" get decimal integer from stdin "/ 

ranfill (base = alloc(n, NULL), n); 
bit pattern(bit prob); 
runs test(runs_t); 

putfmt("\n bit prob[bit=l] runs t\n"); 
for (i = 0; i <= 7; i++) 

putfmt("%l2i%14.4f%l3.4f\n", i, bit prob(iJ, runs t[i]); 
putfmt("\nmean number of one bits per byte; %.4f, varia~ce = %.4£\n", 

mean, variance) i 
putfmt("normalized chisquared = %.4f\n\n", chisquared(»; 

bit pattern(bit prob) 
double "bit pr oE: ( _ 

unsigned char *Pi 
unsigned int a(8], total, rbyte, i, j; 
unsigned long m = 0, v = 0; 

for (i = 0; i (= 7; i++) 
a [ i] = 0; 

p = base; 
for {i = 1; i (= ni i++) 

rbyte = "p++; 
total = 0; 
for (j = 0; j (= 7; j++) 

if (rbyte & (1 « j» ( 
a [j] ++; 
total++; 

m += ..total; 
v += total * total; 

mean = «double) m) / n; 
v a r iance = ({double) v) / n - mean * mean; 
for (i = 0; i (= 7; i++) 3: bit_prob(i] = «double) a(i]) / n; 

(5 
::DO runs_test( runs_t) 

double *runs t; en ( _ 
-< unsigned char = p , 
C/) unsigned int last r , i, j, runs[8), rbyte, mask; fit double dn, rmean,-sigma, sqrt(); 

3: for (i = 0; i c= 7; i++) en run s [ i] = l; 

p = base; 
last r = *p++; 
for (i = 2; i (= n : i++) 

rbyte = *p++; 
mas k = 1; 
for (j = 0; j (= 7; j++) ( 

if « rbyte & mask) != (last r & mask)) 
runs[j]++; _ 

mask «= 1; 
] 

last r = rbyte; 

dn = (double) n; 
rmean = dn / 2.0 - 1.0; 
s i 9 ma = sq r t ( d n " ( d n - 2. 0) / ( 4 . 0 " (d n - 1. 0) ) ) ; 
for (i = 0; i (= 7; i++) 

runs_t[i] = (runs[i] - rmean) / sigma; 

double chisquared() 
( 

B> 

unsigned char = p , 
unsigned iot m(256], i; 
double expect, chisq = 0.0, temp, sqrt(); 

for (i = 0; i (= 255; i++) 
m[ i] = 0; 

p = ba se; 
fa r (i = 1; i (= n i i ++ ) 

m[ *p++] ++; 
expect = n / 256.0; 
for (i = 0; i (= 255; i++) ( 

temp = m[l] - expect; 
chisq += temp * temp / expect; 

] 
r e t ur n t t c h i s q - 255.0) / sqrt(510.0)); 

,:::::: ::::::: :::::: ::::::::: ::::::::::::::::: ::: :::: :::: :::: ::::::; 

ranfill 
ranfill(base, n) 
unsigned char *base; 
int n; 
ranfill places n random bytes in memory beginning at base 

i ::: :::::::::: :::::: ::::::::: :::::::::::: :::::::: ::::: :::: ::::: ::::; 

.z80 
public 
ext 
rng 

ranfill: 

loop: 

end 

B> 

ranfill 
c$ ent, c$ ret 
equ Obfh ;port address of random no. gen. 

call c$ent 
pop hI 
pop hl 
pop hI 
pop bc 
in a, (rng) 
Id (hl) ,a 
inc hl 
dec bc 
ld a,b 
or c 
jr nz, loop 
jp c$ ret 

isave c environment 
; inc sp by 2 
; " 
;hl = base 
; bc = n 
;get random byte 
;stash it 
;kick pointer 
idecrement counter 

check counter 
jump if counter> 0 
return to c 
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Figure 4. Typical outputs of rantest program. ~~~ 
Test of the hardware random number generator 

How many random bytes? 30000 

bit 
o 
1 
2 
3 
4 
5 
6 
7 

prob[bit=lJ 
0.5039 
0.5014 
0.4971 
0.4961 
0.5029 
0.5013 
0.4980 
0.4907 

runs t 
-0.4272 
-0.5427 
0.3349 
0.4619 
o • 1848 

-0.3233 
-1.7667 
-0.3580 

mean number of one bits per byte = 3.9914, 
variance = l.9858 normalized chisquared = -0.9890 

Test of the pli-80 function rand 

How many random bytes? 30000 

prob[bit=lJ 
0.5000 
0.4999 
0.5000 
0.4997 
0.4999 
0.5003 
0.5005 
0.5010 

bi t 
o 
1 
2 
3 
4 
5 
6 
7 

runs t 
54.1679 

5.4387 
2.6789 

-l.3510 
0.7275 

-0.9700 
-0.1270 
0.1155 

mean number of one bits per byte = 4.0011, 
variance = 2.0022 normalized chisquared = -0.0942 

generators are based on averages taken over the entire 
sequence. In general, one is only using a very small 
fraction of the total sequence so the available mathe­ 
matics is not entirely relevant. This necessitates that the 
generator be thoroughly examined with a series of 
statistical tests. In Figure 3 I have included a C listing of 
a program which examines several properties of the 
generators. The program starts off by calling the assem­ 
bly language subroutine ranfill which places n random 
bytes in memory beginning at base for later testing. It is 
best to generate the random bytes as quickly as possible, 
since if correlations are to appear they will most likely 
involve bytes relatively close together in the sequence. 
The bytes are then examined in sequence by three C 
functions: 
Bit pattern. This procedure calculates three quantities: 

1) the fraction of one bits in each position in the 
generated bytes; 2) the mean number of one bits per 
byte; and 3) the variance in the number of one bits per 
byte. If everything is working we would expect about 
half of the bits to be ones and half to be zeros for each of 
the 8 bit positions among the n bytes. If this fraction lies 
outside of the range O.5± 1 /4n then there is reason to 
suspect the generator. If the fraction exceeds 0.5 then a 
good place to look for problems is with the interface to 
the bus. If the timing isn't correct the result is usually to 
read FFhex, which causes the inflation in the fraction of 
one bits. The mean number of one bits per byte should 
be about 4.0, while the variance should be about 2.0. If 
there are correlations between neighboring bits within a 
byte, this should cause the variance to be other than 2.0. 

Chisquerea. This procedure tests to see if all 256 
bytes are generated with equal frequency. If the normal­ 
ized chisquared lies outside of the range ± 1.96 more 
often than 1 time in 20, something is amiss. In earlier 
versions I found this to be another good indicator of 
interface problems. The normalized chisquared is used 
because the degrees of freedom (255) are so large. 
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Runs_test. This test examines the number of runs of 
zeros and ones for each bit throughout the entire n 
bytes. This is a very good test for randomness between 
successive bytes. If the t-values lie outside of the range 
± 1.96 more often than 1 time in 20, something is wrong. 
Details of this test may be found in an elementary 
statistics book. 

Figure 4 gives a typical output from this program. As is 
evident, the generator checks out quite well. 

If the rantest program is modified to examine the high 
order eight bits of the random number generator sup­ 
plied with PL/I-80 the results are as in Figure 4. The 
runs test shows that the lowest two bits are not at all 
random in their behavior. This is a property of multipli­ 
cative generators that is of no concern for simple 
applications, but can obviously cause serious problems 
in more sophisticated programs, particularly those 
requiring truly random bytes and not uniform random 
variates. • 
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Error Detection And Correction Codes 
by Robert B. MacKinnon 

A summary of the techniques used to detect transmission errors 
and the means of automatic correction. 

Principles 
Digital computers, especially those involved in data 

communications, are susceptible to extraneous noise 
sources that introduce transmission errors. Although the 
effects from noise sources can be minimized, they can't 
be totally eliminated; as a result, errors can creep in. 
However, through the use of error detection hardware 
and algorithms, it is possible for transient errors to be 
detected and corrected. For years, digital communica­ 
tions systems, unattended data gathering equipment and 
digital computers have used special codes to perform 
the correction process. These codes range from the sim­ 
ple parity checking process to complex polynomial 
codes such as the Bosi·Chaudhri code. No matter which 
system is chosen, all error correction codes must adhere 
to certain principles of redundancy and efficiency. 
After detecting an error, the system has to do one of 

the following three operations: 
1. Ignore it. 
2. Flag the error and ask for retransmission of the 

information. 
3. Correct the error upon detection without asking for 

retransm ission. 
Each level of detection involves increasing complexity 

of implementation and redundancy. Redundant informa­ 
tion is extraneous data to the original meaning of the 
data. It is added to help reduce the chance of an unde­ 
tected error occuriilg during the transmission of data. 
Redundant information is defined as: 

R = 1 - ( (no. of info. bits) / (total no. of bits) ) 
For example, assume a simple parity check bit is added 

to an eight bit digital word. The redundancy resulting 
from adding this bit is: 

1-(8/9)=0.1110r11.1% 
This means that 11.1 percent of that digital word is 

totally unnecessary to the original meaning of the data. 

Robert B. MacKinnon, 5 Parkway 1709, Willowdale, Ontario, Canada 
M2J1L9. 
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We can see that as more bits are used as error checking 
bits, the digital word becomes longer and less efficient. 
Efficiency is the converse of redundancy and is defined 
as: 

E = 1 - R 
For the above example, the efficiency of the simple 
parity check is: 

1 - 0.111 = 0.889 or 88.9% 

Code Distance 
When an error occurs in a digital transmission, the 

receiving station does one of three operations=t l ) 
ignore the error, (2) ask for a retransmission or (3) correct 
the error. Each level. of error detection implies an in­ 
crease in redundancy. 
The first level-to ignore the error-has a redundancy 

of zero and an efficiency of 100%. In some cases (ie. 
telegrams via TTY), the errors can be ignored and the 
human operator can interpolate between the errors. 
However, such a system would be totally unacceptable 
for digital transmission. For most simple digital trans­ 
mission systems, the second level of error detection­ 
asking for retransmission of the information-is used. 
The receiving station uses a simple M-out-of-N code, 
parity check or checksum to detect a single bit deviation 
and then asks for retransmission of the errored data 
block. 
As the detection scheme becomes more complex, a 

measurement of the effectiveness of the code is 
required. The measurement is arbitrary and is called the 
code distance (ie. the minimum separation between 
code words). If the minimum distance between code 
words is one, the code cannot detect any errors. When 
the code distance is two, the scheme cannot correct any 
errors but can detect single bit errors. A code distance of 
three implies detection of double bit errors and correc­ 
tion of single bit errors. This distance is often referred to 
as the hamming distance. 
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Error Detection, continued ... 

Figure 1 presents the first seven code distances. Each 
level increase involves a decrease in efficiency but an 
increase in reliability of the code. Usually the adoption of 
a particular error correction code involves trading off 
some reliability for ease of implementation or speed. 

Figure 1. Code Distances~~~~~~~~~~ 

Distance Detection Correction 

1 0 0 
2 1 0 
3 2 .or 1 
4 2 plus 1 
5 2 plus 2 
6 3 plus 2 
7 3 plus 3 

Fixed Weight Codes 
The Fixed Weight or M-out-of-N code is an integral 

character representation code which detects single bit 
errors. Each character that the code will represent must 
contain 'M' number of ones out of a possible 'N' informa­ 
tion bits. This code differs from most because there are 
no extraneous redundant bits; rather, the content of the 
information determines whether an error has occured. 
The possible number of character representations is se­ 
verely limited by such an encoding scheme. The total 
number of legal combinations possible with this code is 
given by: 

Q = N! / (M! (N -M) !) 

For example, a 4-out-of-8 code provides: 

Q = 8! / (4! (8 - 4) !) = 70 characters 

and the usable number of information bits is given by the 
equation 

D = LOG (total no. of bits) 

which means, for the above example, the usable number 
of information bits contained in the code is: 

D = LOG (70) = 6.13 bits 

R = 1 - (6.13 / 8) = 0.233 ot 23.3% 

Another limitation of this code is its inability to resolve 
double-bit errors. 

P.rlt~ 
The most common form of error detection is the parity 

code. Parity can exist in two forms, even or odd. Even 
parity adds on a one bit to the digital word when the total 
numberof ones in the word is even. It adds a zero bit if the 
number is odd. Conversly, odd parity adds a one bit when 
the total number of ones is odd. Parity is easy to generate 
and to detect and has a low redundancy. However, it is 
limited to detection of only single-bit errors (code dis- 
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tance is two). It can be shown that approximately 30% of 
the time, simple parity checking will fail to detect most 
errors that occur to an eight bit word when transmitted. 
Noise pulses usually last long enough to destroy the 
integrity of at least two of the bits. Other methods using 
polynomial checks have been devised to detect these 
double-bit errors. 

Poly nominal Codes 
As mentioned above, codes containing simple parity 

checks permit the detection of errors but offer no means 
of correction. If sufficient redundancy is added to the 
original information in the correct patterns, codes can be 
constructed so the errors can be corrected at the receiv­ 
ing station, without the need to retransmit the block in 
error. Such forward acting codes are discussed below. 

Matrix Sum 
In the matrix sum correction code, each character of 

the set to be encoded is arbitrarily assigned a number. 
For instance, assume A=1, B=2, C=3, and so on for the 
entire alphabet. Next, tile letters are grouped in threes, 
the numbers assigned and arranged in rows to form a 
square matrix. The sums of all the rows and columns are 
taken and the total of the row and column sums taken 
(Figure 2). 
The sums are converted back to corresponding char­ 

acters and transmitted serially as below: 

ABCDEFGHILORFOXS 

Figure 2. Matrix Sum Encoding~~~~~~~ 

2 3 1 6 

--~--~--;--- ---~; .. 
12 15 18 45 

A B Cf F 

-~---~--~ -~- 
LOR S 

If any letter or letters were to be garbled when trans­ 
mitted, the decoding process is a simple substitution 
process for the received character information; add ver­ 
tically and horizontally to see where the error occurred 
and subtract vertically to determine the correct charac­ 
ter. This system has been used by the U.S. Navy when 
transmitting RTTY messages. It is apparent that the sys­ 
tem of encoding and decoding is tedious-but par­ 
ticularly suited to computer applications with one way 
transmissions since the code does not utilize any form of 
reeoback. The 3 x 3 matrix will correct 90% of all single­ 
bit errors and a 9 x 9 matrix will correct 99.9% of all errors 
with only a 23.4% overhead in message length. The 
redundency of this method is 0.19 or nineteen percent. 

Hamming Code 
The most popular EDC code in use in digital computers 

today is the Hamming Code. This system introduces a 
code distance of 3: sufficient enough to correct single-bit 
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errors and detect double-bit errors. This is done by asso­ 
ciating even parity check bits with unique combinations 
of information bits. Each check bit is responsible for 
checking the parity of its particular combination of infor­ 
mation bits; for example, in the case of an eight bit word 
(as tabulated in figure 3) C1 checks 13, IS, 17, 19 and 111; 
C2 checks parity for 13,16,17,110 and 111; C4 checks IS, 
16,17 and 112; and C8 checks 19,110,111 and 112. By 
gating the check bits into appropriate holding registers, 
the receiving device can determine the validity of the 
received character, determine the position of the bit in 
error, correct it (by reversing it), remove the parity bits 
and deliver the corrected words. The Hamming Code 
determines the position of the bit in error by first 
detecting an even parity error, then using the C1, C2, C4 
and C8 output as a binary value pointing to the position 
of the bit in error. 

Figure 3. Hamming Chart and Resulting~~~~ 
Boolean Equations 

Check Bit Register Output Error 
C8 C4 C2 C1 Bits 

0 0 0 0 NONE 
0 0 0 1 C1 
0 0 1 0 C2 
0 0 1 1 13 
0 1 0 0 C4 
0 1 0 1 15 
0 1 1 0 16 
0 1 1 1 17 
1 0 0 0 C8 
1 0 0 1 19 
1 0 1 0 110 
1 0 1 1 111 
1 1 0 0 112 
1 1 0 1 - 
1 1 1 0 - 
1 1 1 1 - 

Note: The subscripts for the Error Bits above 
indicate the absolute bit positions (i.e. the indices 
of the bits being checked). The 'I' prefix indicates 
the actual data bits and the 'C' prefix indicates the 
check bits. As the example shows the machine 
requires twelve bits to check a single byte of data. 

Boolean Equations for the Hamming Check Bits 
C1 = (C1 + 13 + 17 +19 +111) 
C2 = (C2 + 13 + 16 +17 + 110 + 111) 
C4 = (C4 + 15 + 16 + 17 + 11 2) 
C8=(C8+19+110+111 +112) 

For a single byte word, four Hamming bits are required, 
increasing the redundancy of the code to 0.667. This 
inefficiency is offset by the forward acting characteristic 
inhrent in the code. That is, the correction occurs at the 
receiving station and retransmission of the data is 
eliminated. • 

Software for 
NorthStar 

Users 
EXPENSE PROFILE $29.95 

Now a program that really helps at 
income tax time. It summarizes 
expenses by categories and by 
person. Makes SEPARATE vs JOINT 
TAX RETURN comparisons simple. 

Promotes frequent review of 
spending habits. Guided by MENUS, 
add new expenses, categories, and 
users anytime. Quickly search to 
any item to make changes. Store 
expenses on disk automatically. 

DYNAMIC BUDGET $29.95 
Cope with rapidly changing economic 
conditions. Forcast effects of 
INFLATION on your family. 
CALENDAR built-in so recurring 
items like rent entered only once. 

Monthly listings of expenses, 
income, and balance. Change or add 
items anytime, data automatically 
stored on disk. 

PATHFINDER DISASSEMBLER 
$22.50 

Z80 or 8080 code. Pauses at each 
jump or call to allow you to follow 
program or continue straight 
ahead. Printer & video output. 

KID MATH $17.50 
Math drill. Watch speed, accuracy 
and confidence grow. 

CP/M VERSIONS 
AVAILABLE SOON 

First class postage paid In U.S. MD residents add 5% tax. 

The Software Connection 
10703 Meadowhill Rd. 

Dept KB Silver Spring, MD 20901 
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GETFILE- A Useful CP/M Utility Program 
by Thomas W. Cage 

Load and execute a file anywhere in memory. 

The CP/M operating system has 
many advantages, however, one of its 
disadvantages is the inability to load 
files into memory at locations other 
than the beginning of the TPA. The 
program GETFILE.COM will allow the 
user to load a file into memory at any 
location above OOFFH and then pro­ 
vide the option of executing an address 
chosen by the user. 

Example: 
A GETFILE FILENAME.EXT 5000 

Enter Execution Address in HEX: 5000 
A non HEX number, CR, or a num­ 

ber less than 01 OOH will return to the 
CP/M system. Loading a dummy file 
of 0 length will allow you to not alter 
memory and directly jump to a chosen 
address. 

Example: 
A GETFILE DUMMY.DMB 0100 

Enter Execution Address in HEX:XXYY 
A valid address must follow the 
dummy file name but the execution 
address can be any valid four digit 
hex number. 
When the GETFILE program is load­ 

ed into the TPA, it reads address 
0005H to obtain the DOS entry point. 
It then subtracts the difference for the 
beginning of the CCP minus 0100H, 
stores this in the DE register and 
relocates itself to the calculated 
address. • 

Thomas W. Cage, P. O. Box 806, Roswe", GA 
30015. 
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0100 
0005 = 
0080 ~ 
0001 
0000 
OOlA 
005C 
006D ~ 
OOOF 
006F " 
OOCO 
0828 
OA06 
OOOF 
0014 
O;.!OO 
0002 

0100 2A6DOO 
0103 010000 
0106 7D 
0l.07 CO:lEOl 
OlOA 71: 
OlOB C03EOl 
(HOt: 2A6FOO 
(IUl 7D 
OU;! CJJ3EOi 
01J.5 7C 
0116 C03EOl 
OU9 DJJ7C()0 
OU.C Il7 
01.1[1 2839 
o iir 21211011 
0:1.22 2:·~4402 
Ol2~; 2A06()0 
0128 11()6()A 
012B ED52 
01.2[1 E5 
012E 7C 
01.21' :124002 
0132 l.!0002 
eras EB 
Ol36 ()6C() 
OUIl [DAO 
ODA l.()FC 
o iac E1 
01.3D E9 

OL.IE Il630 
014() FEOA 

, 
ORO 
SDOS 
BUFF 
CONS 
CPH 
(,OH 
F'CB 
HBYTE 
lBP 
I.BYTE 
lENGTH 
HSGH 
OFFSET 
OF'ENF 
READF 
Tf'A 
TYF'EF 

INITI : 

HOVE: 

, 
HEX: 

'OETFILE', A CP/M Utilitw 
Read. an In~ut File and .tore. it at addre •• OXXYYH 

THOMAS W CAGE 
Dec.mb.r 10, 1980 --- Public Dom.in 

100H 
EIlU 
EIlU 
EIlU 
EIlU 
EaLl 
E!lU 
EIlU 
[IlU 
EtlU 
EIlU 
EtlU 
EtlU 
EClU 
EIJIJ 
EIlI.I 
EIJU 

1 .• HlD 
LXI 
MDV 
CAll 
HCIV 
CAll 
lHlD 
MDV 
CALL 

OSH 
SOH 
OlH 
OOH 
lAH 
5CH 
6DH 
OFH 
6FH 
OCOH 
OB28H 
OA06H 
OFH 
14H 
200H 
02H 

HBYTE 
B,O 
A,'­ 
HEX 
A,H 
HEX 
I..BYTE 
A,L 
HEX 

IDOS Entr ••• Point 
IIn~ut Disk Buffer Addr ••• 
'R •• d Conmol. 
IR.start CP/H Bwst.m 
'End of M •••••• Fl •• 
~Fil. Control Block Addr ••• 
'Hi.h Bwt. of Stor ••• Addr ••• in rCB 
;In~ut Buf~er Addr ••• 
'Low Bwt. of Stor ••• Addr ••• in FCB 
Ilen~th of Relocstable part of GETFILE 
IModifw Exit in MSG .ubroutin. 
'BDOB-Bt.rt of CCP-256 (for Cp/H 2.011) 
;File Open 
;Read Function 
;AddresD of Reloeatable part of GETFILE 
; T\=,pe Function 

;load Stora3e Address in ASCII 
;Convert ASCII Address to HEX 
; Hi~'ih Nibble 

ILow Nibble 

IHi!'lh Nibble 

MDV A.H ILow Nibble 
CALL HEX 
MDV A,HX IMove Hi~h a •.• ta to ACC 
ORA A IT~ffit far Storm •• Addr ••• 1 ••• th.n 0100H 
JRZ ERROR 
LXI H,HSGM ;Modlfw HBG Exit 
ilHLD MSGt6 
LHlD BDOSt1 iLo.d anos Address 
LXI D,OFFSET 
SBC Hl,DE ISubtract OFFSET from BDOS Addr ••• 
PUSH H ISave Calculated GETFILE Addre •• 
MDV A,H 
STA MSGt2 IModifw Relneatable Hi~h Address Bwte 
LXI D,TPA 
XCHG ;Address Pointers 
MVI a,lENGTH 
LDI ;Memorw to Memory Transfer 
D.INZ MOVE 
POP H 
PCHL 

SI.II 
cpr 

48 
to 

;Convert ASCII to HEX 
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0142 :5802 
01.44 [)607 
0l.46 FE10 HEXll 
0149 3()OC: 
01.4A SF 
01.4B DD29DD29 
OlAF DD:19DD29 
01.53 DD09 
O:l.5~5 cv 

0:1.51.) 21:5F01 ERROR: 
Ot"" CD4102 
o ist: C:JOOOO 

; 
01.51" OD0A496E76MBGl : 

0200 
0200 .1. 15COO 
0203 OEOF 
020S C[)0500 
o;wm AF' 
O;!O'f :'127COO 
020C 3fCBO 
020[ ::l2(WOO 
021..1. ;:!:l.FFf'F 
0214 ::lAOFOO 
021'7 F[BO 
02:1.9 200[ 
O;:.!:l.D D9 
02:1.C :1.:1. ~_;COO 
021.F 0[:1.4 
0221 cnosco 
0224 D'f 
022~5 D7 
0226 20:L6 
022fJ AF 
0229 ~;F 
022A l600 
()::,~2C 3C 
0220 :.120FOO 
O;:.!:IO E:~,) 
O;:!:.I:I. 21.f3000 
O;:.!::l4 :I. 'f 
023:~.;; 7E 
0;:.!:16 1:'::1. 
02:1/ Dl.l7700 
02::lA 1)1)23 
O;,!:'!C 1.1l116 

O;:!:'!E1 ;! :l7C()'2 
0241. n, 
0242 f'E1A 
0244 CI]OO 
024(, 1:19 
024/ :iF 
0;1413 0[02 
024A CD0500 
O;!4D (Icl 

024E 2~,~ 
024F .1.131"0 

o ::,~ ~5:1. 2:l0000 
02~,~4 U.OOOO 
02~57 0604 
02::~9 [Ic, 
o :~~ ::,) A (H10l 
02:::;C CDO~;OO 
O::!;:5f 1)'1 
O;!60 IJ630 
021.>2 FEOA 
0264 :31302 
0266 M07 
026B F'E10 
026A ['20000 
026[< 5F 
026E 2<]2(12929 
0272 1.9 
0273 10E4 
02'7~;.;j E::5 
0276 7C 
O;U7 Il7 
O;.!/D CAOOOO 
0;:.!71:l E" , 
027C Ol.lOAOA456EMSG2: 

005C 
005D 
006~5 ~~ 
O(MEJ 
006fJ 
OOlC 
O()lD 

A> 

JUL/ AUG 1982 

DRG 
GFILE: LXI 

MVI 
CALL 
XRA 
STA 
MVI 
STA 
LXI 

IlI:lYTE: LilA 
CPI 
. .IRNZ 
[XX 
I... X I 
MVI 
CAI...L 
EXX 
(IRA 
JRNZ 
XRA 
MDV 
MVI 
INH 

SBYTE: 

Mflfll 

KE:YB[I: 

KEY:I.: 

KEY2: 

FCl'DN 
FCBFN 
FCBFT 
rcam. 
F'CIlRC 
FCIlCF~ 
FCBLN 

• .lRe HEXl. ;Test for ACe < 10 
SUI 7 
CPr 16 ;Test for Valid Entrll 
.JRNC ERROR ,r •• t, fer ACC :- 115 
MDV E,A 
ADD IX, IX! ADD IX,IX ;L"ft Shift Addr ••• D.t. 
AriD IX,IXI ADD IX,IX 
ADD IX,BC 
RET 

LXI H.MSGl ;Error MessBse 
CALL MSGt3 
. .IMP CPM 

STA 
'P1.I~iH 

I...XI 
[lA[I 
MDV 
PDF' 
MDV 
INX 
"m 
LXI 
MIJV 
Cf-'I 
RZ! 
EXX 
MDV 
MVI 
CALL 
EXX 
INX 
,.JH 

200H 
[),FCB ;Open the Fi19 for Input 
C,OPENF 
BOOS 
A 
FCBCR 
A v 128 
lBP ~Set Buffer Pointer fo 128 
~~~OFFFFH;Set to -1 to start 
lEP ;Gvt Next Bwte 
1.213 
!:lBYTE 

[I.FCB 
C. F~EA[lF 
B[I()13 

A 
MSG 
A 
E.A 
IhO 
A 
J.[<F' 
H 
H,BI.IFF 
D 
A,M 
H 
'[X,O.A 
IX 
Ill) V Tr:, 
H. M~11:12 
A.M 
[IJM 
NOP 

E,A 
C,TYF'EF 
BDOS 

H 
HSG 

I...XI H,O 
I... X I n.o 
MVI fj,4 
[XX 
MVI c.eONS 
CALL [1(11)8 
EXX 
SUI 4(1 
cpr .to 
.. IRC KEY2 
SIJI 7 
cpr 1.6 
. .lNC CPM 
MDV E,A 
DAD H! DAD H! 
DAD D 
DJNZ KEY1 
PUSH H 
MDV A,H 
cmA A 
. .IZ Cr:'M 
f'CHL 

DB 

;Read Disk File Record 

;Check for Errors 

;Read the Bwte at BUFF t Ace 

;Pointer is Incremented 
;SitVe the Current File Addre&s 

;Bwte is ir1 the AcclJmulator 
~Ramtcr'a Fil~ Addr.~~ mnd Incr.m.nt 
;Store Dmta at Address OXXYYH 

';Incraffiant AddT'ess Pointer 

18M8a. Hi~h aw'~ ,_ Hod"i.d 
I PY';Lr'l1', HillmlS.iIIlf 

;(JRZ KEYED) Modified for Relocation 
;Save Re a i s t.e r s 

;Re~;tore Re~isters 

~Input 4 di~it HEX number from Ter~in.l 

'Convert ASCI! to HEX 

iTest for ACC < 10 

;Test for Valid Entrw 
;Test for ACe> 15 

;Decrement Di~it Counter 

;Teot for Address less than 0100H 
;RetlJT'n to CP/M S~stem 

:l.3Y10,10~'Enter Execution Address in HEX: ',26 

File Control Block Definitions 
Eau FCBtO ;Disk Name 
EflU 
EIlU 
ruu 
[(11.1 
Hili 
E[HI 

END 

FCIHl 
FCB+9 
FGFH1.2 
FCB+15 
FCIH:l2 
FC!,H33 

;File Name 
iDisk FilD TwP" (3 ch.r.cter.) 
'Fllw'm Currn.' R •• l Numb.r 
;File'. Record Count (0 to 12B) 
iCurrwnt (nwNt) Record Number (0 to 127) 
;FI:!J Lfmst,h 

~---­ 
BASIC B+™ 

with documentation 
$325.00 

Delphic Systems 
2260 Compton Avenue 
St. Louis, MO 63104 

314/773·6753 
Coming Next 

INVENTORY B + ™ 
VISA MasterCard 

MICRO B+ TM is a Trademark of FairCom 
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Hardware Review 

UNIPROM: State-Of-The-Art 
EPROM Programming 

by Steve Lei bson 

A short tutorial on EPROM's and a review of 
the Cer-Tek 5-100 UN/PROM board. 

EPROM's are useful; erasable, programmable read­ 
only memories (EPROM's) can be used to store pro­ 
grams and data for uses ranging from simple peri­ 
pheral drivers to entire languages. I use an EPROM in 
my North Star Horizon to store the routines which 
transform my memory-mapped video S-1 00 board into 
a Soroc 10-120 terminal emulator. My big problem in 
using EPROM's has been programming them. This 
article tells you how I solved that problem. 

Introduction to EPROM's 
The EPROM and the microprocessor were both born 

in the early 1970's. As early semiconductor devices, 
neither had much capability. The 4004 and 8008 were 
primitive processors and the 1702 EPROM could only 
store 256 bytes. 
Improved processing technology has brought us a 

rapid evolution in EPROM capacity. The 2708 quad­ 
rupled storage to 1024 bytes. The introduction of the 
2508 and 2758 five-volt only EPROM's acknowledged 
that microprocessor systems were headed toward 
single, five-volt power supplies. Currently, there is a 
wide range of capacities available from 1024 bytes in 
the 2508 and ;:!758 parts to 8192 bytes in the 2764. 
The 2528 promises to double this limit again to 16384 
bytes of storage. 
Manufacturers of EPROM's, in th.eir race to supply us 

with greater capacities, have also given us a few 
problems to deal with. Newer EPROM technologies 
sometimes require different programming techniques. 
Sometimes, two manufacturers producing the next 

Steve Lelbson, 4040 Greenbriar Rd., Boulder, CO 80303. 

54 

bigger part will select incompatible pinouts. These 
problems can make it very difficult to select an EPROM 
programmer that can program a wide range of devices. 

EPROM Programmers 
An EPROM can be thought of as a vast array of field­ 

effect transistors (FEr's). Normally, the FET is off, 
current does not flow between the source and drain; If 
a charge is placed on the gate of the FET however, it 
will turn on and allow current to flow. 
In EPROM FET's, there is a "floating gate" which is 

isolated from the rest of the FET by an insulating 
material. A high gate-to-source voltage will drive 
electrons through the insulator and deposit them in 
the floating gate. When the voltage is removed, the 
electrons no longer have the energy to cross the 
insulating barrier and the FET is permanently on. 
The high voltage is the programming voltage. Each 

type of EPROM has precise requirements for how 
much voltage is to be applied and for how long. Not 
enough voltage or too little time and the FET will not 
be programmed. Too much voltage or time may result 
in a damaged part. 
EPROM's may also be erased, that is what the "E" 

stands for. Until recently, the only way to erase an 
I;:PROM was with ultraviolet light. This required that 
EPROM's be packaged with quartz windows to allcw 
light to strike the chip. The ultraviolet light energizes 
the electrons trapped in the floating gate and allows 
them to cross the insulating barrier. This drains the 
gate of electrons and turns the FET off. 
Newer parts, electrically erasable programmable 

read-only memories (EEPROM's) can be erased with a 
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r-----LOOK NO FURTHER WE'VE GOT YOUR PRICE!------, 
ALTOS COMPUTERS 
5000-15 Single User (64K, 2-1 MB 5" disks) 
5OOO-5D Single User (64K, 1 MB + 5MB 5" disk) 
8600-10 8-User (512K, .5MB + 10MB disks) 
AVL 'EAGLE' SERIES DESKTOP COMPUTERS 
Eagle 11 Desktop System (64K, dual 400K disk) 
Eagle III Desktop System (64K, dual 800K disk) 
Eagle IV Desktop System (64K, 800K + 7 .5MB disk) 

for 'Acctg_ Plus' & 'Spellbinder' W IP ADD 
BASIS COMPUTERS 
BASIS 102 (64K, Z80/6502 APPLE COMPATIBLE) 

CP/M, monitors & various disk drives also available 
COLUMBIA DATA PRODUCTS COMPUTERS 
NEW! Multi Personal Computer (128K, 2-400K disks, 8-slots) 
(IBM PC LOOK-ALIKE - far greater valuel) 
1503-2 System (128K, dual 800K disks) 
1802-1 System (128K, dual 1 MB 8" disks) 
CONCEPT 1000 - MultiBus - up to 16 users 
CORVUS DESKTOP COMPUTERS 

32-bit Mainframe power in a desktop system 
NEWI 'Concept' (256K, 68000, 120X56 CRT) from 
Disk subsystems (6, 11 & 20MB) from 
DIGITAL EQUIPMENT CORP. (DEC) 

Destined to become legends in their own time. 
'Rainbow 100' Z80/8088 w/CP/M-80/86, 132X24 CRT 
Professional 300 series (F 11 CPU) from 
DYNABYTE S100 COMPUTERS 
NEW! Series 6600 & 6900 'TriBus' Computers (Z80/8088) 
(8100, MultiBus & proprietary) 

RETAIL PREPAY 

MORROW 'DECISION' S100 COMPUTERS 
'Desktop' model (6SK, 2-400K 5" disks) 
'Rackmount' mode! (6SK, 2-500K 8" disks) 
Discus M5 (5MB rigid disk subsystem) 
Discus M 1 0 (10MB 8" rigid disk subsystem) 
Discus M20 (20MB 8" rigid disk subsystem) 
A822S Dual Slimline 8" floppy pkg. (2MB) 
N.E.C. DESKTOP COMPUTERS 

$2995 
$5995 

$10500 

RETAIL 

$2399 ~ 
$8399 

$2995 
$3995 
$5995 
$1000 

PREPAY 
$1995 

PREPAY RETAIL 

$1699 

$2995 
$2845 
$4495 

RETAIL 

$2499 
$H2l! 
$3499 
CALL! 

$4995 
$2695 
PREPAY 

$2795 
CALL! 

PREPAY 
$3995 

RETAIL 

RETAIL PREPAY 
$4195 
$4375 
$2195 
$3195 
$4795 
$1995 

RETAIL 

$3495 
$3695 
$1995 
$2695 
$3995 
$1695 
PllEI'AY 

$3295 
$4995 

$250 ~ 
$649 

$2795 ~ 

$700 
$500 
$2ll!Ilj 

KAYCOMP II a better value than either Osborne or Otrona! Includes: 9" BOX24 CRT, two 
1BOK disks, 64K, 280, CPIM, 'Select' WIP, SuperSpell, MicroPlan, MBASIC, etc. $1795 
NLS Battery Pack/Charger Option ~ 

Hold on to your hats the' Advanced Personal Computer' has arrived! Desktop com- 
puting will never be the same! 
NEWI 'APC' 128K, 8086, 1MB 8" disk GREEN 
NEWI 'APC' 128K, 8086, 2MB 8" disks COLOR 
Options: 128K RAM $600 8087 $200 

2S+2P 1/0 
PC8001 Pers. Computer or PC8031 Dual Disk 
PC8012 I I 0 & RAM Expansion Unit 
SPECIAL 64K System, 1/0, Dual Disk, 80X24 CRT 
NON-LINEAR SYSTEMS PORTABLE COMPUTERS 

SANYO DESKTOP COMPUTERS 
MBC-l000 'Creative Computer' 66K, 280, 300K disk 
BDF-160 Single 300K Add-on Drive Pkg. 
BDF-360 Dual 300K Add-on Drive Pkg. 
BDF-860 Dual 1 MB 8" Add-on Drive Pkg_ 
MBC-2000 64K Desktop System (2-300K disk) 
MBC-3000 64K Desktop System (2-1 MB disk) 
SYSTEMS GROUP S100 COMPUTERS 
System 2814 (64K RAM, 2MB Disk) 
System 2824 Two User (128K RAM, 2MB Disk) 
System 2819 (64K RAM, 11MB Disk) 
TELEVIDEO COMPUTER SYSTEMS 
TS-800 64K Satellite Wrkstn. for TS-806 
TS-802 Desktop System (64K, 2-800K disks) 
TS-802H Similar with 7.5MB Rigid Disk 
TS·806 Computer (64K, 800K + 7.5MB disk) 
'TeleSolutions' (WordStar & CalcStar) 
NEWI te-btt systems - available soon I CALL & RESERVE NOWI 
VECTOR GRAPHIC S100 SYSTEMS 

RETAIL PREPAY 

$995 
$1595 
$2995 
$3495 
$6495 

RETAIL 

$1795 
"'$S95 
$TI39 
$2695 
$2995 
$5495 
PllEI'AY 

$5890 
$6980 
$8905 

RETAIL 

$4599 
$54<19 
$6949 
PREPAY 

$1795 
$3495 
$6995 
$7195 
$495 

RETAIL 

$1399 
$2699 
ml!9' ~ 
$400 

PREPAY 

Vector offers ON-SITE service. & the most powerful W IP & spreadsheet software available 
on CP I M systems. 
TOP RATED in user surveys for over three years I 
For a limited period, we are passing FACTORY INCENTIVES straight thru to the customer, 
including: Memorite III, ExecuPlan, AccuChart & DataManager software (worth $1435). 

REGULAR W/REBATE 
System 2600 (64K, 2-6ooK disks, Z80B) $4495 $3895 
System 2800 - dual 1MB 8" drives IN STOCK I 'CJUIf 
System 3005 (64K, 600K + 5MB disks, Z80B) $6495 $5895 

ALL MODELS AVAILABLE AT SIMILAR SAVINGS! 
If you can find a better value than Vector - BUY IT! 

XEROX DESKTOP COMPUTER SYSTEMS RETAIL PREPAY 
'SAM' 820-1 (64K, dual 92K drives) $2995 
'SAM' 820-2 (64K, dual 8" 256K drives) $3795 
'SAM' 820-4 (64K, dual 8" 1 MB drives) 

Add $169 for CPIM 
VIDEO DISPLAY TERMINALS 
ADDS 'Viewpoint' series from. 
ADDS 'Viewpoint 90' emulating terminal 
AMPEX Dialog-80 CLOSEOUT SPECIAL 
DEC VT-lOl 
DEC VT-131 
LSI ADM-22 
PIICEON 2010 (80 X 66 Lines) 

$695 
$1295 
$1195 
$1650 
$2450 
$695 

$3595 

$589 
$TOtI'9 
$699 

$T09!! 
$1669 
CALL! 
$2999 

CALL! 

SCION MicroAngelo Color & B I W Terminals from 
T eleVideo 910 
TeleVideo 925C 
TeleVideo 950C 
NEWI TeleVideo 970 
NEWI TeleVideo 'Intelligent I' (w/64K RAM) 
Wyse WY-100 -or- Altos 'SmartTerm' 
Wyse WY-200 (132X25) 
Zenith Z19 CRT Terminal (VT52 compatible) 
MATRIX PRINTERS 
NEWI Anadex OP950 1 A Printer (200 cps) 
NEWI Anadex DP9620A (300/150 cps) DP/WP Printer 
DEC Letterprinter 100 (30/80/240 cps) DP/WP Prtr. 
Florida Data OSP120 (600/150 cps) Printer 
Flor. Data OSP130 (600/150/100 cps) Printer 
IDS 'Prism' 4-color printer (150/200 cps) 
Tally MT100 series (40/160 cps) from . 
Tally MT1800 series (50/200 cps) Printers 
Okidata 82A (120 cps - RS232 & Cent.) 
Okidata 83A (120 cps - wide carrage) 
Okidata 84 (200 cps - Dot Plot Graphics) 
LETTER QUALITY PRINTERS 

$2249 
$589 
$7llll ~ cmr 

$1399 
$899 
ffIll9 
$799 

P~AY 

$699 
$995 

$1195 

$1695 
$995 

$895 
RETAIL 

$1725 $1399 
$1599 
CALL! 
$3399 
$3699 
$ffi!!j 
CALL! 
$1639 ~ 
$7llll 

$lT!!l! 
PREPAY 

$3900 
$4200 
$1995 
$830 

$1995 
$649 
$995 

$1495 
RETAIL 

Diablo 620 Printer (25 cps) $2000 $1699 
Diablo 630 Printer (40 cps) $2900 $2099 
Diablo 630 KSR Terminal (40 cps) $3325 $2749 
NEC 3510 (RS232) or 3530 (Cent.) Printer $2295 $1899 
NEC 7700 Printer (O.E.M. parallel) $2995 $2399 
NEC 7710 (RS232) or 7730 (Cent.) Printer $3095 $2499 
NEC 7720 KSR Terminal (55 cps) $3610 ~ 
Qume Sprint 9 I 35 (35 cps) Printer $2160 $1899 
Qume Sprint 9/45 (45 cps) Ltd. Panel $2495 $2099 
Qume Sprint 9/45 (45 cps) Full Front Panel $2660 $2249 
TEC (C. Itoh) FlO Printer (40 cps) $1995 $1499 
Single Bin Sheet Feeder Mechanism $1550 $1100 
Dual Bin Sheet Feeder Mechanism $2300 Sl"6OO 
Envelope Feeder Mechanism . $1495 $1100 

(Please specify NEC, Qume, Diablo or TEC model) 
CLOSEOUT - Qume Sprint 3 & 5 'SpeedFeed' $1295 $599 

SOFTWARE 'BEST-SELLER' LIST -'--'R=E ••• TA""I<=L--'P'--'~~""A-'--'-Y 
Ashton-Tate 'dBASE II' Relational DBMS $700 $530 
'dBase II' for 8088/8086 C7iill 
Aspen 'ProofReader & Grammatik' $279 $229 
BPI Acctq., Job Cost or Inventory Modules $395 $3T!i 
CIS COBOL Compiler $850 $75ll 
Digital Research PLlI-80 $500 ~ 
Digital Research 'Pascal MT+' $475 ~ 
OMA 'THE FORMULA' Applications Generator $595 $500 
Ecosoft 'MicroStat' Statistics Library $295 m"9" 
Fox & Geller 'Quickscreen' Screen Bldr. $149 "S"135 
InterSystems 'PASCAL-ZB' Z80 PASCAL $395 s:J5O 
Lexisoft 'Spellbinder' Word Processing $495 $300 
MarketFax Sales & Marketing Tools $500 ~ 
mDBS III with DRS, QRS & RTL Utilities $:moo 
MicroPro WordStar wi MailMerge & Tutorial $665 $429 
MicroPro 'DataStar' File Manager $350 S2"3"5 
Microsoft BASIC-BO Compiler $395 mo 
Microsoft FORTRAN-80 Compiler $500 POO 
Microsoff COBOL-80 Compiler $750 $llOO 
NECHE 'Select' or NECIS 'Benchmark' W/P $495 S'IOO 
NECHE 'Report Manager' Electronic Wksht. $200 ST6!! 
NWA 'Statpak' Statistics Library $495 S'IOO 
NPI Law Office Mgr. wI GIL & Docket Control ~ 
Oasis 'The Word Plus' Speller (50K words) $150 $109 
Open Systems Acctg. & lnv. (per module) $995 ~ 
Palantir Word Processing Package $425 Sl50 
Peachtree 'PeachPak 4' (GL, AR, AP, PR, INV) $2475 $2001) 
'Reformatter' CPIM to IBM -or- DEC formats $200 
'Select' w/'SuperCalc' WIP Package $595 $iJOO 
Sorcim 'SuperCalc' Electronic Worksheet $295 ~ 
Sorcim 'Pascal 1M' for 8086 and 8088 $495 S'IOO 
Sorcim 'TRANS-86' Translator for 8086 $125 "Sl'""OO 
Sorcim 'ACT-86/88' (8086/8088 X-assembler) $175 $T39 

Star Systems Acctg. (GL, AR, OE, AP, PO, PR) 
Star Systems Property Management 
Systems Plus 'Aceto. Plus' (8 modules) 
Systems Plus (Any One Module) 
Target PlannerCalc gridsheet 
TLB Solomon I Acctg. System (MOBS based) 
TLB Solomon Series II Job Cost Acctg. 
Vector 'VPS' Series (MEM3, EPL2, etc.) 
Vector 'CONECT' Communications Software 
Vector CPIM 2.5 128K Upgrade (w/64K RAM card) 

(much more available - please call) 

$1600 
$950 

$4760 
$595 

$2595 
$3495 
$1585 

$1100 
'""S7'!m 
$35llO 
$469 
'"S5O' 

$2'200 
$3000 
$1250 
""ST5O 
$S95 

S100 & MultiBus Circuit Cards - 10% to 20% off 
1MB offers the FINEST SELECTION and BEST VALUES in computers, peripherals and soft­ 
ware, for the discriminating buyer. Our affiliate, Budget Info Systems, is an 'Authorized Dis­ 
tributor' for many product lines and offers 'Full Service' for each - COMPLETE WARRANTY 
PROTECTION IS ALWAYS ASSURED! 
1MB specializes in service to FOREIGN, PROFESSIONAL, MILITARY, GOVERNMENTAL, 
INSTITUTIONAL, and O,E.M. markets! Call for details regarding quantity discounts and low 
cost leasing plans. 
1MB values all of its customers, but we must encourage the untutored novice to purchase 
from a local 'Authorized Dealer', to preserve product integrity. Feel free to contact our office 
if no local dealer is available. We must insist that 'Turn-key Systems' be purchased through 
our 'Full Service' associate, Budget InfoSystems, to assure proper customer support. 
TERMS; PREPAYMENT CONTACT; Scott Secor, Gen'l. Mg'. 
F.O.B.: MPLS MN DELIVERY: Stock to 4 wks. A.R.O. 
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UNIPROM Review, continued ... 
voltage. Most EEPROM's are not pin-compatible with 
the older EPROM's and require different programming 
signals. Newer EEPROM's, to be available from Hitachi 
(48016) and General Instruments (5716) in the second 
half of 1982 are pin- and programming-compatible 
with the 2716. 
EPROM programmers must be able to supply the 

precise voltages and timings required by the EPROM's 
they program. Since different types of EPROM's re­ 
quire different programming techniques, the greater 
the number of types of EPROM's a programmer can 
program, the more complex the programmer's back­ 
ground must be. 
Industrial programmers such as those available from 

Pro-Lop and Data I/O can program a vast array of 
EPROM's and PROM's. They are based on micropro­ 
cessors which are programmed with the various 
EPROM programming requirements. They also cost 
several thousand dollars. 
Our microcomputers are a good basis for program­ 

ming EPROM's. They can be programmed for the 
precise timing required by several different parts. All 
that is needed is the proper connections to the 
EPROM and the necessary programming voltages. 
Several S-100 boards are available which allow a 

system to program EPROM's. Most can only program 
one or two types of EPROM. I felt that I needed more 
flexibility than that because of the consuiting work 
that I do. One EPROM type cannot cover all applications. 

The Cer-Tek UNIPROM 
The UNIPROM, a new board from Cer-Tek (6020 

Doniphan Drive, EI Paso, TX 79932) can program a 
wide range of devices. With software available from 
Cer-Tek, the UNIPROM can program the following 
devices: . 
2704,2708,2508,2758,2516,2716,2532,2732,8755,2564 
This list represents a range of EPROM capacity from 
512 bytes to 8192 bytes. The 8755 is a combination 
ROM and I/O chip made by Intel. 
The reason that the UNIPROM has this flexibility is 

that most of the programming characteristics are 
determined in software. Ten switches on the UNIPROM 
board route board signals to a 24-pin zero-insertion­ 
force (ZIF) programming socket. These switches allow 
the UNIPROM to accomodate the different EPROM 
pinouts. The on-board ZIF socket can accomodate all 
the EPROM's listed above except the three-supply 
TMS2716, the Intel 2732, and the 2564. These three 
devices will be supported by a programming console 
which attaches to the UNIPROM with a cable. You may 
also wire cable adapters for these devices. The 
UNIPROM manuals show you how. 
The TMS2716 requires three power supplies, unlike 

the Intel 2716, so Cer- Tek chose to support the more 
popular single-supply part on the board .. The Intel 
2732 has a different pin-out than the T12532. Cer-Tek 
decided that they could only support one pin-out with 
the on-board ZIF socket and chose the TMS2532 as 
the more popular device. The 2564 is supplied in a 28- 
pin package and simply won't fit into the on-board 
programming socket. These devices are supported in 
the disk-based software. 
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All of the signals routed to the EPROM are controlled 
through an 8255A Programmable Peripheral Interface 
(PPI). This chip has three eight-bit parallel ports which 
are used to drive the address and data pins of the 
EPROM. One bit of one of the PPI ports is used to turn 
the programming voltage on and off. A second bit is 
used to drive the Chip Select. Eight bits drive the data 
lines. This leaves 14 bits for address bits accomo­ 
dating EPROM sizes Lip to 16K. 
One key feature of the UNIPROM is that it is I/O 

mapped instead of memory mapped. The UNIPROM 
takes up only four I/O addresses. It is preset at the 
factory to reside at locations DO through D3 (hex) but 
can be relocated by cutting some traces and solder­ 
ing jumpers. 
This board can be left in the system since it isn't 

likely to conflict with other boards. Many S-1 00 EPROM 
programmers place the EPROM to be programmed in 
the memory space of the computer, meaning that 16K 
of memory space are lost to the programmer. Usually, 
you cannot afford to leave a board like that in your 
system-but the UI\IIPROM does not have this 
problem. 
Besides the PPI and the circuits needed to interface 

it to the S-1 00 bus, there is a DC-DC converter on the 
UNIPROM board which generates the 24.5 volt pro­ 
gramming voltage from 12 volts. That is all there is to 
the UNIPROM. The board is an elegant, simple 
approach to EPROM programming. 
Cer-Tek charges $1 99 for the assembled and tested 

UNIPROM board with manual. An EPROM Program­ 
ming System manual explains the theory behind the 
UNIPROM, how to use it and includes schematics and 
explanations of how the hardware works. 

The UNIPROM EPROM programming board for 
S-100 machines. In the center is the dip switch for 
setting the EPROM type. At the top are the 24-pin 
ZIF socket for the EPROM's and a 40-pin socket 
for 8755 EPROM and I/O combination chips. 

UNIPROM Software 
Also included in this manual is a source listing forthe 

software required to control the UNIPROM. This soft­ 
ware may be purchased for $55 on a 2716 EPROM. 
The software is written to load and execute from 
location 100 (hex), the start of the CP/M transient 
program area (TPA). You can also purchase software 
reassembled to run at other locations on EPROM for 
$80. 

MICROSYSTEMS 



The EPROM-based software will run on 8080, 8085 
and Z80 processors and can be installed in your 
computer two ways. If you have a socket in your 
system that can accomodate a 2716 (the five-volt 
kind), you may plug the EPROM in and use a monitor 
program such as CPiM's DDT to move the code from 
wherever the EPROM is located to location 100 when­ 
ever you need it. This method has the disadvantage of 
using up 2048 bytes of your computer's address 
space. 
Cer-Tek has a nice solution to this waste of address 

space. You can load the UNIPROM software through 
the UNIPROM board using a short routine you key in. 
The routine will read the EPROM placed in the pro­ 
gramming socket and load the code starting at the 
proper location. 

I did not purchase the EPROM version of the UNIPROM 
software because a disk version of the software is 
available' which has more capability for less money. 
This software is written for the CDOS and CP/M 
operating systems and costs $38. Included is a manual 
with a source listing. There is also a source file on the 
disk, intended to be assembled by the SD Systems 
Z80 assembler. 
The disk software is available on 8" single-sided, 

single-density CP/M or COOS disks, 5.25" COOS 
disks and 5.25" North Star single-sided, single-density 
CP/M disks. The disk version of the UNIPROM soft­ 
ware will run on 8080, 8085 and Z80 processors. I 
bought the North Star version which ran immediately. 
All of the EPROM's mentioned above are supported by 
the disk-based version of the software. The EPROM­ 
based software does not support programming of 
2564's and three-supply Texas Instruments 27616's. 
UNIPROM software commands include: 

B - Burn EPROM from memory image 
D - Display memory 
F - File name specifier for disk I/O 
L - Load a disk file into memory 
M - Move a block of memory 
P - Program (change) RAM memory 
R - Read an EPROM from UNIPROM to memory 
S - Save memory to a disk file 
T - Change EPROM type· 
V - Verify (compare) two blocks of memory 

All commands are available in the disk version, as is a 
command menu which is obtained by typing a question 
mark. The EPROM version does not have the disk 
commands F, L or S since it is designed to be 
independent of a disk operating system. These com­ 
mands can be replaced with others available from the 
disk operating software of your system. If you have a 
tape-based system, your tape commands will do 
nicely. 

Other Accessories 
Unfortunately, the programmer and the software 

don't quite prepare you to program EPROM's. There 
are two other accessories I feel you will need to take full 
advantage of the UNIPROM. The programming socket 
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IMPROVED 

UNIPROM 
THE VERSATILE EPROM HANDLING SYSTEM 

=- 

Reads/programs 2704, 2708, 2758, 2508_, 2516, 2716, (1 

supply),2532, 2732, INTEL'S 2732Aand the 87SSA (lNTELi 
NEC) with no personali ty modul~uired! All power is de­ 
rived from the S-100 bus, all signals are S-100 compatible. 
Port mapping occupies NO memory space. 

. An on-board wait-state generator allows use with bus clock 

rates exceeding 6mhz., with no loss in performance. 

All software is 8080/8085/280 compatible. 

Software includes "menu" command. "intelligent" EPROM 
read/w'rite and disk 1/0 commands, and functions usally found 
only in "monitors" and "debuggers ". These combine to make 
usage versatile yet extremely simple. 

Programming power is supplied on-board with no external 
connections other than the S-100 bus and with an off-on 
switch to protect the EPROMs during start-up. 

Software is available both on standard diskette formats (see 
below) and on a "bootstrappable" EPROM (for users of non­ 
standard disk or tape systems). All software is fully CDOS 
and CP/M "compatible. 
UNWROM board (A & T) with extensive documenta­ 

tion, including source listings - $199.00. 
UNIPROM disk-based software with source on disk 

and listing (specify 5.25" or 8" COOS or 
CPIM, or NORTHSTAR 5.25" CP/M) - 
$38.00. 

UNIPROM EPROM-based software (one 2532) with 
. source listing and bootstrap listing 

$55.00. . 
coos is a registered trademark of CROMECO, INC. 
CPIM is a registered trademark of DIGITAL RESEARCH, 
INC. . 
NORTHSTAR is a registered trademark of NORTHSTAR 
COMPUTER, INC. 

NEW!! NEW!!! NEW! 
8085 SINGLE BOARD COMPUTERS 

SBC85-1 
• 2K/4K ROM/EPROM (2516) EPROMs are not supplied. 

• 46 I/O lines--parallellserieslhandshake (6 independent ports) 

• All CPU control lines are available at the connectors. 

• This card is useful for the vast majority of control applications. 

• Price: $149.00 (assembled and tested) 

SBC85-2 
.2K ROM/EPROM (251612716) EPROMs are not supplied. 

• 22 I/O lines--parallel/series/handshake (3 independent ports) 

• Most CPU control lines are available at the connectors. 

• This card is very useful for small control application-so 

• Price: $119.00 (assembled and tested) 

The above boards have a CRYSTAL time base, an on-board 
regul ator (NO regulated supplies are required'). 256 bytes of RAM, 
1 timer, and a power-on LED indicator-light. Data and 
internal bus control lines are riot accessible. The boards 
are supported by complete and extensive manuals. Access 
connectors are double row pin header style for inexpensive 
but rugged use. There are solder masks and legends on top 
quality p.c. boards (double-sided, plated through holes, epoxy) 

~NC. 
6020 DONIPHAN DRIVE 
EL PASO, TEXAS, 79932 

(915) 581- 6697 

Discount Dealer for Penn slyvania; 

Cobble Court Computer Systems 
18 Dartmouth 
Haverford, PA 19041 
(215) 896- 8616 
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UNIPROM Review, continued ... 
is a bit hard to get at when the board is in the system. I 
bought a Mullen S-100 board extender to cure this. 
If you don't buy an extender, you may have to plug 

the EPROM into the UNIPROM before installing the 
board in your computer. Since you should always 
install the board when the power is off, you will be 
turning the computer on with the EPROM in place. That 
is a bad idea. Cer-Tek says that the programming 
voltage may come on at power-up. This could damage 
the EPROM depending on the state of the other 
signals to the EPROM. It could also program a location 
in the EPROM with bad data. 
Another way to solve this problem is to build an 

extension cable that extends the programming socket. 
This way, you can put the UNIPROM in the computer, 
route the cable through a convenient opening in the 
back, and replace the computer's cover. This is also 
what the programming consoles from Cer-Tek will do 
for you, when they are available. 

The Programmer Giveth/The Eraser Taketh Away 
Unless you are very rich and don't mind throwing out 

EPROM's after one programming cycle, you will even­ 
tually need to erase some of the EPROM's that you 
program. One way to do this is to leave the EPROM's in 
the sun for a week or two. Intel says this will erase 
them. A faster method is to purchase an EPROM 
eraser. The least expensive eraser I could find was the 
U/V-1 which is made by LS Engineering (Canoga Park, 
CAl. It is sold by Jade Computer Products (4901 W. 
Rosecrans, Hawthorne, CA, 902~0) for $39.95. Jade's 
part number is XME-3200. 
The U/V-1 came with no instructions, and it took me a 

half hour to figure out how to turn it on. I kept pushing 
the switch and nothing would happen. After a few 
minutes with an ohm meter and an old article on 
building EPROM erasers, I finally figured it out. To 
save you some time, I'll tell you how to start it up. A 
push button on the side of the U/V-1 is both an on/off 
switch and a starter. To turn the lamp on, push and 
hold the switch in until you can see a glow. Then 
release the switch and the light will stay on. It's always 
the simple things that get you! 

Using the UNIPROM 
After all this, we are finally ready to program some 

EPROM's. The first order of business is to set those 
ten switches on the board. Cer-Tek's manuals are 
good, but they are rather vague about setting the 
switches. The switches are grouped into two sets, one 
with two switches and the other with eight. The smaller 
set differentiates between 2532/2732's and all other 
EPROM's. The larger set differentiates between 
2704/2708's and all other EPROM's. 
The problem was that several switches are marked 

"0" and the others are marked "C". The markings 
were not explained in the manual. Some simple­ 
minded observation of the circuit board showed a 
large marking stating that "0" stands for "open" and 
"C" is for "closed." (I told you it's the simple things 
that get you.) I feel Cer- Tek needs to improve this part 
of the manual. If the switches are set incorrectly, the 
EPROM may be damaged. 
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After setting the switches, plug the board into your 
extender and turn the computer on. Bring up the 
software and you are ready for a "burn." Before you 
install the EPROM for programming however; make 
sure the "VPP ON!" LED is off! If the LED is on, the 
programming voltage is switched on and inserting the 
EPROM into the live socket may damage it. The LED 
should be off when the programming software is 
initialized. If it is on, something is wrong with the 
software. Check that the board is located at the 
address the software believes it to be. 

Cer- Tek's UN/PROM came out 
of the box, plugged into my 
system and worked the first 

time. The software is very easy 
to use and seems bug-free. 
/f you are considering an 
EPROM programmer, the 
UN/PROM deserves serious 

consideration. 

My First Burn 
I tested the UNIPROM with 2758 and 2716 EPROM's. 

Those are the devices I use most of the time. After 
setting the switches on the UNIPROM, I booted the 
software, told the program that my system ran at 4 
MHz, and that I would be programming 2758's. I 
placed the 2758 in the ZIF socket and requested a 
burn using the information at FOOO (hex). That is where 
the terminal emulation software resides in my system. 

In a little over 52 seconds, the EPROM had been 
checked for complete erasure, programmed and veri­ 
fied. The theoretical minimum programming time for a 
2758 is 51.2 seconds. One interesting side note about 
the UNIPROM is that it sings while it is programming. 
Varying loads on the 25-volt switching supply during 
programming cause the step-up transformer to "chirp." 
Next I tried a 2716. This merely required that I use 

the T(ype) command to specify the part. Again, I used 
the software at FOOO (hex) for the source. The EPROM 
was checked, programmed and verified in a little less 
than 103 seconds. The theoretical minimum time 
required to program a 2716 is 102.4 seconds. 
Finally, I found an old 2708 in my parts box that I had 

received as part of the IEEE MicroMouse contest. 
Since the UNIPROM can also program 2708's, I decided 
to try programming this part. After resetting the board 
switches for the 2708 and setting the EPROM type 
with the "T" command, I started the burn. 
The first thing I noticed was the sound coming from 

the board was different. While 2716's and 2758's 
require 50 millisecond programming pulses, the 
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2708 requires pulses between 100 microseconds and 
1 millisecond. A program pulse has to be applied to 
each location until 100 milliseconds worth of pulses 
have been applied to each location. The shorter 
pulses are barely audible. The theoretical minimum 
programming time for a 2708 is 102.4 seconds. 
After 201 seconds, the terminal beeped and "verify 

error" was displayed. "Oh no," I thought, "problems." 
After reading the UNIPROM documentation carefully, 
one of three explanations was possible. One, the 
board might not be able to program 2708's. This 
wasn't likely. Two, the EPROM might have only been 
partially erased and "phantom" bits might have 
appeared during the programming. Three, the EPROM 
might not be any good. How much trust can you put in a 
part that you got for free in a mouse contest? 

I temporarily ignored the first possibility and tried to 
verify the second by erasing the EPROM for an hour. 
Then I carefully placed an opaque label over the erase 
window on the EPROM. The UNIPROM manual states 
that stray light on the EPROM during programming 
might cause a faulty burn. Another programming 
attempt reproduced the first results and "verify error" 
sadly stared back at me from the screen. 
"Time for possibility number three," I decided. Check­ 

ing with the local.electronics shops, I found another 
2708, purchased it and fired up the UNIPROM once 
again. After a very long 201 seconds, "completed" 
was displayed. A perfect burn! 

Further Software Explorations 
Experimenting further with the disk-based software 

was very enlightening. The software is really a very 
good monitor for loading, patching and saving binary 
files. All commands are self-prompting. This differs 
from CP/M's DDT which requires you to remember 
command syntax. The only thing that takes some 
memory with the UNIPROM software is that spaces 
are used for delimiters instead of carriage returns. 
One thing I did not like about the software is that the 

common "control P" function in many CP/M utilities is 
missing. This command turns on the printer port so 
that anything displayed on the console is also copied 
to the printer. I think this would be a useful feature to 
use in conjunction with the D(ump) command. 
Another small problem with the software is error 

checking. When given an illegal response to the 
question of system clock speed, the program accepts 
the bogus input and merrily continues. Also, when 
illegal characters are typed during input, they cause 
the command to be immediately aborted before you 
can backspace and fix your mistake. 

Conclusions 
I am quite impressed with Cer-Tek's UNIPROM. It 

came out of the box, plugged into my system and 
worked the first time. The software is very easy to use 
and seems to be bug-free. The people at Cer-Tek have 
been most responsive to me and I feel they have a real 
committment to supporting this product. If you are 
considering an EPROM programmer, the UNIPROM 
deserves serious consideration. • 
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Attention C~/M· Users 
ANNOUNCING TWO NEW UTILITIES 

ITOZ AND ZTOI 
ItOZ / ZTOI are preprocessors to translators for Z -80' 
based CP / M systems. ITOZ accepts as input a source 
file written in extended INTEL 8080 (MAO) mnemonics 
and creates the equivalent output file in 1bO% ZILOG 
2-80 mnemonics. zroi provides the inverse translation 
from l-80 mnemonics to extended 8080. ttle.output file 
is fully tormatted, including original comments, and is 
ready to be assembled by t~e approprlate assembler. 
These utilities include the following features: 

• Provisions for adding user-specified' pseudo-cps 
or macro names . 

• Default or user-supplied output file name . 
•• Command Iilie switch to convert asterlsk to semi­ 

colon as comment delimiter 
• Command line switch to add colon at end Of labels 

if not already present 
• Error handling includes both console message 

and comment line written to output file 
• Complete documentation included as DOC file on 

disk 
ITOZ and ZTOI are available together on standard 8- 
inch disk or on Micropolis or North Star diskettes. All 
versions only $40.00 shipped postpaid in US. California 
residents please add 6% sales tax. 

RD SOFTWARE 
1290 Monument St., Pacific Palisades 

CA 90272 Tel: (213) 454-8270 
• CP / M is a registered trademark of Digital Research Corp. 

z·ao is a registered trademark of ZILOG Corp. 
a080 is a registered trademark of INTEL Corp. 
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MULTI USER ... 
Tried and true SIO - 4A BOARD 

4 Serial RS - 232 I/O Ports for the IEEE S - 100 Bus. 
Current Loops on 2 ports. 4 Asynchronus UARTs. Status 
handshake for fast printers. Baud rates from 4.7 Baud 
to 38.4K. Crystal time base. 
$249.50 Assembled and tested. 

Brand New! PSIO BOARD 
All the features of the SIO - 4A on 2 serials plus 2 parallel 
ports. Full handshake. Card edge connectors (Prewired 
connector cable RS - 232 or solder tabs) RS - 232 RTS 
and CTS signals. Board may be strapped for any pin - 
out. serial & parallel addressed independentally. 
$249.50 Assembled and tested. 

ll-ETA L4BS INCSINCE1969 

ALL THETA LABS. INC. PRODUCTS ARE WARRANTED FOR ONE YEAR 

P. O. Box 20337, Dallas, Texas 75220 (214) 351-6093 
Please add $1.50 for shipping in U.S.A. 

CIRCLE 41 ON READER SERVICE CARD 
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CP/M V2.2 Patches 
by Technical Support Croup 

Digital Research 

MOYCPM.COM 
Error Description(Patch '01,3/31/81) 
The following modification affects only CP/M systems 

that use the optional blocking and deblocking algorithms 
listed in Appendix G of the CP/M Alteration Guide. 
When updating a file under systems using the algorithms 
with no data added to the file, the last block of updated 
records is not written to that file. Contact Digital 
Research or your CP/M distributor if you are not certain 
that this patch applies to your system. 

Patch Procedure: 
Make sure that you have a back-up copy of MOVCPM. 

COM before using DDT to make the following changes. 
Use the Assemble command (A) and the Set command 
(S). After making the changes, return to the console 

. command processor using the GO command and save 
the modified memory image on disk. Be sure to update 
the memory image on tracks 0 and 1 by executing the 
new MOVCPM program as described in the CP/M 
Alteration Guide and by integrating your customized I/O 
system. 

A>ddt movcpm.com 
DDT VEilS 2.0 
NEXT PC 
2700 0100 

-alcd2 
lCD2 nap 
lCD3 nop 
lCD4 lxi h,O 
lCD7 

(Instructions were 
OCR C 
OCR C 
JNZ 12DF) 

-GO 
(Number of pages to save 

is oetermined from value 
displayed under next.' 

A> save 38 movcpm.com 

All information presented here is proprietary to Digital Research. 
Licensed users of CPt M2.2 software are granted the right to Include 
these modifications. 

Reprinted with permission of Digital Research. 
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Remember to install this patch to all CP/M systems 
that use the blocking/deblocking algorithms listed in 
Appendix G of the CP/M Alteration Guide. 

Error Description(Patch 01-00, 3/31/81): 
The following modification affects only CP/M systems 

that use the optional blocking and deblocking algorithms 
listed in Appendix G of the CP/M Alteration Guide. 
When updating a file under systems using the algorithms 
with no data added to the file, the last block of updated 
records is not written to that file. Contact Digital 
Research or your CP/M distributor if you are not certain 
that this patch applies to your system. 

Patch Procedure: 
Make sure you have a back-up copy of MOVCPM.COM 

before using DDT to make the following changes. Use 
the Assemble command (A) and the Set command (S). 
After making the changes, return to the console com­ 
mand processor usinq the GO command and save the 
modified memory image on disk. Be sure to update the 
memory image on tracks 0 and 1 by executing the new 
MOVCPM program as described in the CP/M Alteration 
Guide and by integrating your customized I/O system. 

A>ddt movcpm.com 
DDT VERS 2. a 
NEXT PC 
2800 0100 

-alcd2 
lCD2 nap 
lCD3 nap 
1CD4 Ixi h,O 
lCD7 

(Instructions were 
OCR C 
DCR C 
JNZ l2DF) 

-GO 
(Number. of. pages to save 
is determined from value 
displayed under next.) 

save 39 movcpm.com 

Remember to install this patch to all CP/M systems 
that use the blocking/deblocking algorithms listed in 
Appendix G of the CP/M Alteration Guide. 

MICROSYSTEMS 



Error Description(Patch 01-4200H, 3/31/81) 
The following modification affects only CP/M systems 

that use the optional blocking and deblocking algorithms 
listed in Appendix G of the CP/M Alteration Guide. 
When updating a file under systems using the algorithms 
with no data added to the file, the last block of updated 
records is not written to that file. Contact Digital 
Research or your CP/M distributor if you are not certain 
that this patch applies to your system. 

Patch Procedure: 
Make sure you have a back-up copy of MOVCPM.COM 

before using DDT to make the following changes. Use 
the Assemble command (A) and the Set command (S). 
After making the changes, return to the console com­ 
mand processor using the "G" command and save the 
modified memory image on disk. Be sure to update the 
memory image on tracks 0 and 1 by executing the new 
MOVCPM program as described in the CP/M Alteration 
Guide and by integrating your customized I/O system. 

A>ddt movcpm.com 
DDT VERS 2.0 
NEX1' PC 
6900 4300 

-aSED2 
SED2 nap 
SED3 nap 
SED4 Ixi h,O 
SE07 

(Instructi(}ns were 
OCR C 
OCR C 
.IN?' l20F) 

-G4200 
(NLlmher of pages to save 
is rlet0rmined from v~lue 
rtisplayed unrler next.) 

A> save 38 movcpm.com 

Remember to install this patch to all CP/M systems 
that use the blocking/deblocking algorithms listed in 
Appendix G of the CP/M Alteration Guide 

ASM.COM 
Error Description (Patch 02, 3/16/81): 
ASM occasionally generates an erroneous phase error 

when the identifier in a SET statement appears within an 
expression from another statement. 

For example: 
SET 
EQU 
END 

This patch also applies to CP/M V1.4 

Patch Procedure: 
Make sure you have a back-up copy of ASM.COM 

before using DDT to make the following changes. 

A>ddt asm.com 
DDT VERS 2.2 
NEX1' PC 
2100 0100 
-lldad 

lOAD C.~LL 13 5 2 
.11)80 CPT 05 
lDB2 CNZ 2000 

- aldad 
lOAD ca 11 lbBd 
lDllO 
- llb8d 
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IH8D NOP 
lB8E NOP 
l!loP NOP 

-albBd 
1880 call 1352 
lD90 ora a 
1891 jz Idb5 
1894 ret 
1895 
-~C 
A>save 32 asm.com 

SUBMIT.COM 
Error Description: (Patch 03, 6/27/80) 

SUBMIT does not accept control characters in .SUB 
files. SUBMIT recognizes certain control characters 
when preceded by an up arrow. SUBM IT should interpret 
the two characters" z as "control Z." 

Patch Procedure: 
Make sure you have a back-up copy of SUBMIT.COM 

before using DDT to make the following changes. 

A>ddt submit.com 
DDT V2.2 
NEXT PC 
0600 0100 
-10441 

0441 SUI 61 
0443 SorA 01::70 
0446 MOV C,A 
0447 MVI A,19 
0449 CMP C 
044A JNC 0456 
0440 LXI 8,0190 
0450 Cj\LL 02A7 
0453 JMP 045E 
0456 LOA OE7D 
0459 INR A 

-s442 
0442 61 41 
0443 32 
-gO 

A>save 5 submit.com 

Error Description (Patch 04, 6/27/81 ) 
If drive A is not the default drive when running the 

SUBMIT program, the $$$.sub file is created on the 
currently logged in disk. Therefore, you can not run a 
SUBMIT job from any drive other than A. After making 
the following changes, the system will always create the 
$$$ .sub file on drive A. 

Patch Procedure: 
Make sure you have a back-up copy of SUBMIT.COM 

before using DDT to make the following changes. 
A>ddt submit.com 
DDT V2.2 
NEXT PC 
0600 0100 
-d5bb 
05BB 00 24 24 24 20 .s s s 
05CO 20 20 20 20 53 55 42 00 00 00 lA lA lA lA lA lA SUB ... 
0500 lA IA lA lA lA lA IA IA lA lA IA lA lA lA lA lA 

-s5bb 
0588 00 I 
05BC 24 
-gO 
A>save 5 submit.com 

PIP.COM 
Error Description (Patch 05, 8/28/81): 
A problem occurs with the PIP Start and Quit options 

when the Start and Quit strings are the same length. 
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Good reasons why you should 
subscribe to Creative Computing. 

It's the Number One magazine 
of computer applications and software! 
There's one place you can always be sure of 
learning more about microcomputer software 
and applications: Creative Computing. 

Every month Creative Computing provides 
you with a continuing education on everything 
related to microcomputers and computer 
equipment. Useful articles, "how to" tutorials, 
exciting new applications, games and "no 
holds barred" reviews of the latest software 
and equipment make up a major part of 
Creative Computing's editorial content. 

iI Creative Computing 
gives you things to 
actually do with a 
computer. 

Just owning a computer isn't enough. 
You've got to know what to do with it. 
That's why applications are our primary 
focus. Text editing, animation, graphics, 
business simulations, data base and file 
systems, music synthesis, control of 
household devices, communications, 
games-some of the applications and soft­ 
ware you'll learn about in Creative 
Computing. 

Creative Computing 
covers computer 
education in depth. 

We started out as a computer education 
publication, and we're still committed to the 
educational community. We regularly carry 
articles on deSigning educational software, 
evaluating educational software, teaching 
concepts and terminology in computer 
education, text editing applications for lit­ 
erature and computer simulations in the 
classroom-plus a great deal more. 

ii Our price is right. 
By subscribing to Creative 
Computing now, you can save 
as much as 33% off the full 
subscription price. To learn 

elsewhere what you'll learn from Creative 
Computing, you might spend hundreds of 
dollars in course fees and books. Then 
you'd have to winnow out what you could 
use from all that you'd learned. But Cre­ 
ative Computing does that for you, so you'll 
have time to enjoy your own computing 
interests. And that saving of time makes 
this offer very inexpensive indeed. 

Join over 150,000 ~ 
Creative Computing readers 

by subscribing today! 
Just use the coupon 

at right. 

We give you probing features on program­ 
ming breakthroughs and important news. Plus 
in-depth articles on elementary, intermediate 
and advanced software and applications 
topics-to help you develop your knowledge 
and skills, save hundreds (perhaps thousands) 
of dollars in unneeded software, discover uses 
for your personal computer that you might 
never have considered. Articles that increase 
your overall "computer consciousness:' Here's 
how: rID Creative Computing "" C helps you decide which 

computer eqUipment 
is best for you. 

Our tough, no-nonsense equipment pro­ 
files arm you with the facts before you walk 
into a computer store. You'll know the right 
questions to ask and how to cut through 
the jargon and sales hype. We give you 
authoritative guidance in deciding what 
you need, what you don't need-and 
what's right for you and your pocketbook. 

Creative Computing 
discusses business 
applications in simple, 
nontechnical language. 

If you're a business person who needs to 
know about the latest developments in 
word processing and office applications, 
turn to Creative Computing. We clarify 
such business applications as investment 
analysis, futures evaluations, data base 
management, mailing list programs, text 
editing, word processing and simulations. 
And all the software available for business 
people. 

Creative Computing 
features the state of 
the art. 

/EJ Creative Computing brings you hours of 
mind-expanding game 
entertainment. 

We've got a soft spot for the computer 
game addict-and computer game soft­ 
ware. We know you want to understand 
more about the new computer games 
flooding the market: which ones are easi­ 
est to learn? Require the most skill? Offer 
the most surprises? Give you the best 
graphics? Provide the most challenge? 
Contain a new twist? Creative Computing 
brings you the answers. 

Columns on the most popular personal 
computers, a "software legal forum," let­ 
ters to the editor. Reviews of books, 
games, organizations, dealers and events. 
Fascinating interviews with leading inno­ 
vators, equipment designers, program de­ 
velopers and game inventors-men and 
women who'll give you a real glimpse of the 
future! 

r-------- SAVE UP TO 33%! ---------, 
Creative Computing· po. Box 5214· Boulder, Colorado 80322 

YES! Send me Creative Computing for: o One year (12 issues) for $19.97-1 save 20%! o Two years (24 issues) for $36.97-1 save 26%1 o Three years (36 issues) for $49.97-1 save 33%1 
Savings based on full one-year subscription price of $24.97. 

Check one: 0 Payment enclosed. 0 Bill me later. 

Mr. / Mrs. / Ms.--------;-~-:-,..,-;-;-__;;_:_:_:_:_:_---;--------___;;o= 
(please print full name) 8H096 

Address, Apt. __ 

City _ 

State Zip, _ 



CP/M Patches, continued ... 
Patch Procedure: 

Make sure you have a back-up copy of PIP.COM 
before using DDT to make the following changes. 

A>ddt pip.com 
DDT V2.2 
NEXT PC 
lEOO 0100 
-11168 

1168 LOA lF62 
1168 STA 10P7 
116E LXI H,lF62 
1171 MVI M·,OO 
1173 LDA IDF9 
1176 INR A 
1177 STA 10F8 

-a1168 
1168 1xi h,lf62 
1168 mov a,m 
116C sta Idf7 
116F mvi m,O 
1171 1xi h,ldf9 
1174 mov a,m 
1175 mvi m,D 
1177 inr a 
1178 dcx h 
1179 ;nov m,a 
117A 
-gO 
~>save 2~ pip.com 

Error Description (Patch 06, 11/10/81 ): 
A problem occurs with the PIP object file transfer 

options when copying file to file. 

Patch Procedure: 
Make sure you have a back-up copy of PIP.COM 

before using DDT to make the following changes. 
lI>ddt pip. com 
DDT V2.2 
NEXT PC 
lEOO 0100 
-10713 

0713 LOA IPSE 
0716 LXI H,lE04 
0719 ORA M 

-a0713 
0713 lda le04 
0716 lxi h,lfSe 
0719 
-11099 

1099 LOA lE04 
10ge RIIR 
1090 JNC 1082 

-al099 
1099 Ida IfSe 
109C . 
-11640 

1640 LOA lE04 
1643 RAR 
1644 JNC 1652 

-a1640 
1640 1da IfSe 
1643 
-gO 
A>save 29 pip. com 

Error Description (Patch 07, 1/21/82): 
When using the SUBMIT and XSUB utilities to execute 

multiple PIP commands from a submit file, it is not 
possible to exit from PIP automatically. This is because 
the SUBMIT utility does not accept lines with only a 
carriage return. 
This patch modifies PIP so that a period can be used 

to exit from PIP instead of a carriage return. In the 
submit file, place a single period (".") on a line by itself 
after the last PIP command to be executed. 

Patch Procedure: 
Make a back-up copy of PIP.COM before making any 

changes. The program DDT is required to make the 
changes. The changes are made by the following 
sequence of commands. 
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OA>DDT PIP.COM 
DOT VERS 2.2 
NEXT PC 
lEOO 0100 
-L54F 

054F CPI 00 
0551 JNZ 055E 
05S4 [,J!I,D 10FC 

-A54F 
054F CPI 2 
0551 JNC 5SE 
0554 

-GO 

A>SAVE 29 PIP.COM 

Error Description (Patch 08, 1/21/82) 
When using PIP to copy to the PRN logical device, the 

LPT physical device is automatically selected. This patch 
disables the selection of the LPT device and allows the 
PRN logical device to be used without affecting the 
current 10BYTE setting. 

Patch Procedure: 
Make a back-Up copy of PIP.COM before making any 

changes. The program DDT is required to make the 
changes. The changes are made by the following 
sequence of commands. 

OA>DllT PIP.COM 
DDT VERS 2.2 
NEXT PC 
lEOO 0100 
-LC66 

OC66 LXI H,0003 
OC69 MVI ~l, 80 
OC68 J~IP OC71 

-AC69 
OC69 NOP 
OC6A Nap 
OC68 

-GO 

A>SAVE 29 PIP.coa 

DEBLOCK.ASM 
Error Description (Patch 09, 2/11/82) 
The following modification affects only CP/M systems 

that use the optional blocking and deblocking algorithms 
listed in Appendix G of the CP/M Alteration Guide. The 
sector blocking and deblocking algorithms provided in 
the guide work improperly in certain circumstances. 

Patch Procedure: 
Use the CP/M text editor to insert the following 

changes: 
Following the comment on line 111 of Appendix G: 
"read the selected CP/M sector" 

Insert the following two lines: 
xra 
sta 

;accum = 0 
; unacnt = 0 

a 
unacnt 

The next source lines remain as shown: 
mvi 
sta 

a,l 
readop ; read opera tion 

Insert the following code in your BIOS Home 
routine: 
home: 

1da 
ora 
jn z 
sta 

homed: 

;check for pending write hstwrt 
a 
homed 
hstact ;c1ear host active flag 

Continue with the rest of the home routine. • 
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CP 1M V2.2 Application Notes 
by Technical Support Croup 

Digital Research 

The CCP Auto-Load Feature 
(AN. 1 , 8/25/81) 

Applicable products and version numbers: CP/M V1.4, 
V2.0, and V2.2 
Program: CCP (Console Command Processor) 

Normally, you interact with the CP/M CCP following 
the sign-on prompt. Utilizing the CCP Auto Load feature 
however, CP/M will execute an intitial program immedi­ 
ately after loading the operating system. 

Under normal operation, the CCP receives control 
from the BIOS upon a warm or cold boot. The beginning 
of the CCP module contains a two element jump vector 
and a command line that takes the following form. 

J~lP 
Jt-''iP 
DB 
DB 
DB 
DIl 
DB 

;STAR'l" THE CONSOLE PROCESSOR 
;CLEAJ( TilE INITIAL COMMAND 
; HAXIMlJ~l COMMflND LENGTH 
; COM~lAND LENGTH 
;8 BLANK CHARACTERS 

CCPSTART 
CCPCLEAR 
127 
o 

'COPYRIGHT ... ' ;COPYRIGHT NOTICE 

If control is transferred to location CCP (address 
3400H in a 20K CP/M), the console processor examines 
the command length at location CL (3407H in a 20K 

. CP/M). If the command length byte is zero, then you 
receive the sign-ori prompt and the CCP waits for 
console input. If the command length byte is not zero, 
the CCP assumes an initial command has already been 
entered. The CCP will execute the command on each 
cold or warm boot if control is transferred to location 

All information presented here is proprietary to Digital Research. 
Licensed users of CP/M2.2 software are granted the right to Include 
these modifications. 

Reprinted with permission of Digital Research. 
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CCP. However, if control is transferred to location 
CCP+3 (JMP CCPCLEAR), the initial command is clear­ 
ed and the program enters the CCP at the command line 
level displaying the default drive prompt. 
Specify the length of the initial command using a non­ 

zero CL byte. The command must be followed by a 
terminating zero. CP/M will execute the command 
following that CL byte. Although only 16 blank spaces 
are provided, you can move the Digital Research 
copyright notice for more spaces. 
You can initialize the command line of the CCP on the 

operating system tracks or in the relocatable image 
within the MOVCPM data area. The initial command will 
execute in distributed or reconfigured CP/M systems. 

In MOVCPM.COM or following SYSGEN and SAVE 
commands, the CP/M memory image is saved above the 
cold boot loader code starting at location (980H). If the 
system boot routines require more than 80H bytes, the 
CCP code may beqin at locatiori OAOOH. . 

Modifying MOVCPM.COM is similar to modifying the 
the CCP. The difference is that the CCP starts at location 
0980HH or OAOOH for systems requiring more than 80H 
bytes after DDT reads the CCP into memory. 
The following procedure uses DDT to modify the CCP, 

allowing execution of the initial command "DIR" after 
each warm or cold boot. 

l\>movcpm * .. * 

CONSTRUCTING 64K CP/M Verso 2.2 
READY FOR "SYSGEN" OR 
"SAVE 35 CPM64.COM 

A>ddt cpm64.com 
DDT VERS 2.2 
NEXT PC 

MICROSYSTEMS 



2400 0100 
-d980 
0980 C3 5C E7 C3 58 E7 7F 00 20 20 20 20 20 20 20 20 ... x ... 
0990 20 20 20 20 20 20 20 20 41 i)F SO r)q S2 49 47 48 COPYRIGH 
OgAD 54 20 28 43 29 20 31 39 37 39 2C 20 44 49 47 49 T (e) 1979, DIG! 
0980 54 41 4C 20 52 45 53 45 41 52 43 48 20 20 00 00 TAL RESEARCH .• 
09CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .............•.. 

-s987 
0987 00 3 
0988 20 44 
0989 20 49 
098A 20 52 
098B 20 0 
098C 20 
-d980 

0980 C3 5C E7 C3 58 E7 7F 03 44 49 52 00 20 20 20 20 .•. X ••• OIR. 
0990 20 20 20 20 20 20 20 20 43 4F 50 59 52 49 47 48 COPYRIGH 
09AD 54 20 28 43 29 20 31 39 37 39 2C 20 44 49 47 49 'I' (e) 1979, DIG! 
0980 54 41 4C 20 52 45 53 45 41 52 43 48 20 20 00 00 TAL RESEARCH ., 
09CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 . 

-gO 
A>sysgen 
S'.SGEN VER 2.0 
SOURCE DRIVE NAME (OR RETURN TO SKIP) 
DESTINATION DRIVE NAr-1E (OR RETURN TO REBOOT) b 
DESTINATION ON 13, THEN TYPE RE'fUIlN 
FUNCTION COMPLETE 
DESTINATION DRIVE NAHE (OR RETURN TO REllOO'r) 

Aeverslng The Backspace And Huboid Key 
Functions And Makh1g Rubout letentlcal To 

Backspace 
. (AN-2,6/2$/81) 

Applicable products and version numbers: CP/M V2.1 
and V2.2 
Program: BOOS 

In the tollowinq code segment procedures, addresses 
given are hexadecimal offsets from the base of the 
CP/M system. The CCP is normally located at 98dH but 
may be located at AOOH if a two sector boot is used. 
You can assemble the patch for your size memory 

system. The cprnbase will equal the BOOS entry point 
address at locations 6 and 7 in the base page of memory 
minus 806H. Be careful because this entry point address 
is changed when DDT or SID is loaded. Under DDT or 
SID you must follow the jump at location 5 until an 
address is found with a significant digit of at least 6. In 
the following example, the cpmbase would be E506H- 
806H or DOOOH. 

OOOS J ~'r cnoO 
CDOO Jf.'lP 031\4 
D 3[,4 XTliL 
D3AS SJlLI) 1<4 S? 
D3A8 X'lEL 
1J31\9 a:'tlP I-:S()(' 

Procedure to reverse the backspace and rubout key 
functions 

Patch into the SYSGEN or MOVCPM image exactly as 
you would patch-in a new version of your BIOS using 
the DDT "i" command followed by the DDT "r" command. 
Use the same offset as your custom BIOS and install the 
following code. 
c prnb.i s e e q u ;subtra.ck B0611 t r orn address at location 6 

org cpmhase -I- 0;\0211 

c p i 7fh ;was c pi 03h 

0[9 cp::;hL.lse + Ul\16h 

cpi 0811 i\V,")S c p i 7fl! 

Alternatively. you can install the above procedure 
directly into MOVCPM if you have MOVCPM.COM on 
your system disk. The patch will be applied automatically 
to any size system that you build using MOVCPM. Make 
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sure you have a back-up copy of MOVCPM.COM before 
using DDT to make the following changes. 

A>ddt movcpm.com 
DDT VERS 2.2 
NEXT PC 
2700 0100 
-11402 

1402 CPI 08 
1404 ,]NZ OA16 
1407 MOV A,B 
1408 ORA A 
1409 JZ 09EF 
140C OCR B 
1400 LOA 0130C 
1410 STA 0130A 
14l:l JflP OA70 
1416 CPI 7F 
1418 JNZ OA26 

-s14 a 3 
1403 08 7f 
1404 C2 
-s1417 
1417 7f 8 
1418 C2 
-gO 

A>save 38 movcpml.com 

The new program MOVCPMI.COM is used in place of 
MOVCPM.COM. The backspace and rubout key func­ 
tions will be reversed for any CP/M system generated 
with MOVCPMI.COM. 

Procedure to make RUBOUT identical to BACKSPACE 
Before installing this patch, the code at cpmbase + 

OAIBh should read: 
mov a,D 
ora 3 

je ('J l~nh'l Sf' I nQI'Yh 
mov a,m 
dec b 
dex h 
jmp cpmba se + Ul\i\~h 

Patch into the SYSGEN or MOVCPM image exactly as 
you would patch-in a new version of your BIOS using 
the DDT "i" command followed by the DDT "r" command. 
Use the same offset as your custom BIOS and install the 
following code. 

cpmbase egu 

O(g cpmba s e + OA18h 

mvi a,8h 
jCflp c pmba s c + 0/,07h 
end 

Alternatively, the above procedure can be installed 
directly into MOVCPM if you have MOVCPM.COM on 
your systems disk. The patch will be installed automati­ 
cally in any size system that you build using MOVCPM. 
Make sure you have a back-up copy of MOVCPM.COM 
before using DDT to make the following changes. 

A>ddt movcpm.com 
DDT VEnS 2.2 
NEXT PC 
2700 0100 
-1141b 

14113 MOV A,13 
141C ORA A 
141D JZ 09El' 
1420 MOV A,M 
1421 OCR B 

-a141b 
141B mv i .:t,8 
141D jrnp a07 
1420 
-gO 
J\>save 38 movcpml.com 

65 



Application Notes, continued ... 
The new program MOVCPM1.COM is used in place of 

MOVCPM.COM. The rubout and backspace key func­ 
tions will be identical in any CP/M system generated 
with MOVCPM1.COM. 

Sampie BIOS For A Serial Printer Device 
(AN-3,6/25/81) 

Applicable products and version numbers: Cp(M V1.4, 
V2.0, V2.1 and V2.2 
Program: BIOS 
The following code fragment will drive Diablo serial 

interface printers or other serial devices that use the X­ 
ON/X-OFF protocol for synchronization. A device that 
uses this protocol receives data faster that it can print. 
The device transmits a control-S character when its 
buffer becomes full and a control-O to receive more 
data after the buffer is emptied. 
L15T$STAT EQU DOH 
[.151'$1:>/\';'/\ E(,U 0111 
IN$MASK EQU 02H 
OUT$MnSK EQU 01H 

;.IST: 
cnLL LISTST ! JZ LIST 
nov A,e! ()UT LIS'rSOl\TI\ 
HET 

!.1S'i'ST 
;rcturn list statu:::: (0 if not r ee dy , FF if r e e dy ) 
LXI II,I.ST$FLAG 
IN ['1~;T$ST!\T ! I\NI INS$~1I\SK ! JI', NO$TNl'UT 
IN LIS'r$DATI>. ! ANI 7FH ! CPI 'Q'_'@' ! JNZ S? 
~IV I fl OFFH 

S?: CPI 'S'-'0' ! JNZ t~O$rrJPUT 
f;VJ H, l 

C;OS ItlPt;T: 
iN :,1 ST~S'j'l\'I' ! 1\1\ J OU'r'$('.ll\~K ! t-ur. t-i ! HZ 
I): I .:_~} '_j 

01' 

BIOS Error Return Code Options 
(AN.4, 6/25/81) 

Applicable products and version numbers: CP/M V2.2 
Program: BIOS 
Normally, CP/M responds only to a zero or non-zero 

value as the return code from the BIOS READ and 
WRITE entry points. If the value in register A is zero, 
CP/M assumes that the disk operation was completed 
successfully. If a non-zero value is in register A, the 
BOOS returns the message "BOOS ERR ON x: BAD 
SECTOR." You then have the option of typing <cr » to 
ignore the error or ctrl-C to abort. 
This modification interjects three additional return 

codes for the BIOS READ and WRITE routines in 
register A as shown below. 

o - The disk read or write operation was successful 
1 - Bad Sector-indicates permanent disk error 
2 - Select Error - indicates the drive is not ready 
3 - R/O - the disk is Read Only (used by WRITE) 
4 - File R/O - (not normally used) 

In the following code segment, addresses given are 
hexadecimal offsets from the base of the CP/M system. 
The CCP is normally located at 980H but may be located 
at AOOH if a two sector boot is used. 
You can assemble the patch for your size memory 

system. The cpmbase will equal the BOOS entry point 
address at locations 6 and 7 in the base page of memory 

66 

minus 806H. Be careful because this entry point address 
is changed when DDT or SID is loaded. Under DDT or 
SID you must follow the jump at location 5 until an 
address is found with a least significant digit of 6. In the 
following example, the cpmbase would be E506H-806H 
or D.DOOH. 

0005 JMP CDOO 
COOO .)I·If> D1M 
1J3/\4 XTIIL 
o sz.s stn.n FA5;> 
D3ne X'J'IIL 
[J3A9 JflP ESO'. 

Patch into the SYSGEN or MOVCPM image exactly as 
you would patch-in a new version of your BIOS using 
the DDT "i" command followed by the DDT "r" command. 
Use the same offset as your custom BIOS. 

Before installing this patch the code at the cpmbase + 
BBDH should read: 

lxi ll,cpmba:;0 +H(J9l! 
jrnp c pmbe s o + Ll4i\H 

The above code is replaced by the following code. 
cpmba s o e qu 

1.:-: i II,cpml'').;l: , (.I, ': 
jJllj) c prnl.a cc + P3f..l! 
L'nd 

Alternatively, you can install the above procedure 
directly into MOVCPM if you have MOVCPM.COM on 
your system disk. The patch will be installed in any size 
system that you build using MOVCPM. Make sure you 
have a back-up copy of MOVCPM.COM before using 
DDT to install the following procedure. 

A>ddt movcpm.com 
DDT VER~ 2.2 
NEXT PC 
2700 0]00 
-llSbd 

15UO r.xr 11,0009 
15CO .H1P Ofl4{\ 
]SC3 I.HLD l'>l':n 

-81Sbd 
15110 1xi h,S07 
15CO jmp 83a 
15C3 
-gO 

l'I·sav(' 3H movcpml.com 

The new program MOVCPM1.COM is used in place of 
MOVCPM.COM. Additional error return codes for the 
BIOS READ and WRITE routines are supported in any 
CP/M system generated with MOVCPM1.COM. 

Improving "he A S Function 
(AN-S, 6/25/81) 

Applicable products and version numbers: CP/M V2.2 
Program: BOOS 
The 1\ S function controls screen scrolling during CRT 

output. However, the system does not recognize 1\ S if 
another character is typed before it. 

In the following code segment procedures, addresses 
given are hexadecimal offsets from the base of the 
CP/M system. The CCP is normally located at 980H but 
may be located at AOOH if a two sector boot is used. 
You can assemble the patch for your size memory 

system. The cprnbase will equal the BOOS entry point 
address at locations 6 and 7 in the base page of memory 
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minus 806H. Be careful because this entry point address 
is changed when DDT or SID is loaded. Under DDT or 
SID you must follow the jump at location 5 until an 
address is found with a least significant digit of 6. In the 
following example, the cpmbase would be E506H-806H 
or DDOOH. 

0005 JMP COOO 
COOO JMP 03A4 
03A4 XTHL 
[)3A5 SHLO E452 
03A8 XTHL 
1)31\9 JMP E506 

Patch into the SYSGEN or MOVCPM image exactly as 
you would patch-in a new version of your BIOS using 
the DDT "i" command followed by the DDT "r" command. 
Use the same offset as your custom BIOS. The call at 
cpmbase + 950H should be cpmbase + 923H before 
installing the following code. 

c pmba se equ 

c prnbase + 950h 

cl'mbase + 92l1h 

Alternatively, you can install the above procedure 
directly into MOVCPM if you have MOVCPM.COM on 
your system disk. The patch will be applied automatically 
to any size system that you build using MOVCPM. Make 
sure you have a back-up copy of MOVCPM.COM before 
using DDT to make the following changes. 

A>ddt movcpm.com 
DDT VCRS 2.2 
NEXT ~c . 
2700 0100 
-1135.0 

1350 CALL 0923 
1353 POP B 
13 54 PUSH Il 

-a1350 
13 50 call 92a 
1353 . 
-gO 

A>save 38 movcpml.com 

The new program MOVCPM1.COM is used in place of 
MOVCPM.COM. Any CP/M system generated with 
MOVCPM1.COM will have the improved A S function. 

Changing The Line. Per Page 
(AN-6.6/25/81) 

Applicable products and version numbers: CP/M V2.2 
Program: ED.COM 
This modification changes the number of lines scrolled 

by the "P" command in ED.COM from 23 to 14. Add 
4200H to each address shown below for 4200H based 
systems. Make sure you have a back-up copy of ED.COM 
before using DDT to make the following changes. 

A>ddt ed.com 
DDT VERS 2.2 
NEXT PC 
IBOO 0100 
-117da 

170A LXI H,0017 
1700 ,;HLO IDIC 
17EO RET 

-s17db 
170B 17 e 

JUL/AUG 1982 

170C 00 . 
_AC 

A>save 26 ed.com 

Changing The Ae.tan Number In DDT 
(AN-7.6/25/81) 

Applicable products and version numbers: CP/M V1.4, 
V2.0, V2.1, and V2.2 
Program: DDT.COM 

DDT uses RST 7 (machine instruction OFFH) to set 
break points. To change the restart number, modify the 
three bytes indicated by"??" in the following procedure 
for a new restart instruction and location. The restart 
instruction uses the bit pattern 11 XXX111 where XXX is 
the restart number you will use. (AFH is RST 1, B7H is 
RST 2, BFH is RST 3, etc.) The restart location is usually 
the restart number times 8. Do not use RST 0 because it 
is reserved for CP/M. 
The following procedure applies to DDT supplied with 

CP/M V2.1 and V2.2 For V1.4 and V2.0 change the 
instructions at 19B and 19E to: 

0198 s t.a fe4 
019E sta IDee 

Make sure you have a back-up copy of DDT.COM 
before using DDT to make the following changes. 

A>ddt ddl.com 
DDT VCRS 2.2 
NEXT PC 
1400 0100 
-1103 

103 JMP 0130 

-al03 
0103 jmp 18b 
-a18b 
0188 Ihld lec 
018E shld 8e7 
0191 inx h 
0192 shld Sed 
0195 Ida leb 
0198 sta adS 
019B sta fea 
019E sta 10f4 
DIAl jmp 13d 

- slec 
01E8 ?? f7 
OlEC ?? 30 
OlEO ?? 00 
OlEE ?? . 
-gO 
A>save 19 ddt6.com 

To change the restart number for DDT in the future, 
you have to modify only the three bytes 1 EBH, 1 ECH 
and 1 EDH. 

Ne.ted Submit Flies 
(AN.8.6/25/81) 

Applicable products and version numbers: CP/M V2.1 
and V2.2 
Program: SUBMIT.COM . 
The CP/M submit program allows another submit 

command to be embedded within a submit file. However, 
control does not return to the original submit file after 
executing the nested submit command. Use any stand­ 
ard editor to type the following procedure into a file 
named SUBPATCH.ASM. 

; 
subfcb: equ 5bbh 
bdos: equ 5 
open: equ 211h 

org 22dh ;submit erase subroutine 
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.------------------.,....----------------------------------- -- 

Q/C Leads the Pack. 

O/C leads the pack of C compilers for CP/M. For only 
$95 you get an excellent compiler that is fully supported. 
And O/C includes the full source code to the compiler! 
The 88-page manual sets standards for readability and 
clarity. (There is even a chapter on compiler internals.) 

Get in front of the pack: write for details of the new 
Version 1.1 of O/C. 

5266 Hollister 
Suite 224 
Santa Barbara, CA 93111 
(805) 683-1585 

THE CODE 
WORKS 

CP/M is a trademark of Digital Research. 

CIRCLE 44 ON READER SERVICE CARD 

I HARDWARE I 
FULLY CONFIGURED 4MHZ. zso BASED SYSTEMS 
5 serial ports, 1 parallel port, 64k ram, 
rlt clock, 3-vectored interrupt controllers, 
double density dma disk controller, 
double sided 8" disk drives, cabinet, 
power supply, internal cabling and CPIM 2.2 

10MB WINCHESTER 20MB WINCHESTER 
1.9MB PLUS 1.9MB PLUS 1.9MB 

DIS #USERS DUAL FlDPPY DUAL flOPPY DUAL flOPPY 
CP/M 2.2 1 USER $4.950 $ 8.850 $ 9950 
MP/M II 1 USER $6.350 $10.250 $10.900 
MP/M II 2 USER $7.100 $11.000 $12.100 
MP/M II 3 USER $7.850 $11.750 $12.850 
MP/M II 4 USER $8.600 $12.500 $13.600 

MP/M NOTES: 
A. Console input/output is fully interrupt driven! 
B. 5 serial ports are included and may be user defined as consoles OR printers! 
C. All user areas are 48k byte partitions' 
TERMS: 
A. 20% DISCOUNT for prepaid orders by cash, check or money order. 
B. 15% DISCOUNT for credit cards (MC or VISA) and C.O.D. 
C. PREPAID ORDERS SHIP WITHIN 10 DAYS OR MONEY WILL BE REFUNDED. 
D. Computers are shipped by truck or air freight collect. All items F.O.B. 

Roselle Park N.J. 
E. N.J. residents add 5% sales tax. 

CPI~ 2.2 and MP/M II are registered trademarks of 
Digital Research Corporation 

EXECUTIVE DATA SYSTEMS, INC. 

post office box 205 
roselle park, new jersey 07204 

(201) 241·4887 

CIRCLE 43 ON READER SERVICE CARD 
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Application Notes, continued ... 
opsl: lda subfcb+1S ;file open ok if ext not full 

ral 
rnc 
lxi h,subfcb+12 itry next exten t 
inr rn 
lxi d,subfcb i open extent 
jmp create 

ops: 

org 25dh isubmit crea te subroutine 
create: call open 

inr a 
jnz o ps I ;loop if open ok 
lxi d , subfcb 
mvi c,22 
call bdos 
adi 1 
ret 

the folloing code calls the above routines 

org 4feh 

call ops iopen the $$$.sub file 
jc 517h ; jump if not opened ok 
lda subfcb+15 i set current record to end 
sta subfcb+32 
jrnp 51dh ;jump if open ok 

org subfcb 
db 1 ;force $$$.sub file to A: 

end 

Assemble SUBPATCH.ASM to create the file SUB­ 
PATCH,HEX. Then, use DDT to insert SUBPATCH,HEX 
into the SUBMIT.COM program as shown below. 

A>ddt supmit.com 
DDT VERS 2.2 
NEXT PC 
0600 0100 
-isubpatch.hex 
-r 
-gO 
A>save 5 submiLcorn 

Configuring CPIM For Page Boundaries 
(AN-9,9/29/81) 

Applicable products and version numbers: CP/M V2.2 
Program: MOVCPM.COM 

Patch MOVCPM,COM to configure CP/M V2,2 for page 
boundaries (256 bytes) instead of kilobyte boundaries. 

Make sure you have a back-up copy of MOVCPM,COM 
before using DDT to make the following changes. 
Changes are saved in a new file named PGMOV,COM. 
The first argument designates the size of the system in 
pages that PGMOV is to construct. The first argument is 
optional but must range between 64 and 255 (decimal) if 
used. 

A>ddt movcprn.com 
DDT VERS 2.2 
NEXT Fe 
2700 0100 
-1165 

0165 CPI 10 
0167 JC 0172 
016A HVI L,OO 
016C t10V H,A 
0160 Dl\D H 

-s166 
0166 10 40 
0167 DA 
-a16d 
0160 nop 
016E nop 
016F . 
-11a2 

01A2 ANI FC 
01A4 MOV H,A 
OlAS PUSH H 
01A6 LHLD 0006 

-a1a2 
01A2 ani fe 
01A4 . 
-gO 
A>save 38 pgmov.com • 
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NorthSlar ~ Topics 

Running Old NorthStar Programs 
With The New DOS 

by D.J. Anderson 

Recently, NorthStar released a new version of their 
DOS, Release 5.2, which fixes several bugs with Basic. 
This is the first standard release that uses the lower part 
of the computer's memory: the DOS now starts at 01 OOH 
instead of 2000H. 
This means that most users who have RAM from 0000 

up will gain an extra 8K of usable memory (previously 
the DOS ignored this area). However, it will cause a 
problem if you have software that was purchased for a 
previous release. 
If you have the source for purchased software, you 

can recompile it for the new location-user programs 
now start at OEOOH, instead of 2AOOH or 2DOOH. But 
what can you do if all you have is the object code? No 
one wants to go to the trouble of disassembling large 
programs, and simple relocating utilities that have 
appeared occasionally in various magazines require you 
to distinguish between data areas and instructions­ 
nearly an impossible task, in many cases. 
The answer is to write an interface program that will sit 

at 2000H, where the DOS used to be, and transfer calls 
to the new DOS at 0100H. In this way, the old program 
need not be modified at all. 
The short program shown at right does just that. It 

contains all the information an application program 
expects to find in the DOS, and passes calls to the old 
DOS routines to the equivalent routine in the new DOS. 
With the exception of the directory lookup (DLOOK) 
routine, these are all just simple jumps. The DLOOK 
routine, however, sets the density flag (in double density 
systems), and so this must be done in the interface 
program as well. 
To use this interface program, compile it and place it 

on disk with a go address of 2000H. Then, when you 
want to execute a program compiled for the old DOS, 
first execute the interface program: 

+GO DOS20~0 

+ (:; (i P;' (r g:-" am 

D. J. Anderson, 755 Southmore Drive West, Ottawa, Ontario, Canada 
K1V 6Z9 

JUL/AUG 1982 

~~~2 .••. 
!ZI012!3 .•• THIS MODULE ALLOI-IS PROGRAMS COMPILED FOR !'lORTHSTAR 
~{m4 -II- DOS AT 2eJI2ll2!H TO I-Ji)RK SUCCESSFULLY \.JITH THE DOS AT 
Ql0elS .,. 011Z10H. IT MUST BE EXECUTED PRICIR TO EXECUTING THE 
t312!~6 .••. IJSER PROGRAM. 
!ZH211Z17 -l'- 
eeea DOS20!Z1!Z1 START 
00!Z19 D(lSBASE EG'U !ZI100H 

319C2!Z1 !ZI01B LX I BP, STACk 
C]]52i3 fl!011 JMP S~TUP S!::TuP THIS ItHERFAC~ 
ee 01312 08 e FILLER 
C9 2l01] OFTEN RET 
0{'J(b1Zl 0014 0" e 
~3012l00 0015 START JMP " ('30001 0CH6 C(lUT JMP OOSBASE +0DH 
(:3101211 iZ'017 -: IN Jl'lP DOSBASE+10H 
':3131201 1312018 TINIT JMP DOSBASE + 13H 
(:] 16il'1 1 12112119 (:ONTe ,JMP DOSSASE + 16H 
C319(!11 (')02121 HDEHR ,.TN? DOS BASE + 1 9H 
(]S!lI20 0021 DLOOK JMP FAKELOOI( 
C'31F01 ~12!22 D\;JRIT JMP Dr)SBASE+ 1 FH 
':J22Iltl 0CZl23 DC(lt1 JMP D.OSe.ASE+22H 
C'3251Zl1 1.2)(2124 DLlST JMP D(lS8ASE+25H 
CJ2801 CZll2l2S DOS ,JMP DOSe-ASE +281-1 
e i 12112126 R\,.ICHK DB 1 \,./ANT READ AFTER (..iRITE 
CJ2C01 12112127 O(lSERR JMP DOSBASE+2CH 

12!(')28 DEN OS 1 DENSITY 
~1 0~29 AUTOS DB 1 NO AUTOSTART 
0C~12I121 1211213121 l~lPBUFF ow e ADDR ')F DOS I~lPUT BUFFER o. 121031 PAGES DB PAGE SIZE 
ee I2lC!l32 C<)NFG DB. C(ll'lFIG BYTE 

0033 · 2AJI01 12112134 SETUP LHLD DOSr:·ASE+3!H GET ADD A OF HlP BUFFER 
22312(') (,)C!l35 SHL[> INP8UFF SET ADDR 
3A3401 00]6 LOA D(lSBASE+34H GET CONFIG BYTE 
32342(') 0037 STA CONFG SET COl'JFIG BYTE 
2A0r:.Il/t 0038 LHLD DOSBASE +0BH 
22C'JB20 0C'J3Q SHLD START+1 SET DOS START ADDR 
3A]31211 012140 LDA DOSBASE+33H 
323320 e041 STA PAGES SET PAGE SIZE 
-:']281211 (')042 JMP DOS~.ASE+28H RETURN TO DOS 

1211214] · ':DIC01 121044 FAKELOOK CALL DOS~·ASE+ 1 CH DO DLOOK 
FS ~~45 PUSH PSW 
JA2F01 0046 LDA DOS~,ASE+2FH GET DENSITY 
322F20 121047 STA DEN SET DENS I TY 
F1 0048 POP PSW 
C9 QJ049 RET 

eese · C'JeS1 OS M 
0052 STACK EG'U • 
C'J12I53 HID 

VALU TV LHJ REFERENCE= 

AUTOS :::030 5 ~001 
Be 000~ C eeeo 
eIN 2010 1 0~0] 
CONFG 2034 S 0001 
CONTe 1016 I 000] 
COUT 2C'J0D I 012103 
DC(I:'-1 20:::2 I 0003 
DE 1210Ql2 C 0Ql00 
DEN 202F S 0001 
DL I 5T 1025 I 0003 
DlO(lK 201C I Q.'I0Q.'1] 
DOS 2028 I 0003 
DOS2000 20~121 EA 121000 
D(lSBA5E 0101Zl C 0000 

D05ERR 21212C 
DL-JRIT :::(Zl1F 
FAKEL(I(!K 21Zl5I2J 
!-lDERR 2019 
HL 001214 
! NPBUFF 20] 1 
OFTEN 201217 
PAGES 2033 
PS\,.) 1211211216 
RL-lCYt< :::02B 
SETUP :::e35 
-::P 0006 
STACK 209C 
START ::::1lt0A 
TINIT 2CH3 

I QJ0Ql3 
I 0003 
I 12101213 
I 121003 
C (')0121121 
~I 0:2102 
I 121001 
5 001211 
C 000121 
S 12112101 
I 0003 
C 001l!0 
A 01210121 
I 121003 
I 12101213 

29 

17 
32 37 
19 
16 
23 

28 47 
24 
21 
25 
8 
9 16 '7 18 19 2121 .2] 24 27 

34 36 38 '," ,,2 ':14 4':; 
'), 

22 
44 _- 
20 

30 35 
13 
31 41 
45 48 
26 
34 11 
10 
52 re 
15 39 
18 

no ERRORS; 29 LA8ELS; FREE !'1Ei'1(lRY"'20634 
08JECT PROGRAM IS C'J09C HE/, (156 DEC_) BYTES LON':; 
!02 SYl"lBOL TAgLE ACCESSES 
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Cloning CP 1M Disk Drives 
by Andrew Klossner 

To the basement hacker scrimping for additions for a 
microcomputer, just buying one floppy disk drive can 
devastate a hardware budget. However, there are 
quite a few functions which are difficult or impossible 
to perform on a single-disk system. The orientation of 
CP/M is toward a plurality of on-line disks, and manyof 
the commonly available programs are useless without 
at least two drives. 
The utilities supplied with CP/M illustrate this point. 

While PIP can be used to copy a file between disks 
when there are multiple drives, the procedure to copy 
files with a single drive is to invoke DDT to load a file, 
switch disks, then use the SAVE command to write it 
out. This requires both disks to be bootable, and can 
result in a new file longer than the original, since SAVE 
only understands half of the possible file lengths. In 
order to copy several files between disks, as when 
backing up a disk, it is necessary to repeat this 
procedure once for each file. Interrogating or chang­ 
ing the attributes of a data file requires that the STAT 
program reside on the data disk. 
One way around this problem is to modify each CP/M 

program so that it can optionally pause and allow the 
operator to swap disks before it attempts to access a 
file on a new volume. For example, a modified PIP 
program, when presented with the command "B:DATA 
=A:DATA", would read file A:DATA into memory, then 
print the message "MOUNT DISK B" and wait for the 
operator to strike a key. This done, PIP would assume 
that the second disk had been mounted on the drive, 
and could proceed to write the file B:DATA. Before 
exiting, PIP would ask the operator to "MOUNT DISK 
A" so as to restore the originally booted disk. 
The obvious problems with this solution are that 

modifying every application program involves quite a 
bit of work, and many programs are not available in 
source code and so cannot be tampered with. For­ 
tunately, the effect of modifying every application 
program can be achieved by changing the code within 
CP/M itself. 
This article presents two methods of modifying a 

Andrew Klossner, P.O. Box 283, Wilsonville, OR 97070. 
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custom BIOS to provide several "virtual" disk drives 
on a system with only one real drive. The first is easy to 
understand and implement; it will work in many but not 
all cases. The second is more difficult to implement, 
but will work in all cases and provides more efficient 
operation than the first. The reader is assumed to be a 
proficient 8080 assembly language programmer, 
fluent in CP/M commands and system calls, and familiar 
with the manual, CP/M 2.0 Alteration Guide. 

The First Method of Modification 
The first method involves redefining the semantics 

of the operation "select disk." In a vanilla BIOS, the 
SELDSK entry point is used to specify the disk drive to 
be used in the next I/O operation. On a one-drive 
system, only drive 0 will ever be active, so this entry 
point can be used to specify the actual disk volume for 
the next operation. 
The following code fragment replaces the SELDSK 

code in the MDS BIOS, presented on page 45 of the 
Alteration Guide: 
seldsk: ; select disk given by register c 

lxi h,OOOOh ;return 0000 if error 
mov 
cpi 
rnc 
Ida 
cmp 
jz 
mov 
sta 
adi 
sta 
lxi 
call 

sell: call 
cpi 
jnz 
lxi 
call 

setdrive: 
lhld 
mvi 
dad 
dad 
dad 
dad 
lxi 
dad 
ret 

msgl: db 
msg2: db 
msg3: db 
curdsk: db 

a,c 
ndisks jtoo large? 

;leave hI = 0000 
curdsk ;get current disk number 
c ;is this the same disk as last time? 
setdriveiif so, don't ask operator to swap 
a,e jset CURDSK to new drive number 
curdsk 
'A' 
msg2 
h,msgl 
prmsg 
conin 
DOh 
sell 
h,msg3 
prmsg 

;prepare message to read: 
; MOUNT DISK x , 
; HIT CARRIAGE RETURN 

iread a keyboard character 
jignore all but carriage return 

;print carriage return, line feed 

curdsk 
h,O ;hl=disk number 
h ; *2 
h ; *4 
h ; *8 
h ; *16 
d,dpbase 
d ;hl=disk header table address 

'MOUNT DISK' 
'x, HIT CARRIAGE RETURN: ',0 
cr,lf,O ° ;current disk: ° is disk A 
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In addition, the following lines must be inserted after 
the label "wboot:" and before the first instruction of 
that routine: 

mvi c,o ;warm boot, select disk A 
call seldsk 

With a BIOS incorporating this change, the com­ 
mand "STAT B:" might result in the following interaction: 

MOUNT DISK B, HIT CARRIAGE RETURN: 

Bytes remaining on B: l66k 

MOUNT DISK A, HIT CARRIAGE RETURN: 
A) 

Here, the operator was asked to insert a second 
disk; after this was done, STAT reported the free 
space on the disk, then returned to CP/M. 
Now PIP can be used to back up a disk, with the 

command "PIPB:=A:*.*". A series of "MOUNT DISK" 
messages will result, requiring a sequence of fast 
shuffles by the operator. Because of the algorithms 
within PIP, each file copy requires four mounts, since 
the procedure is to: 1) Find the next file on disk A, 2) 
Create the file tin disk B, 3) Read in the file from disk A, 
and 4) Write out and close the file to disk B. Files larger 
than available memory require additional mounts. 
Any CP/M program that uses multiple disk drives can 

now be run, provided that the operator is willing to 
spend the necessary time swapping volumes. The 
number of "virtual" disk drives is the same as the 
number of Disk Parameter Blocks (DPB's) in the BIOS. 
There are four in the MDS BIOS, and so disks A, S, C, 
and D can be accessed. 
When running a multiple-volume program, it can be 

disastrous to mount a disk other than the one called 
for. A good practice is to temporarily label the disks 
with their letter codes. 
Deficiencies of the first method. This simple modifi­ 

cation will work fine when dealing only with single­ 
density floppy disks. However, when double-density 
disks are to be handled, complications creep into the 
picture. When the physical sector size is greater than 
128, CP/M buffers several 128-byte records, writing 
them to disk only when a full physical sector has been 
filled. For example, if the physical disk sector size is 
512, then four calls to the "write sector" entry point 
may result in just one disk operation. 
Now consider this scenario: A program writes three 

logical records to a file on disk A, then "selects" disk 
B, causing the operator to remove disk A and mount 
disk B. The three records may have been stored in an 
internal buffer, waiting for the fourth record to be 
added before a 512-byte sector write is initiated. 
Next, the program writes a record to a file on disk B. 
CP/M notes that the fourth record for the disk A fi Ie is 
not forthcoming, and so proceeds to "flush" or write 
out the internal buffer in order to finish writing the first 
three records. However, since disk B is mounted 
instead of disk A, the new sector lands in a random and 
probably disastrous position on disk S, wiping out 
whatever data was in its place. 
Even when dealing only with 128-byte physical 

sectors, the first method suffers because many 
programs issue "selects" without following up with 
disk I/O. For example, the keyboard command 
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"B:STAT"; used to run the program from the file 
"B:STAT.COM", causes the following sequence of 
calls to the BIOS: 

Select disk B 
Select track 
Select sector 
Select address 
Read a sector 
Select disk A 
Select disk B 
Select track 
Select sector 
Select address 
Read a sector 
Select disk A 
Select disk B 

The problem is that, after each record of "B:STAT.GOM" 
is read, disk A is selected, then disk B is selected. The 
net result is that the operator has to swap disks 
dozens of times to execute a single program. 

the Second Method of Modification 
The second method circumvents both these prob­ 

lems. It is implemented as follows: 

• Leave the "select disk" code as it was 
originally; that is, don't apply the modification 
of the first method. 

• Reserve a byte of data, initially zero, labeled 
"CURDSK". This byte contains the number of 
the disk which is actually mounted on the 
drive, where number 0 is disk A, number 1 is 
disk B, etc. 
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LABORATORY COMPUTER SYSTEMS, INC 
139 Main Street, (ambridge, MA 02142 
(617) 547-4738 
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Cloning Drives, continued ... 
• Add a subroutine (call it "DSKMNT") to the 

BIOS. This routine will check to see whether 
the currently mounted disk is the one upon 
which the next operation is to occur. It is 
called with the new disk number in register A. 
If the contents of A and CUROSK are the 
same, it quietly returns; otherwise it stores 
the new disk number into CUROSK and asks 
the operator to mount the new disk, in a 
manner similar to the first method. 

• Isolate every segment of code in the BIOS 
which performs actual disk I/O. In a well 
designed BIOS, there will be one or two 
subroutines which are given total responsi­ 
bility for disk operations. Modify each such 
segment to call the OSKMNT subroutine with 
the number of the disk in register C. In addition, 
change the I/O code so that actual disk I/O is 
always directed to drive 0, instead of going to 
any of several drives. 

• Be sure to check the "warm boot" routine for 
disk I/O code. In at least one popular cus­ 
tomized BIOS, the warm boot code includes a 
well designed but tricky sequence that re­ 
reads the CCP and BOOS with a single, non­ 
obvious OUT instruction. Before issuing this 
instruction, it should call OSKMNT to re-mount 
disk A. 

Advantages/disadvantage of the second method. Using 
the second method of modification does have its 
drawbacks, the greatest being that it requires a large 
effort to seek out and modify every disk I/O operation 
in the BIOS. The advantages are that it will not clash 
with the buffering scheme, and useless "select disk" 
operations won't both the operator because the 
mount request is not issued until an actual disk read or 
write is scheduled. 

Existing "Virtual Drive" Software 
Several hardware vendors and software houses 

offer customized CP/M systems whose BIOS supports 
virtual disk drives USing one of these techniques. A 
particularly good implementation, for the TRS-80 model 
II, is available from a company witli the unlikely name 
of Pickles & Trout, in Goleta, CA. Their manual contains 
an excellent discussion of the consequences involved 
in using virtual drives. 
Utility software packaqes are beginning to appear 

which run particularly well on virtual drive systems. 
For example, the Unica, a set of software tools from 
Knowlogy in Wilsonville, OR, includes a program 
which copies selected sets of files from one disk to 
another, using the minimum possible number of disk 
swaps. It does this by reading as many records as 
possible, from as many files as possible, into main 
memory before switching disks and writing them out. 
This software incorporates special code to eliminate 
extraneous disk selects when run under a BIOS using 
the first virtual disk method. • 

cP/m SYSTEmS 
COmPfHf'lBlE 8080/Z80 SOfTWf'lPlE 

STANDARD UTILITIES 

COMMX T,M - Menu Driven Communications with Information Services (DEC -18M - UNIVAC­ 
eBBS - etc.) and Remote COMMX Systems Transfer Any File Type/Size. Nine 
Link and Eight Local Functions Prompt for Mindless Operation. 

- Disk Directory 4 Column Sort with File Size/Disk File and Space Status. 
- Disk Directory Database UPDATE/INQUIRY Catalogs Files Fast. 
- Disk File Compare with Another Disk File with Display Option. 
- Memory Range Compare to Memory (ROM or RAM) - Console Logs Errors. 
- Memory Test Any Range with Before/After Write Error Bits + Pass # 

D 
DDS 
DCOMp 
MCOMP 
MTEST 

ADVANCED UTILITIES 
- Comprehensive Sorted Disk Directory/Cross File Block Allocation Check. 
- Specify Disk Area and Copy Sequentially to CP/M File. 
- 8080 Object Dis·Assembler with Symbol TablelXREF/ASCl1 MAP. 
- Disk Exerciser Read or wnte/Track/Sector/Alf/Set and Check Skew. 
- Gang String Substitution Made Globally in One Pass Editor. 
- Source Program versfon Number Maintenance at Pre-Edit Time. 
- Load/Display/Patch/Copy/Verity/Burn lhK+1 K+2K+4K Proms. 
- 8080 Object Code Relocator: Put This Into Your Program. 
- 6502 Crossassembler MAC Macro Library and Post Processor. 

CDIR 
COPSEQ 
DASM 
DXRSIZ 
GEDIT 
PREDIT 
PROMER 
RELOC 
X6502 

MEMORY MAPPED VIDEO 
CGEN - EPROM Character Generator Editor for Video Display Boards. 
DXAM - Disk Track Sector Examine with Update in HEX or ASCII or EBDIC. 
VBASIC - 9K Disk Basic with Super Video Commands and Full Screen Program Editor. 

S"',",,",Qrt~ Oiffcrcnt Viclc o Card" with l clent+ce l rrvgrorll Cflt:Hjutivrl~ . 
VGAMES - For VBASIC: Othello/Blackjack/Breakout/Blockade/Poker Slot and Draw. 
SOUNDS - VSASIC Development System for AY-3-8910 Sound Chip Sounds. 
PMIS - Program Management Information System (Critical Path Method). 
DBMS - VBASIC Data Base Management System/Define/Enter/Report. 
VIDEO - Parameter Controlled Multi-User or Scroll Window Video Driver. 
VDRAW - Vector Line Draw and Plot Subroutine for Fast Graphics. 
CHESS - Graphic Games: IMSAI VIO: VECTOR GRAPHIC Flashwriter 2: SSM V83 .. 
INVADERS - Zap!/Sound Effects/Joystick or Buttons or Console/Kill or be Killed. 
STARTREK - Realtime Action/Sound Effects with Host of Commands and Missions .. 
TARGET - Moving Aircraft Shooting Gallery with Speed Options/Sound Effects. 

$ Source/Object 

500.00 75.00 
40.00 20.00 
60.00 25.00 
30.00 20.00 
30.00 20.00 
30.00 20.00 

30.00 20.00 
30.00 20.00 

100.00 40.00 
60.00 25.00 
50.00 20.00 
40.00 20.00 
60.00 30.00 
30.00 20.00 

100.00 

50.00 20.00 
40.00 20.00 

CALL 100.00 
100.00 50.00 
75.00 30.00 

200.00 90.00 
150.00 75.00 
50.00 
30.00 
30.00 20.00 
50.00 20.00 
40.00 20.00 
40.00 20.00 

*CP/M is a Registered Trademark of Digital Research 

Disk $7.50 Extra - Cal. Residents Add 6% Sales Tax 
Send Your Disk! - S. Den 8" +MICROP+APPLE+NSTAR 
Dial 213/348-7909 to Get Free Product Brochure 

HAlNKEVE 
GRAFIX 

23914 MOBILE 
CANOGA PARK 
CA 91307 USA 
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IEASY KEY 
Makes Wordstar simple 

for Televideo 

$99.95 
36 01 the most commonly used word­ 
processing functions implemented for 
single Keystroke operation. 
13 new keycaps identify the functions, 
color coding makes them easy to find. 
For Televideo 950, 800, SOOA, 802, & 802H 
Send Wordstar serial number. Please 
identify disk format for 950. 

MICRO SYSTEMS INC. 
978 tiogue Ave. Coventry. RI 02816 

(401) 828-7270 

Your Televideo & Cornpupro Dealer 

Wordstar is a trademark of Micropro International 
Compupro is a trademark of Godbout Electronics 

VISA and Mastercard accepted 
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Low Cost Floppy Disk Power Supply 
by Bob Zimmerer 

Are you planning to buy a floppy disk? I bought one 
last summer and saved a little money by using this 
simple power supply. The two transformers are readily 
available, and by using them in the unconventional 
interconnection shown, provide the required and -5 volt 
regulated supply and the 26 volt unregulated supply for 
the stepper motor. My REMEX RFO 1000 requires about 
1.5 amps at +5 volts, 1.2 amps at 26 volts when stepping, 
and a few milliamps at -5 volts. The voltages shown are 
measured while the disk is running. There is no need for 
regulating the 26volts for the stepper motor. 

The parts listed are the components I used. The exact 
value of the three filter capacitors is not critical; almost 
any large capacitors will do. The two bridge rectifiers 
are also not critical. Just be sure that they are at least 
50V and can handle the current you need. The two +5V 
regulators are for the two disks I will eventually have. 
The single -5V regulator and 26 volt supply will handle 
two disk drives. With a little shopping around, you should 
be able to buy these parts for about $25. 

Bob Zimmerer, 131 Second sr., Port Angeles, WA 98362. 

T1 

T2 

-9V 

+26 
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+8V 

C1 C2 

T1 Radio Shack 273-1512 
25.2 V @ 2 Amps 

C1, 8000 MF 15 V 
C2, C3, 2900 MF 40 V 

VR1, type 7905, -5 volt regulator .5 Amp 
VR2, type 7805 +5 volt regulator 1.5 Amps 

C3 OV Ground 

T2 STANCOR 5015 
7.5 V @ 4 Amps 

01, VARO VH 148 
D2, VARO VS-.148 
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Introduction to Computer Graphics 
by Lawrence E. Hughes 

A brief survey of graphics displays, plotters and software. 

Since a number of peripherals 
suitable for general purpose, high 
resolution graphics have appeared 
on the market, I felt that it was time 
for an article describing some of the 
details involved in using them, from a 
software viewpoint. Let me begin by 
describing two important hardware 
characteristics necessary for sup­ 
porting "general purpose" graphics. 
First, there must be an absolute 

minimum of 300 x 200 addressable 
points. preferably 600 x 400 or more. 
Second, the peripheral must have 
the ability to draw a straight line (or 
contiguous series of dots, etc.) from 
any addressable point to any other 
addressable point, without affecting 
the rest of the display. 
Capabilities such as erasing part 

or all of previously drawn lines, or 
reading the display memory can be 
useful, but are not essential. Capa­ 
bilities such as character generation 
and curve or circle drawing generally 
are not worth the extra cost, as they 
can be done in software easily, 
inexpensively, and in more general 
ways. 
Lawrence E. Hughes, Mycroft Labs, Inc., Box 
6045, Tallahassee, FL 32301. 
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Systems that have a few (e.q., 64) 
special graphics characters (either 
fixed or programmable) are not par­ 
ticularly suitable for general purpose 
graphics, although a few things, 

such as data-entry forms, simple bar 
charts, etc. can be done with them. 
Any video-based raster scan system 
that is suitable for general purpose 
graphics will have at least one bit (or 

Character Set 
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Shelf Oonscious? 
How you can organize 
your copies of your 
Favorite Magazines 

Now your magazines can be a handsome 
addition to your decor, well organized, and easy 
to find, thanks to these durable library-quality 
cases or binders. They're made of luxury-look 
leatherette over high-quality binders board. And 
both styles are custom-designed for most 
magazines you save, with sizes, colors, 
and imprints selected by the publishers. 
FREE transfer foil included for 
marking dates and volumes. 
Magazine binders hold a year's 
issues on individual snap-in rods, 
combining them into one volume. 
$7.95 each; 3 for $22.50; 6 for $42.95. 
Mixed titles OK for quantity prices. 
Open-back cases store your 
issues for individual reference. 
$6.95 each; 3 for $19.95; 
6 for $37.50. Mixed titles 
OK for quantity prices. 

Jesse Jones Box Corp., 
Dept. ZD, P.O. Box 5120, PhiL, PA 19141 

Please send: 0 Cases 0 Binders 
Title: _ 

Title: _ 

o ENCLOSED IS $ .' Add $1.00 per 
order for postage and handling. Outside USA 
add $2.50 per unit ordered. Send U.S. funds 
only. CHARCiEORDERS accepted for American 
Express, VISA, or Me. PHONE 24 HRS. TOLL 
FREE 800·345·8112. PA only 800·662·2444. 
BY MAIL include credit card name, #, and expo 
date. MINIMUM CHARGE ORDER $10. 
Print Name _ 

Address _ 

City/State/Zip 
'Residents of CA, CO, DC, FL, IL, MA, MI, MO, NJ, NY 
State, OH, SC, TN and VT add applicable sales tax. ~---------------------~ 

more for color or multiple gray levels) 
per "pixel." This tends to require a 
large amount of memory (e.q., 32K 
for 512 x 512), but with the increasing 
density and decreasinq cost of RAM 
chips, this is becoming less of a 
problem. 

VIDEO GRAPHICS DISPLAYS 
Several high resolution video dis­ 

plays are currently available for the 
S-100 bus, in the $1000 to $1500 
range (including monitor), Three of 
these are: the SCION Microangelo, 
the COL Dynamic Blackboard and 
the CAT 100. All three have at least 
one resolution setting in the 600 x 
400 range. There are a few displays 
in the 300 x 200 range that are 
reasonably suitable, especially for 
preview applications, such as the 
Retrographics board for the Lear 
Siegler ADM-3A. 

SCION's Micro~ngelo 
The SCION Microangelo MA512 

(monochrome version) is a single S- 
100 board with an onboard Z80 and 
32K of memory, in addition to the 
video generation circuitry. Firmware 
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Ad#27 SOFTWARE 
ULTIMATE SOFTWARE PLAN 

Combine our price protection with the 
availability of full professlonal support and 
our automatic update service and you have 
the Ultimate Software Plan. 

It's a convenient, uncomplicated, logical 
way to get your software. 

!/' (New items or new prices) 
~ DISK WITH/MANUAL CP(Musers: 
~ MANUAL ONLY specify disk systems and formats. Most formats available. 
ARTIFICIAL INTELLIGENCE· Payroll w/Cost $ 59/$20 The Word. . .. $ 65/$na 
MedicaI(PAS·3). . $849/$40 All 3. . . $129/$60 "" The Word Plus. . $145/$na 
Dental (PAS·3). . . $849/$40 AI13 + CBASIC·2 $199/$75 "" Palantier-l (WP) $385/$na 
ASYST DESIGN"/FRONTIER Enhanced Osborne $269/$60 "COMMUNICATIONS" 
Prof Time Accounting .. $549/$40 PEACHTREE· "" Ascom. . . $149($15 
General Subroutine. . $269($40 General Ledger. . .. $399/$40 "" BSTAM. . $149/$na 
Application Utilities $439/$40 Acet Receivable $399/$40 Y" BSTMS . . . $149/$na 

·COMPUTER PATHWAYS. Acct Payable. . . $399/$40 "" Crosstalk. . $139/$na 
Pearl (level 1). . $ 99/$25 Payroll. . $399/$40 " Move·it. . $ 89/$na 
Pearl (level 2). . . .. .. $299/$40 Inventory. . ... $399/$40 "OTHER GOODIES" 
Pearl (level 3). . ... $549/$50 ~urv~;tM t :~~~~j~!g Micro Pian. . .$419($na 
DIGITAL RESEARCH· c;;'t Cli~nt~;iie~~p: .. $ 799/$40 Plan 80. . . $269/$30 
CP(M 2.2 P5 Version. Add $129 if~~~'~;.: . . .. $189/$30 
~~g~~t~odelli .$149($25 ,,'~~~~;~ak .. Se~ieS4 $m;~~~~ Tiny C Compiler. :2~~;:;g 
Mr~~~~liS $159/$35 Other.. less 10% ~T;,~~at~Obol m~jm 

PL/I.80. .. : . :: ~~~~jg~ STAR COMPUTER SYSTEMS veott. $130/$15 
BT.80. . .. $179($30 G/L, A(R, A/P, Pay. . $ 359 MiniModel. .$449($50 
Mac. . .. $ 85/$15 t~g~i 'rime & Biilirig ~1 ~~~ ~ti~t~a~+ ~~~~j~~g 
~~gid ~ ~gjm Property Mngmt .... $ 849 Raid. . . . . . . $224/$35 
Tex. .. $ 90/$15 STRUCTURED SYSTEMS" . String/80. $ 84/$20 
DeSpool. . $ 50/$10 Business Packages, String/80 (source) .... $279/$na 
CB·80. . $459/$35 Call for Price ISIS CP/M Utility. . $199/$50 
caasic-a. $ 98/$20 SORCIM" ~~~rvy~ ~1~;;~~~ 
FOX & GELLER SuperCalc. . $269/$na CP/M Power. $ 75/$na 

~ g~:~~~~~eee.n. : :;~~~j:~; is: 86 :::: :1~~ ~ ~1~~eO~dtc. . :;7~~j:~: 
" dutil. . $ 65/$na SUPERSOFT. "ZIP. . $129/$12 

GRAHAM·DORIAN· "Ada. . . $224/$na 
General Ledger. . $729($40 Diagnostic I .. $ 49/$20 
Acct Receivable. .$729/$40 Diagnostic II. .s 84/$20 
Acct Payable $729/$40 Disk Doctor. . .. $ 84/$20 
Job Costing. . $ 729/$40 Forth (8080 or Z80) . $149/$30 
Payroll II $ 729/$40 Fortran. . . . . . . .. . $219($30 
I nventory II. . . .. $ 729/$40 Fortran w(Ratlor $289($35 
Payroll. . . $493($40 C Compiler. . $174($20 
Inventory. . . . $493($40 Star Edit. . $189($30 
Cash Register. . .... $493/$40 "" Scratch pad. . $174($15 
Apartment Mgt. . $493/$40 " Statsgraph. . $174($15 
MICRO.Ap. "Dataview $174/$20 
S'Basic . . $269/$25 Other less 10% 
Selector IV. . $295($35 SYSTEMS PLUS 
SelectorV. .$495/$50" 1 Module. . ..... $425/$na 
MICRO DATA BASE SYSTEMS" " 4 Modules. . . $1395/$na 
HDBS. . .. $269/$35 " All 8. . ..... $3400/$na 
MOBS. . . . .. . $795/$40 TCS. 
DRS or QRS or RTL. .. $269/$10 GLor AR or AP or Pay .. $ 79/$25 
MDBS PKG. . $1295/$60 All 4. . . $269($99 
MICROPRO. Compiled each. . . $ 99($25 
WordStar. . $319/$60 Inventory. . $ 99/$25 
Customization Notes $429/$na UNICORN® 
Mail·Merge $109/$25 Mince. 
WordStar / Mail·Merge . $419/$85 Scribble. 
DataStar. . . $249($60 Both. 
WordMaster. . . $119($40 
SuperSort I. . $199/$40 
Spell Star. . $175/$40 
CalcStar. . . .... $259/$na 
MICROSOFT" 
Basic·80. .. . .. $298 
Basic Compiler. . $329 
Fortran-Bu. . $349 
Cobol-Bu. . $629 
M-Sort. . . . $175 
Macro-80. . .. $144 
Edlt-Su $ 84 
MuSimp/MuMath. . $224 
Mul.isp-Bn , ..... .$174 
Multi Plan. . .. Call 
Manager Series. . . Call 
ORGANIC SOFTWARE· 
TextWriter III. .$111/$25 
DateBook II. . ..... $269/$25 
Milestone. . $269/$30 
OSBORNE· 
General Ledger. . $ 59/$20 
Acct Rec/Acct Pay $ 59/$20 

CALL TOLL FREE VISA. MASTERCHARGE 
U.S. 1-800·421·4003 • CALIF. 1-800-252-4092 • LOS ANGELES 1-213-837.-5141 

Outside Continental U.S.-add $10 plus Air Parcel Post· Add $3.50 postage and handling per each item 
• California residents add 6% sales tax- Allow 2 weeks on checks, C.O.D. $3.00 extra· Prices subject to change 
without notice. All items subject to availability· ®-Mfgs. Trademark. Blue Label $3.00 additional per item. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 309 - Los Angeles, Ca. 90028 • (213) 837-5141 
Inn TELEX 499-0446 DISCSOFT LSA • USA TELEX 194-634 (Attn: 499-0446) 

TWX 910·321·3597 (Attn: 499·0446) 

We'll match any advertised price on any 
item that we carry. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show US the ad and we'll 
refund the difference. 
It's that simple. 

.$600/$30 
.$850/$45 

APPLE II® 
INFO UNLIMITED. 
EasyWriter (Prof) 
Datadex. 
EasyMailer (Prof). 
Other. 
MICROSOFT· 
Sollcard (Z·80 CP/M) .. $298 
Fortran. . . $179 
Cobol .. $499 
Tasc , .$139 
MICROPRO· 
Wordstar. . . $269 
MailMerge. . . $ 99 
Wordstar/MailMerge . $349 
SuperSortl .. $159 
Spellstar. . $129 
PERSONAL SOFTWARE/ 
VISICORP" 
Visicalc 3.3 ..... 
Desktop/Plan II. 
Visiterrn . 
Visidex. 
Visiplot .. 
Visitrend/Visiplot. 
Visifile. 

~ Visischedule . 
PEACHTREE" 
G(L, A(R, A(P, Payor 
Inventory (each). . $224($40 

Y"" Peach Pack. . $ 795 
Y"" Systems Plus, 

Accounting Plus II, 
G/L, AR, AP, or 
Inventory (each) .... $385/$na 
(Needs G/L to run) 

"OTHER GOODIES" 
Micro Courier. . .$219 
Super-Text II. . . $127 
Data Factory. . . $134 
DB Master. . ... $184 

.$159 
· .$129 

. $129 

. less 15% 

.... . $199 
.$199 
.$ 90 

· .$199 
· .$180 
.$259 
.$169 
.$259 

16-BIT SOFTWARE 
8086 SOFTWARE 

"" Supercalc. . .. . . .. . . $269 
"" Wordstar (ISM PC) ..... $289/$na 

Call for others 

.$149/$25 

.$149/$25 
. .... $249/$50 

WHITESMITHS· 
"C" Compiler. 
Pascal (incl ··C·). 

"PASCAt.:' 
Pascal(MT + Pkg $429/$30 
Compiler. . $315 
Sp Prog. . .. $175 
Pascal/Z. . $349/$30 
Pascal/UCSD 4.0. . $670/$50 
Pascal/M. . $355/$20 
"DATA BASE·· 
FMS·80. . . . $649/$45 
dBASE II . $595($50 
Condor II . $899/$50 
"WORD PROCESSING" 
Word Search . $179/$50 
SpeliGuard $229/$25 
VTS/80. .. $259($65 
Magic Wand. . $289/$45 
Magic Spell. . $269/$25 
spell Binder. . $349($45 
Select. . $495/$na 
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Fancy. 
Shmancy 
Elaborate microprocessor develop­ 
ment systems cost a lot of money, and 
they can close off your engineering 
options by locking you Into Just one or 
two kinds of chips. Sound faml!lar? 
Well, read on-we've got a better Idea. 

Use your desktop computer; anything 
that will run CP/M' Is fine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families, and more 
are on the way. 
In two years on the market, our cross­ 
assemblers have gained a reputation 
for quality, performance, and reliabili­ 
ty. Hundreds of industrial R&D labs 
and several major semiconductor 
houses have found these products a 
fast, cost-effective way to develop 
their microprocessor software. We in­ 
vite you to join them. 

CP/M CROSS-ASSEMBLERS 
Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola S-record for­ 
mat) and listing from standard assem­ 
bly language for the target processors 
listed. Features Include comprehen­ 
sive syntax checking, listing control, 
nested conditional assembly, and In­ 
sertion of external source files. All ver­ 
sions. listed have been thoroughly 
field-tested and are available now. 

XASM05 . .. 6805 
XASM09 . .. 6809 
XASM18 . . 1802 
XASM48 8048/41 
XASM51 8051 
XASM65 6502 
XASM68 . . 6800/01 

NEW! XASM75. . .. NEC 7500 
XASMF8 . .. F8/3870 

NEW! XASMZ8 ..... Z8 
XASM400 .. . COP4oo 

Assemblers. . . . . $200.00 each 
except XASM75 $500.00 

VIsa and Mastercard accepted. We ship on 8" 
single·denslty and Soft card + 5.25" diskettes. Ask 
us about other formats. OEM INQUIRIES INVITED . 

• Trademark of Digital Research 
+ Trademsrk 01 Microsoft 

~~ 

~~~ 
804 S. STATE ST" DEPT MS52 
DOVER, DEL. 19901 
302-734-0151 
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Computer Graphics, continued ... 
is included to support vector and 
character generation. There are 512 
x 480 pixels, with a roughly 5:4 
aspect ratio (i.e., squares that are 
"n" pixels on a side appear as 
rectangles), but this is typically ac­ 
counted for in software. The board 
appears to the primary microprocessor 
as a data port with handshaking on a 
separate status port, much like a 
serial I/O port would appear. Unlike 
the COL, full character generation 
and dumb terminal emulation is sup­ 
ported, which makes this board suit­ 
able as a primary console display. 
The list price is $1095 (for the board 
itself, with the basic firmware). A 
reasonable monitor can be had for 
$150 to $300, with a slow (P31) 
phosphor highly recommended. Color 
versions are a great deal more ex­ 
pensive. A high-quality monitor and 
keyboard are also available from 
SCION, as well as a light-pen. 

COL's Dynamic Blackboard 
The Cambridge Development Labs 

(COL) Dynamic Blackboard (mono­ 
chrome version) is a three board 
set (S-100) with direct hardware 
access to the display memory, via 
several I/O ports. No firmware is 
included, but a number of support 
routines are supplied on disk. There 

1. 60 3.20 ~.oo 
X AXIS 
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are 640 x 512 addressable pixels, 
but only 480 horizontal lines are 
visible at any given time. One un­ 
usual feature of the COL board is 
hardware scrolling. The aspect ratio 
is exactly 1: 1. The access speed is 
very high, with rates of up to 500,000 
pixels per second claimed. No gen­ 
eral purpose high level software 
could begin to keep up with this, 
hence the display would not be a 
bottleneck for some time to come. 
Cost for the basic board set is $1200, 
with a monitor once again running 
about $150 to $300. Color versions 
are available at much higher prices. 

Digital Graphics Systems' CAT-100 
The CAT-1 00 is a slightly different 

animal than the previous two boards. 
It has a mechanism for capturing 
images from an analog TV signal, 
complete with 16 gray levels. It can, 
however, be configured for 512 x 
480 monochrome display. It is a two 
board set (S-1 00 again), and the 32K 
of onboard memory can be accessed 
via a 2K window in the main pro­ 
cessor's address space. The stand­ 
ard version is $1525, but a complete 
kit is available for $875. Once again, 
a $150 to $300 monitor is required. 
Color versions are somewhat more 
expensive. 
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GRAPHICS PLOTTERS 
Several pen plotters currently avail­ 

able in the $500 to $1000 range are 
quite suitable for general purpose 
graphics. The Houston Instruments 
HIPLOT DMP-2, the Mauro PROAC, 
and the STROBE are three of these. 

Houston Instruments HIPLOT Plotter 
The Houston Instruments HIPLOT 

(DMP-2) is a "flatbed" plotter, where 
the pen can move in both X and Y 
directions over a fixed (10" x 7") 
area. Plotting speed is about 3" per 
second, and resolution is 200 points 
per inch (hence the addressable 
space is 2000 x 1400). Both serial 
and parallel interfaces are included 
in the standard unit. The list price is 
$1085. Larger and/or more intelli­ 
gent versions are available at some­ 
what higher prices. This is an ex­ 
ceedingly well designed and well 
built unit. 

Mauro PROAC Plotter 
The Mauro MP-250B PROAC plotter 

allows the pen to move back and 
forth in one direction, while the 
paper (11" wide) is moved back and 
forth through a channel under the 
pen axis (by wheels with shallow 
teeth) for the other direction. Resolu­ 
tion is 200 points per inch, for a total 

addressable space of 2000 x 1400 
on a 10" by 7" page. The list price of 
the PROAC is $775, with a serial 
interface (strongly recommended) 
for an additional $195. 

STROBE 100 Plotter 
The STROBE model 1 00 is a "drum" 

plotter, where the pen is moved back 
and forth in one direction, while the 
8.5" x 11" page (mounted on a 
cylindrical drum) is rotated under­ 
neath that axis for the other direction. 
Resolution is 500 points per inch on 
the newer units, older ones have 250 
points per inch, with a total address­ 
able space of 5000 x 3500 on a 10" x 
7" page. The cost of the basic unit is 
$785, with a parallel interface. 
STROBE markets interfaces for a 
variety of machines, including an S- 
100 board for $145. A semi-intelli­ 
gent serial interface will be available 
soon for about $300.00. 
On any of the above plotters, through 

various combinations of small steps 
(increments) in one or both axes, 
lines of any length can be drawn in 
any direction (within the constraints 
of page size). From a software view­ 
point, there are no major advantages 
to any of these designs, and they 
may be considered to be functionally 
identical. 
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You say your eprom program­ 
ming needs are varied, but 
your engineering budget 
doesn't permit the purchase 
of that $5,000-$7,000 stand­ 
alone programmer? 

a.d.s. has the solution! 
Hardware 
The ads Prom Blaster eprom 
programming card sits on the 
IEE.E. 696/S-100 bus as an 
110 device. 

Does not require memory 
locations! 

Handles the following 
devices: 2708's thru 2764's, 
single and three supply parts, 
and the Hitachi 48016 eeprom! 
Device plugs into on-board LlF 
socket. 

Software 
Runs under CP/m* or adsmon 
MC6809 monitor. Price: 
$299.00 A & T + shipping. 
Includes board & software. 
For complete details 
contact: 

ackerman 
digital systems, inc. 
110 n. york rd. 
elmhurst, il. 60126 
(312) 530-8992 

IIIIB 
'CP/m 

trademark 
Digit,,1 

Research. Inc. 
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Computer Graphics, continued ... 
DOT MATRIX PRINTERS 
Dot matrix printers that offer access 

to each individual dot, such as the 
OataSouth OS 180, offer yet another 
possible output device. Typically, 
with devices like this, a bit map of the 
final plot will be produced on a 
random access disk file, then pulled 
off sequentially, one line of dots at a 
time, and written to the dot address­ 
able printer. This approach is neces­ 
sary for two reasons: 1) once a line 
has been printed, it is not 
possible to back the paper up to add 
more dots (hence all dots for a given 
line must be plotted at once), and 2) 
the number of dots on a typical page 
exceeds central memory size (using 
one bit per dot), hence disk files 
must be used. 

GRAPHICS SOFTWARE 
Some plotters (e.g., any Tektronix 

compatible device, or the PROAC 
with its serial interface) understand 
how to draw, or move without draw­ 
ing, from the current position to any 
new position in the addressable 
range. These are called "vector" 

devices. Other plotters only support 
access to raster scan pixels or very 
short vectors (e.g., .005 inches) in 
eight directions (incremental). The 
very lowest level of support soft­ 
ware is only required for the latter 
variety, to make them simulate the 
vector type devices. The algorithms 
involved are relatively simple, and 
can be done with all integer arithmetic, 
with a minimum of multiplications 
and/or divisions. This is important 
because of speed considerations. 
This level is often done in assembly 

language. Typical routines at this 
level allow drawing-or moving-from 
current position to any new position 
(expressed in integer raster point 
coordinates). In the case of a vector 
plotter such as the Tektronix, this 
might be as simple as encoding two 
10-bit coordinates into a maximum 
of 4 ASCII characters, and sending 
them to the piotter. Such routines 
are called "hardware drivers." This 
level of software hides most of the 
differences in hardware character­ 
istics. 
The next level of software hides 

Kernighan and Ritchie's book, The C-Programming Language, is 
the key source for C. Just as furidamental is the CB6 TM C 
Compiler. 
The CB6 TM C Compiler is especially designed for the IBM'" 
Personal, IBM'" Display Writer, CP/M-B6'" and MS-DOS'" . 
For further information on the C-programming language 
and the CB6 TM C Compiler, 'please contact: 

C86 IS a trademark of Computer In. novations, toc.: CP/M·86II: : Computer Innovations, Inc. 
IS a trademark of DI911al Research: IBM and MS-DOS are • 75 Pine Street 
:;~~~:~. t;:~_emarkS 01 International BU5lfleSS • , • Lincroft, New Jersey 07738 

." Telephone: (201) 530-0995 

CIRCLE 55 ON READER SERVICE CARD 

differences in coordinate systems, 
by translating coordinates from inches 
(relative to the lower left hand corner, 
or some user defined origin), into 
whatever absolute raster point co­ 
ordinate system that the actual hard­ 
ware uses. Such things as "window­ 
ing" and simple transformations in 
the plane are also implemented at 
this level. Windowing, or "clipping," 
is a technique that allows the user to 
specify a particular region (usually 
rectangular) on the plotting page, 
such that only those line segments, 
or portions thereof, that fall inside 
the window are actually drawn. Typical 
transformations implemented at this 
level might include magnification (in 
either or both axes), translation (ditto) 
and/or rotation about a given point. 
This is typically the lowest level 
accessible to the end user. An ex­ 
ample would be the PLOT subroutine 
from the standard CALCOMP package. 
If a set of higher level routines that 

draw characters, axes, grids, etc., 
are implemented in terms of such a 
routine, it is relatively easy to transport 
such a package to a new device by 

AT LAST 
A new book dealing with assembly language for CP I 
M system users entitled 

Introduction to CP 1M Assembly Language 

Step-by-step instructions on how to construct simple 
programs operating in CPIM that workl The full size 
(8112 by 11) perfect-bound 180 pages present the reader 
with vanous ways of inputting and outputting data to a 
terminal, as well as sending data to a line printer Since 
the 1/0 methods used are based on CPIM function con­ 
structions, the programs are meant to be interchange­ 
able with "standard" CPIM systems The reader can 
immediately "talk" with his computer in assembly lan­ 
guage 

Only minimal prior exposure to assembly language 
is required. 

Two useful programs are constructed to demonstrate 
CP I M disk techniques 
-single-drive copy program (sequential filing) 
-data base program (random access filing) 

Also Included IS a Simple game program demonstrating 
some basic game programming techniques and a short 
section on program troubleshooting. 

To Order: send $15.95 (+ p. & h.) to: 
Executive Computer 
Dept DP.O. Box 222178 
Carmel. CA 93922 
(408) 375-DATA 

(Add $1.25 for postage and handling) 
(Calif residents add 6% sales tax) 
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simply re-writing that one routine 
and any lower level drivers used by 
it. One major advantage of doing this 
is the ability to preview several plots, 
or versions of a single plot, on a 
video device such as the COL board, 
and then actually draw selected 
ones on a pen plotter such as a 
HIPLOT, using essentially the same 
user code Uust substituting drivers). 
There are several standard, high 

level packages currently in wide­ 
spread use on mainframes and mini­ 
computers, such as the CALCOMP 
basic package (from California 
Computer Products, Inc., originally 
designed for their very expensive, 
large pen plotters). Tektronix also 
has a basic package called PLOT- 
10, which was originally developed 
for their 40xx series terminals. These 
packages typically include routines 
that can draw line segments, alpha­ 
numeric characters, linear and/or 
log axes, linear, semi-log and/or log 
grids, etc. Routines to map user's 
coordinate systems into inches are 
also included, as may be routines for 
curve fitting, smoothing, etc. 

Such routines are typically designed 
in quite generalized manners, such 
that they can perform their function 
in a wide variety of ways (e.q., draw 
any character string, anywhere on 
the page, any size, and at any angle), 
by passing parameters. Languages 
such as Fortran and PL/I are par­ 
ticularly well suited to modular, para­ 
meterized routines. Pascal is not 
sufficiently modular, and is too strong­ 
ly typed, while Basic is not at all 
modular, has no parameters on its 
subroutines, and is usally about 10 
to 100 times slower than a good 
compiled language (which can be a 
serious problem with graphics). Note 
that the standard CALCOMP pack­ 
age, the PLOT-10 package, and the 
Mycroft Labs package are all avail­ 
able only for Fortran, although we 
will be releasing a version of our 
package for PL/I later. We have no 
plans at all for supporting Basic, 
Pascal or Cobol directly. 
This kind of package is typically 

available to the user in the form of a 
pre-compiled "object library" of sub­ 
routines (callable from Fortran) that 

MIDWEST MICRO 
WAREHOUSE 

3437 Holmes • Kansas City, MO 64109 • Phone (816) 753-1304 

Our ad is so-so, but our pricing is hot! Below are a few of the fine products we 
offer. If you don't find what you're looking for, call us! 

KIT A&T 
~O Systems SBC-200 315. 396. Visual Technology 

Expandoram II 215. 347. Visual 200 985. 
PROM 100 199. 299. Visual 400 1400. 
VF-II 308. 397. NEe 7710, 7715 2850. 

Godbout Disk I N/A 395. NEC 7720, 7725 3250. 
CPU-Z N/A 250. (W /Vert. Forms) 
12-Slot Mother N/A 133. 

T.!. 810 (Basic) 1545. 
Micromation Z-64 1040. (Loaded) 1735. 

Doubler 395. 
Multi-User I/O 239. OataSouth OS-180 1385. 
System Z 4600. MicroPro Int'l. 

Seattle 8086 Card Set 655. Words tar 300. 
(W/86-DOS) MailMerge 100. 

4 Port Serial I/O 240. DataStar . 235. 
8/16 Static RAM 260. SuperSort II 145. 
16K + Static RAM 260. 

Microsoft 
TEl MCS-112, 122 650./780. FORTRAN 349. 

RM-12, RM-22 705./850. COBOL 574. 

DFD-O 490. BASIC-80 294. 
RFD-O 630. BASCOM 329. 

We ship prepaid or COD certified check, M.a., or cash with 10% deposit. 
Shipping is from stock to 15 days; most products in stock. And (sorryl), at these 
prices, we cannot pay shipping charges. 
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Make your CP/M 
system friendly 

STIK 'lllTIM 
A friendly "Front end" to CP/M 

Imagine your eXisting system menu 
driven, enabling your "end user" to 
interact With on on-line tutorial which IS 
tied Into the menu structure STOK 
PILOT Will help free you of "end user" 
support Trus Innovative language Will 
improve your own system and make 
any application qUick and Simple to use 

STOK PILOT IS 0 superset of the PILOT 
CAl Language With the extra abilities that 
make It a powerful application control 
language 

This easy to learn language comes with 
a compiler/interpreter, a well wrlnen and 
indexed user manual, an on-line tutorial 
wrnten in STOK PILOT and a free demo 
system that turns CP/M into a menu 
driven environment. 

FEATURES INCLUDE 
• CHAIN IQ encmer PILOT progrom or loony 
program in any language. 

• CAll ossembler language subroutines ond 
pass porcmeters. 

• tnstoucnon progrom 10 set termlnnl 
cnerccrensncs. 

• Code a "ponte exir' routine. 
• Scroll forwards or backwards. 
• Execule CP/M commands from 0 STOK PILOT 
program. i 

• Opiion to run a syntax check and create an 
error listing. 

• Option to compile and create a CP/M 
COM file from source. 

• Package includes on on-line "help" inquiry 
program. 

• Other demonstrafion programs included. 
• Manual has section on Programming 
Memodology. 

comftlete 

~~ .. r~~r $12995 disk and 
user . 
manual: 

MANUAL ALONE $14.95 
Deductible when you order STOK PILOT 
_---The Original 

SIlK PllII™ 
CP/M's best friend! 

NY Res 
add 
soles lox. 

STOK COMPUTER INTERFACE 
17 West 17th St, 

New York, NY 10011 
(212) 426-7022 

Dealer Inquiries In v ueo • CP M IS TM at Digital Researcn 
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Computer Graphics, continued ... 
can be searched by a linkage editor 
for just those routines which a par· 
ticular user's program has called 
(along with lower level routines called 
by those routines, etc). 
As an example of this kind of 

subroutine, the SYMBOL routine 
from the CALCOMP basic package 
allows the drawing of one or more 
alphanumeric (or special) characters. 
The calling sequence is: 
CALL SYMBOL(XO,YO,H,STRING,ANGLE,NCHAR) 

where the parameters have the 
following meaning: 

XO, YO-x,y coordinates, in inch­ 
es, relative to the current origin, 
of the lower left corner of the first 
character position (before rota­ 
tion). The special value 999.0 can 
be used for either or both para­ 
meters to pick up (in that axis) 
where the last call to SYMBOL 
left off. 
H-the height, in inches, of the 

characters, which also determines 
the width of each character, hence 
the length of the total string. 
STRING-character string to be 

drawn, either in an array or a 
literal (e.g., "Hello"). 
ANGLE-angle of rotation, in 

degrees counterclockwise from 3 
o'clock, about the point XO,YO, of 
the baseline of the character string. 
NCHAR-the number of charac­ 

ters to draw. 
Note that there are certain other 

cases than the ones described, for 
drawing special symbols. 
It is usually quite simple for a 

Fortran programmer to produce car­ 
tesian graphs of data, using a package 
such as this. Often, other routines 
that support log, semi-log and/or 
polar graphs will be included. Yet 
other routines may be present to 
support the drawing of bar charts 
(histograms), pie charts, etc. 
The highest level of support typically 

provided by a complete graphics 
package would include one or more 
generalized interactive programs 
that would allow the user to enter 
data (or read it from disk files), enter 
titles, axis labels, and so on, then 
produce complete, annotated graphs 
on one or more actual plotters. Even 

S-100 USERS 

INTERFACE 9-TRACK 
TAPE DRIVES 
With the OTi - OMA 
Tape-Unit Interface 
• Transfers data via DMA 
up to 200K bytes 
per second 

• Allows full control over 
all tape-drive functions 

SPEED 
NUMBER-CRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 
With the FMP - 
Fast Math Processor 
• Kit or assembled 
• 32-bit floating point operations 
for arith .. trig., exponential, etc. functions 

• Or 64-bit floating point operations for arithmetic functions 

Both the DTI and FMP meet the IEEE S-100 
standard. Software is available. 

For further information contact: 
A MEMBER OF THE SPC GROUP 

~ SPC TECHNOLOGIES, INC. 

~ P.O. Box 248, Arlington, VA 22210 
(703) 841-3632 

80 
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non-programmers can readily learn 
to use such utility programs, although 
they give up much of the flexibility 
available to a programmer using the 
package directly from Fortran Pro­ 
grammers that prefer working in 
other languages can also make use 
of such utilities by writing data files 
to disk, which can then be read by 
the inter-active utility. 
Mycroft Labs offers a graphics 

package, called GRAFPAK, which is 
based on the standard CALCOMP 
basic routines. The package includes 
virtually all of the capabilities des­ 
cribed in this article, and supports 
the following devices: Tektronix 40xx 
series terminals (or equivalent), Tek­ 
tronix 4662 pen plotter, Houston 
Instruments HIPLOT OMP-2 pen plot­ 
ter, CDLhjgh resolution video board, 
and the SCION Microangelo high 
resolution video board. The follow­ 
ing devices will be supported in the 
very near future: Mauro PROAC pen 
plotter, STROBE pen plotter, and 
OataSouth OS-180 dot addressable 
matrix printer. The price is $200. 
For further information on the 

companies mentioned in this article, 
refer to the following list. 

Mycroft Labs 
P.O. Box 6045 
Tallahassee, FL 32301 
(904) 385-2708 

SCION Corporation 
12310 Pinecrest Road 
Reston, VA 22091 
(703) 476-6100 

Cambridge Development Labs 
36 Pleasant St. . 
Watertown, MA 02172 
(617) 926-0869 . 

Digital Graphics Systems 
441 California Ave. 
Palo Alto, CA 94306 
(415) 494-6088 

Houston Instrument, Inc. 
One Houston Square 
Austin, Texas, 78753 
(512) 837 -2820 

Strobe, Inc. 
897-5A Independence Ave. 
Mountain View, CA 94043 
(415) 969-5130 

Mauro Engineering 
2220 Pack Trail . 
Mount Shasta, CA 96067 
(916) 926-4406 
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Orange County • Sunnyvale 
San Diego • Los Angeles 

San Fernando Valley • Dallas 
Dot Matrix Printers 

NEW EPSONS with GRAFTRAX-plus 
Epson has improved and upgraded their best selling line of 
printers to ·include their new GRAFTRAX~plus graphics 
package. Features now include; 9 x 9 matrix, bi­ 
directionalliogic seeking, line spacing to n1216, 
programmable forms length and horizontal tabs, skip over 
perf, italics fonts, international symbols, 
superscript/subscript, normal, emphasized, double-strike, 
and double-emphasized print, underlining, line drawing 
graphics, 601120 DPI bit image, software reset, eoiustebte 
right margin, and true back space. 

MX-80 with GRAFTRAX-plus 80 column, 80 CPS, 
ediustebte pin feed, 
PRM-28080 MX-80 wIGRAFTRAX-plus ' $479.95 

MX-80FT with GRAFTRAX-plus same as MX-80 with 
friction feed added. 
PRM-28082 MX-80FT wIGRAFTRAX-plus $559.95 

MX-100 with GRAFTRAX-plus 132 column, 
correspondence' quality, up to 15" paper, friction feed & 
ediustebte pin feed. 9 x 9 dot matrix, 80 CPS. 
PRM-28100 MX-l00 wIGRAFTRAX-plus $754.95 

TRS-80 cable 
GRAFTRAX /I 

..... $54.95 
$144.95 
$39.95 
$19.95 
$52.95 
$24.95 
$59.95 
$79.95 
$44.95 

................ $13.95 
$9.95 

Serial interface. 
Serial intf & 2K buffer 
Apple card. 
Apple cable ,., . 
IEEE 488 card . 

GRAFTRAX-plus 
Extra print head 
MX-80 ribbon cart. 
MX-l00 ribbon only 

BETTER THAN EPSON ! - Okidata 
Microllne 82A 801132 column. 120 CPS, 9 x 9 dot matrix, 
friction teed, pin teed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycleI200,000,000 character print 
head, bi-directionaillogic seeking. both serlat & parallel 
interfaces Included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 
PRM-43082 Friction & pin feed $499.95 

Microllne 83A 1321232 column, 120 CPS, handles forms 
up to 15" wide, removable tractor, plus aI/ the features of the 
82A. 
PRM-43083 with FREE tractor. $744.95 

Microllne 84 1321232 column. 200 CPS, full dot graphics 
built in, handles forms up to 15" wide, plus all the features of 
the 83A. 
PRM-43084 Centronics parallel. 
PRM-43085 Serial with 2K buffer 

.. $1149.95 
... $1249.95 

$39.95 
$19.95 
$24.95 
$169.95 
$79.95 
$79.95 
$39.95 
$9.95 

Apple card, , , . , ...•. 
Apple cable 
TRS-80 cable 
2K hi speed serial card 
Hi-res graphics ROMs 82A . 

PRA-43083 Hi-graphiCS ROMs 83A 
PRA-43088 Tractor option for 82A 

Extra ribbons pkg. of 2 

PRINTER PAL - F.M.J. Inc. 
Desk top printer stand an paper holder 

PRA-99080 for MX-80. FT. Oki 82A. NEC 
PRA-99100 for MX-l00, Oki 83A & 84 

Terminals 
VIDEO TERMINALS - Televideo 
Inexpensive full-featured video terminals 

VDT-901210 Televideo 910 
VDT-901213 Televideo 912 
VDT-901221 Televideo 920 

Televideo 925 

$24.95 
$29.95 

Dual Disk Sub-Systems 
Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never­ 
mar rubber feet. a/l necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 
END-000420 Bare cabinet ... 
END-000421 Cabinet kit 
END-000431 A & T .... 

$59.95 
$225.00 
$359.95 

8" Sub-Systems - Single Sided, Double Density 
END-000423 Kit wl2 FD100-8Ds $975.00 
END-000424 A & T wl2 FD100-8Ds $1175.00 
END-000433 Kit wl2 SA-801 Rs $999.95 
END-000434 A & T wl2 SA-801 Rs $1195.00 

8" Sub-Systems - Double Sided, Double Density 
END-000426 Kit w/2 DT-8s ... , .. .. .. .. . $1224.95 
END-000427 A & T wl2 DT-8s . $1424.95 
END-000436 Kit wl2 SA-851Rs $1274.95 
END-000437 A & T wl2 SA-851Rs $1474.95 

Letter Quality Printers 
LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10112115 pitch, up to 16" paper, built-in 
noise suppression cover. 
PRD-11001 Centronics parallel .. 
PRD"11002 RS-232C serial model 

.. $959.95 
$999.95 

STARWRITER F-10 - C. Itoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons. both parallel and 
serial interfaces included. 
PRD-22010 Starwriter F-l0 $1595.95 

80 CPS LETTER QUALITY - Fujitsu 
High speed daisy wheel printer with both RS-232C serial & 
Centronics parallel interfaces, emulates NEC 5510. Diablo 
630, Qume, and will interface to the IBM Personal Computer, 
features include Z-80 CPU, 16K buffer (48K optional). bi­ 
directional printing, & baud rates up to 19.2K 
PRD-86100 Fujitsu with 16K .... . $2895.00 
PRD-86200 Fujitsu with 48K .. .. . $3195.00 
PRA-86000 Ad;ustable tractor .. $190.00 

Jade Bus Probe 
THE BUS PROBE - Jade 

Inexpensive S-100 Diagnostic Analyzer 
So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel ... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscittoscooe 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 
Not anymore; Jade is proud to 'Offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 
Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down vour neck, you'lI find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE 5-100 signals in action. THE 
BUS PROBE allows you to see inputs. outputs. memory 
reads and writes, instruction fetches, OMA channels. 
vectored interrupts. 8 or 16 bit wide data transfers. plus the 
three bus supply voltages, 
An on-board pulse generator can provide repetitive resets. 
interrupts, or wait states. for trouble shooting. 
TSX-200B Bare board $59.95 
TSX-200K Kit " $119.95 
TSX-200A A& T $149.95 

51)1" Disk Drives 
Tandon TM100-1 
MSM-551001 

Shugart SA400L 
MSM-104000 . 

single-sided double-density 48 TPI 
$248,95 ea 2 for $219.95 ea 

single-sided double-density 40 track 
$234.95 ea 2 for $224.95 ea 

Tandon TM100-2 double-sided double-density 48 TPI 
MSM-551002 $324.95 ea 2 for $298.95 ea 

Shugart SA450 double-sided double-density 35 track 
MSM-104500 . .. $349,95 ea 2 for $329.95 ea 

Tandon TM100-3 single-sided double-density 96 TPI 
MSM-551003 $324,95 ea 2 for $298.95 ea 

Tandon TM100-4 double-sided double-density 96 TPI 
MSM-551004 $448.95 ea 2 for $419.95 ea 

MPI 8-51 single-sided double-density 40 track 
MSM-155100 ..... $234.95 ea 2 for $224.95 ea 

MPI 8-52 double-sided double-density 40 track 
MSM-155200 $344.95 ea 2 for $334.95 ea 

MPI 8-91 single-sided double-density 77 track 
MSM-155300 $369.95 ea 2 for $359.95 ea 

MPI 8-92 double-sided double-density 77 track 
MSM-155400 . $469.95 ea 2 tor $459.95 ea 

5'1.' Cabinets with Power Supply 
END-000216 Single cab w/power supply 
END-000226 Dual cab wlpower supply 

8" Disk Drives 
Shugart SA801R 
MSF-10801R 

Shugart SA851R 
MSF-10851R 

Tandon TM848-1 
MSF-558481 

Tandon TM848-2 
MSF-558482 

single-sided double-density 
$394.95 ea 2 for $389.95 ea 

aoubte-sided double-density 
$554,95 ea· 2 for $529.95 ea 

single~sided double-den thin-line 
$424.95 ea 2 for $394.95 ea 

double-sided double-den thin-line 
...... $574.95 ea 2 for $549.95 ea 

Qume DT-8 double-sided double-density 
MSF-750080 $524.95 ea 2 for $498.95 ea 

Siemens FDD 100-8 
MSF-201120 .... 

single-sided double-density 
$384.95 ea 2 for $349.95 ea 

Software 
PLANNER CALC - Target Software 

Spread sheet (what if ?) program designed for with the user 
in mind, user oriented (simple english) commands allow you 
to quickly master this powerful software, supplied on 8" disk 
for use with CPIM based systems. 
SFC-12251050F 8" CPIM version 
SFC-12251053F 8" Xerox 
SFC-12251053M 51/,' Xerox .. 

••••••••••• 
• Place Orders Toll Free 

• 
Continental U.S. Inside California 
800-421-5500 800-262-1710 • • • • • • 

For Technical Inquires or Customer Seruice call: 
213-973-7707 

d"'~' -:.:: 
Computer Products 

4901 W. Rosecrans. Hawthorne, ea 90250 
TERMS of SALE: Cash, checks, credit cards. or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6% 

Minimum shipping & handling charge $3.00. 



Jade Diskettes 
PREMIUM DISKETTES - Jade 

We proudly put our name on these high quality diskettes - 
guaranteed to satisfy you or your money back. 

5'/4' Diskettes, Box of Ten 
55.50,015 
55.50,105 
55.50,165 
55, DO. 015 
55. DO. 010 
55, DO, 165 

$29,00 
$29.00 
$29.00 
$31.00 
$31.00 
$31.00 

8" Diskettes, Box of Ten 
55.50.015 
55. DO. 015 
05, DO. 015 

$31.00 
$39.00 
$48.00 

BARGAIN DISKETTES 
5%" 55. 00.015 . 
5%" 05. DO, 015 
8" 55. 50, 015 .........•.... 
8" 55, DO, 01 S ........••.•. 
8" SS, DO. 01 S 

$19.95 
$32.95 
$21.95 
$32.95 
$35.95 

Video Monitors 
9" AMBER or GREEN - Jade 

High resolution 18 MHz compact video monitors. 
VDM-901201 9" Amber phosphor.. $149.95 
VDM-901301 9" Green phosphor $139.95 

HI-RES 12" GREEN - Zenith 
bandwith 700 fines/inch. P31 green phosphor, 

switchable 40 or 80 columns, small. light-weight & portable. 
VDM-201201 List price $189.95 $129.95 

12" GREEN SCREEN - NEC 
bandwidth, P31 phosphor ultra-high resolution 

video monitor with audio. 
VDM-561200 List price $289.95 $199.95 

12" COLOR MONITOR - NEC 
High resolution cotor monitor with audio. 

'VDC-651212 Color monitor 
NEC-1202D RGB color monitor 

$389.95 
$999.95 

COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 

VDC-80130 13" Color I 
VDC-801320 13" Color II . 
IOV-2300A DVM board for Apple 

$379.95 
$894.95 
$199.95 

COLOR TELEVISION - Bohsei 
High qualify inexpensive color televisions with excellent 
color, brilliance, & reception, both UHF & VHF, perfect for 
Apple II, Atari, Commodore VIC-20, or TRS color computer. 
VDC-991300 13" Color receiver $239.95 
VDC-991900 19" Color receiver $299.95 

EPROM Erasers 
ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 
XME-3100A Spectronics w/o timer 
XME-3101A Spectronics with timer 
XME-3200A Economy model 

$69.50 
$94.50 
$39.95 

Power Strips 
ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
vottage spikes & AC line noise. inductive isolated ground. 15 
amp circuit breaker. U. L. listed 
EME-115103 3 socket 

4 socket 
8 socket 

Single User System 
THREE BOARD SET - SD Systems 

4 MHz Z-80A CPU. 64K RAM (optional 256K), serial I/O port. 
parallell/O port. double density disk contrctier. CP/M 2.2 & 
manual set, system monitor, control & diagnostic software. 
Includes SBC-200, 64K ExpandoRAM II. Versafloppy 1/, & 
CP/M 2.2 - all boards are assembled & tested. 
Board sel wilh 64K ot RAM 
Board sel wilh 256K of RAM 

. $1095.00 
.. $1295.00 

Apple II Accessories 
16K RAM CARD - for Apple II 

Expand your Apple to 64K, 1 year warranty 
MEX-16700A Save $125.00 If I . $74.95 

Z-80 SOFTCARD - MicroSoft 
Two computers in one. Z-80 & 6502. more than doubles the 
power and potential of your Apple. includes Z-80 CPU card 
CP/M 2.2. & Basic 80. 
CPX-30800A A & T with software. $299.95 

8" DISK CONTROLLER - Vista 
New from Vista Computer. single or double sided. single or 
double density. compatible with DOS 3.2/3.3. Pascal. & 
CP/M 2.2, Shugart & Qume compatible 
IOD-2700A A & T . $499.95 

2 MEGABYTES for Apple II 
Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller. cabinet, 
power supply. & cables, DOS 3.2/3.3, CP/M 2.2. & Pascal 
compatible. 
1 MegaByle Package Kit $1495.00 
1 MegaByle Package A & T ..........••....... $1695.00 
2 MegaByle Package Kit $1795.00 
2 MegaByte Package A & T $1995.95 

A2 DISK DRIVE - Micro Sci 
Inexpensive direct replacement for Apple Disk II. works with 
Apple /I controlfer as first or second drive. 
MSM-123101 Micro Sci A2 
MSM-123101C A2 with contrlr . 

$379.95 
$459.95 

VISION 80 - Vista Computer 
80 column x 24 line video card for Apple II. 128 ASCII 
characters. upper and lower case. 9 x 10 dot matrix with3dot 
descenders, standard data media terminal control codes. 
CP/M Pascal & Fortran compatible. 50/60 Hz 
IOV-2400A Vista Vision 80 $299.95 

CPS MUL TICARD - Mtn. Computer 
Three cards in one.' Real time clock/calendar. serial 
interface. & parallel interface - all on one card. 
IOX-2300A A & T $179.95 

APPLE-CAT - Novation 
Software selectable 1200 or 300 baud. direct connect. auto­ 
answer/auto-dial. auxiliary 3-wire RS232C serial port for 
printer. 
IOM-5232A Save S50.001f1 $325.95 

JOYSTICK - T G Products 
A better joystick for your Apple 1/ 

SYA-1512A A & T $49.95 

Modems 
SIGNALMAN - Anchor 

Direct-connect automatic answer/originate selection. 300 
Baud full duplex. Bell 103, includes RS-232 cable 
IOM-5600A 5ignalman $98.50 

SMARTMODEM - Hayes 
Sophisticated direct-connect euto-ens wer/ auto-dial 
modem. touch-tone or pulse dialing. RS-232C interface. 
programmable 
IOM-5400A Smart modem 
IOK-1500A Hayes Chronograph 
IOM-2010A 

Si gle Board Computer 
SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system, 4 MHz 
Z-80A, single or double density disk controller for 5'/,' or 8" 
drives, 64K RAM, extended addressing, up to 4K of EPROM, 
2 serial & 2 parallel I/O ports. real time interrupt clock. CP/M 
compatible. 
CPC-30800A A & T 
IOX-30800A Serial I/O adapter 

Z-80 STARTER KIT - SD Systems 
Complete Z-80 microcomputer with RAM, ROM, 
keyboard, display, kludge area, manual, & workbook. 
CPS-30100K Kit with workbook $299.95 
CPS-30100A A & T with workbook 469.95 

AIM-65 - Rockwell International 
Complete 6502 microcomputer with alphanumeric display, 
printer, keyboard, & instruction manual. 
CPK-50165A 1 K AIM-65 
CPK-50465A 4K AIM-65 
SFK-74600008E 8K Basic ROM ..........•. 
SFK-64600004E 4K assembler ROM 
SFK-74600020E PLl65 ROM. 
SFK-74600010E Forth ROM . 
SFK-74600030E Instant Pascal 
PSX-030A Power supply 
ENX-000002 Enclosure 

4K AIM-65, 8K Basic, power supply, & enclosure 
Special Package Price . $649.95 

S 100 EPROM Boards 
PB-1 - SSM Microcomputer 

2708. 2716 EPROM board with on-board programmer. 
MEM-99510K Kit with manual $154.95 
MEM-99510A A & T with manual $219.95 

PROM-100 - SD Systems 
2708. 2716, 2732 EPROM programmer with software. 

MEM-99520K Kit with software $189.95 
MEM-99520A A & T with software $249.95 

EPROM BOARD - Jade 
16K or 32K uses 2708 or 2716 EPROMs, 

MEM-16230K Kit w/o EPROMs 
MEM-16230A A & T w/o EPROMs 

I -100 Video Boards 
SPECTRUM COLOR - CompuPro 

Full-function color graphics board. up to 8 colors, 256 x 192 
graphics. parallel 110 port, 8K RAM. 
IOV-HI70A A & T 
IOV-HI70C C5C 

MICROANGELO - Scion 
Ultra-high-resolution 512 x 480. 256 color or black & white S- 
100 video board 
IOV-1500A A & T . 

-100 MotherBoards 
ISO-BUS - Jade 

Silent. simple, and on sale - a better motherboard 
6 Slot (5'1." x 8%") 

MBS-()61 B Bare board 
MBS-061K Kit 
MBS-()61A A & T 

12 Slot (93/,' x 8%") 
MBS- '121 B Bare board 
MBS-'121K Kit 
MBS-121A A & T 

18 Slot (14'/," x 8%") 
MBS-·181B Bare board 
MBS-'181K Kit 
MBS-'181A A & T 

ACTIVE TERMINATOR - CompuPro 



8-100 CPU Boards 
8085/8086 - CompuPro 

Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, up to 8 MHz, 
accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A & T 
CPU-20510C 618 MHz CSC 

$398,95 
$497,95 

8086/8087 - CompuPro 
16 bit, 8 or 10 MHz 8086 CPU with provisions for 8087 & 
80130, 
CPU-70520A 8 MHz 8086 A & T 
CPU-70520C 8 MHz 8086 esc 
CPU-70530A with 8087 A & T 
CPU-70530C with 8087 CSC 

$624.95 
" , '" $764.95 

, , " $1224.95 
, " $1455.95 

CPU-Z - CompuPro 
214 MHz Z80A CPU, 24 bit addressing, 

CPU-30500A 214 MHz A & T 
CPU-30500C 316 MHz CSC 

$279.95 
$374.95 

SBC-200 - SO Systems 
4 MHz Z-80A CPU with serial & parallel 110, 1 K RAM, 8K 
ROM space, monitor PROM included. 
CPC-30200A A & T $399.95 

THE BIG Z - Jade 
MHz switchable Z-80 CPU board with serial 110, 

accomodates 2708, 2716, -or 2732 EPROM, baud rates from 
75 to 9600, 
CPU-30201B Bare board wlmanual 
CPU-30201 K Kit with manual 
CPU-30210A A & T with manual, 

$35,00 
$139.95 
$199.95 

CB-2 - SSM Microcomputer 
2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE S- 
100, front panel compatible. 
CPU-30300K Kit with manual 
CPU-30300A A & T with manual, 

$229.95 
$274.95 

2810 Z-80 CPU - C.C.S. 
2 or 4 MHZ Z-80 CPU with serial 110 port& on-board monitor 
PROM, front panel compatible. 
CPU-30400A A & T with PROM $289.95 

2820 Z-80 DMA CPU - C.C.S. 
4 MHz Z-80 CPU board with 2 serial flO ports & Centronics 
parallel 110 port, separate data & status ports, DMA daisy 
chain compatible. 
CPU-30420A A & T with manual, $569.95 

S-100 Disk Controllers 
DISK 1 - CompuPro 

8" or 5%" DMA disk controller, single or double density, 
'single or double sided, 10 MHz. 
100-1810A A & T ,. 
100-1810C CSC . 
SFC-52506580F 8" CPIM 2.2 for Z-80 . 
SFC-52506586F 8" CPIM 2.2 for 8086 
SFO-54158000F Oasis single user 
SFO-54158002F Oasis multi-user 

$449.95 
$554.95 
$174.95 
$299.95 
$499.95 
$849,95 

DOUBLE 0 - Jade 
High retiebtttv double density disk controller with on-board 
Z-80~, auxIliary printe., port, IEfE S-100, can function in 
multi-user Interrupt dnven bus. 
100-1200B Bare board & hdwr man $59,95 
100-1200K Kit w/hdwr & sttwr man $299.95 
100-1200A A & T wlhdwr & ettwr man $359.95 
SFC-59002001 F CPIM 2.2 with Double 0 $ 99.95 

VERSAFLOPPY II - SO Systems 
Double density disk controller for any combination of 5%" 
and 8" single or double sided, analog phase-locked loop 
data separator. vectored interrupts. CP/M 2.2 & Oasis 
compatible, control/diagnostic software PROM included. 
100-1160A A & T with PROM $359.95 
SFC-55009047F CPIM 2.2 with VF 1/ $99.95 

2242 DISK CONTROLLER - C.C.S. 
5%" or 8" double density disk controller with on-board boot 
loader ROM. free CP/M 2.2 & manual set. 
100-1300A A & T with CP/M 2.2 ••• 

8-100 Memory Boards 
256K RAM DISK - so Systems 

ExpandoRAM 1/1 expandable from 64K to 256K using 64K x t 
RAM chips. functions as ultra-high speed disk drive whun 
used with optional RAMDISK software, compatible with 
CPIM, MPIM, Oasis, Cromemco, & most other Z-80 based 
systems. 
MEM-65064A 64K A & T 
MEM-65128A 128K A & T 
MEM-65192A 192K A & T 
MEM-65256A 256K A & T 

$474,95 
$574.95 
$614.95 

" $774.95 
$24,95 SFC-55009000F RAMDISK strwr CPIM 2.2 

128K RAM 21 - CompuPro 
128K x 8 bit or 64K x 16 bit static RAM board, 12 MHz, 24 bit 
addressing. 
MEM-12810A A & T 
MEM-12810C CSC 

$1609.95 
.......... $1794.95 

64K EXPANOORAM " - SO Systems 
Expandable RAM board from 16K to 64K using 4116 RAM 
chips. 
MEM-16630A 16K A & T 
MEM-32631A 32K A & T 
MEM-48632A 48K A & T 
MEM-64633A 64K A & T 

$344,95 
$364,95 
$384,95 

....................... $399,95 

64K RAM 17 - CompuPro 
64K CMOS static RAM board, 10 MHz, low power less than 4 
watts, DMA compatible, 24 bit addressing. 
MEM-64180A 64K A & T 
MEM-64180C 64K CSC 

$549.95 
$698.95 

64K RAM 16 - CompuPro 
32K x 16 bit or 64K x 8 bit low power static RAM board, 10 
MHz, 24 bit addressing. 
MEM-32180A RAM 16 A & T 
MEM-32180C RAM 16 CSC 

$598.95 
$698.95 

64K STATIC RAM - SSM 
IEEE 696IS-100standard, up to 6MHzl8 Bit, 12MHzl16 Bit, 24 
Bit extended addressing, disable-able in 2K increments 
MEM-64300A A & T $749.95 

64K STATIC RAM - Mem Merchant 
64K static S-100 RAM card, 4 to 16K banks up to 8 MHz. 
MEM-64400A 64K A & T $594.95 

2065 64K RAM - C.C.S. 
4 MHz bank port/bank byte selectable, extended addressing, 
16K bank selectable, front panel compatible. 
MEM-64565A 64K A & T $349.95 

2066 64K RAM - C.C.S. 
64K RAM board with bank and block select switching 
functions for Cromemeco Cromix & Alpha Micro. 
MEM-64566A 64K A & T $424,95 

MEMORY BANK - Jade 
4 MHz S-100 bank selectable expandable to 64K. 

MEM-99730B Bare board w/manual $49.95 
MEM-99730K Kit with no RAM $179.95 
MEM-32731K 32K kit $199.95 
MEM-64733K 64K kit $249.95 
Assembled & Tested . add $50.00 

32K RAM 20 - CompuPro 
32K static RAM, up to 10 MHz, disable-able in 4K banks, bank 
select or 24 bit addressing. 
MEM-16180A 16K A & T ,',. 
MEM-16180C 16K CSC 
MEM-24180A 24K A & T 
MEM-24180C 24K CSC 
MEM-32185A 32K A & T 
MEM-32185C 32K CSC 

$259.95 
$324.95 
$324.95 

... $384,95 
$384,95 
$449.95 

16K STATIC RAM - Mem Merchant 
4MHz to-power static RAM board, IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in 1 K 

8-100 1/0 Boards 
SYSTEM SUPPORT 1 - CompuPro 

Real time clock, three 16 bit interval timers, dual interrupt 
controllers(15 levets ), up to 4K EPROMIRAM, RS-232C 
serial channel, provision for 9511AI9512 math chip. 
IOX-1850A SSI A & T $359.95 
IOX-1850C SSI CSC $459.95 
IOX-1855A with 9511 A & T $554.95 
IOX-1855C with 9511 CSC ... $654,95 
IOX-1860A with 9512A & T .. ""........ $554.95 
IOX-1860C with 9512 CSC $654.95 

INTERFACER 1 - CompuPro 
2 serial 110 ports 50-19.2K baud. 

101-1810A A & T ". 
101-1810C CSC 

INTERFACER 2 - CompuPro 
3 parallel, 1 serial, & interrupt timer. 

101-1820A A & T 
101-1820C CSC 

INTERFACER 3 - CompuPro 
5 or 8 channel serial I/O board for interrupt driven multi-user 
systems up to 250K baud. 
IOI-1835A 5 port A & T 
101-1835C 5 port CSC 
IOI-1838A 8 port A & T 
101-1838C 8 port CSC 

INTERFACER 4 - CompuPro 
3 serial, 1 parallel, 1 Centronics parallel. 
101-1840A A & T 
101·1840C CSC 

MPX - CompuPro 
Multi-user I/O multiplexer & interrupt controller with on­ 
board 8085A-2 CPU & 4K or 16K of RAM. 
101-1875A 4K MPX A & T 
101-1875C 4K MPX CSC 
101-1880A 16K MPX A & T 
101-1880C 16K MPX CSC 

1/0-4 - SSM Microcomputer 
2 serial 110 ports plus 2 parallel 110 ports. 
101-1010B Bare board wlmanual 
101-1010K Kit with manual 
101-1010A A & T with manual 

1/0-5 - SSM Microcomputer 
Two serial & 3 parallel 110 ports, 110-19.2K Baud 

101-1015A A & T $289.95 

1/0-8 - SSM Microcomputer 
Eight software programmable serial I/O ports. 110 -19.2K 
Baud, ideal for multi-user systems 
101-1018A A & T 

MPC-4 - SO Systems 
Intelligent 4-port serial 110 card, on-board Z-80A, 2K RAM, 
4K PROM area, on-board firmware. fully buffered, vectored 
interrupts, four C TC channels, add to SO Board set for 
powerful multi-user system 
101-1504A A & T wlsoftware 

2719 2 SER & 2 PAR - C.C.S. 
Two RS-232C serial 110 ports plus two 8 bit parallel 110 ports. 
101-1080A A & T with manual $349.95 

27104 PORT SERIAL - C.C.S. 
Four RS-232C serial I/O ports with full handshaking. 

101-1060A A & T with. manual $319.95 

2830 6 PORT SERIAL - C.C.S. 
serial 110 ports 



Software Review 

reviewed, or data may be loaded from another disk file, 
then edited. Since the editor is written in Basic, changes 
of any desired sort are very easy to make. Our primary 
application for the package involves plotting of labora­ 
tory data. The example plots were produced by taking 
data directly from a student's laboratory notebook, using 
the editor. A very useful feature of the package is that 
the same data may be quickly plotted on any or all of the 

GRAFPAK From Mycroft Labs 
by J. W. Long & J. Simon 

We have assembled a package of plotter software 
(PLOTS) which is proving to be very useful for our 
scientific and engineering plotting applications. The 
package is menu-driven and allows generation of linear, 
semi-log and log-log plots with straight line curve fitting, 
on the basis of data points entered by the operator, or 
from data stored in an existing data file. The heart of the 
package is Mycroft Lab's "Grafpak" plotting package, 
which will be discussed in considerable detail later on. 
This software represents a beautiful example of Micro­ 
system's software bus concept, in that we have simply 
taken commercially available software, added a few 
extras and have come up with a very powerful, easy-to­ 
use, easily modified plotting package. PLOTS should be 
usable on any system running CP/M that has the 
necessary hardware and software (see Figure 1). PLOTS 
consists of two programs, a data editor and a plotter 
executive. The basic operation of PLOTS is very simple­ 
the editor program prompts the operator for data paints, 
axis labels, titles, etc. Upon completion of editing, this 
information is stored in a disk data file. The plotting 
executive is then automatically loaded, which accesses 
the data file and does the plotting, mostly by subroutine 
calls to Grafpak. Basic was used for the editor because 
program development is so easy in Basic, because the 
speed penalty for using it is of no consequence for data 
entry and, finally, because the string handling capabilities 
of Basic make it much easier to write the code for entry 
of string data (titles, axis labels, etc.). On the other hand, 
the fact that the plotting executive is all in Fortran results 
in very fast plotting and makes for compact plotting 
code, since it largely consists of subroutine calls to 
Grafpak. 
The editor program has features one would expect: 

data points may be entered, deleted, changed, or 

J. Long & J. Simon, Broome Community College, Dep't of 
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The Grafpak package is a very 
powerful set of plotting 

subroutines which allows one to 
plot linear, semi-log and log-log 
plots, with labeled axes and files. 

Automatic scaling of data is 
provided, as well as scaling of the 

overall size of the plots. 

three axis types: linear, semi-log or log-log. This is often 
done in scientific or engineering plotting where one is 
looking for a straight line relationship in the data. If any 
semblance of a straight line can be found, the editor 
includes a routine which will calculate and plot a least 
squares fit for the points. 

Although we have not done it, it would be very simple 
to write a program to allow any algebraic function to be 
plotted. All that would be required is a program to 
calculate a set of x, y values over the range of interest, 
then store the values in a data file. PLOTS could then be 
used to load and plot the points. 
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C.D.E. offers new computerized versions of 
these two ancient games of tactical skill. 
GOMOKU is played on a 15 by 15 board, 
and the first player to get five in a row wins. 
Patterns of play are endless. Complete I/O 
features include game display, take back, 
autoplay, referee, set-up and problem 
modes. OTHELLO is played on an 8 by 8 
board. Play proceeds by bracketing and 
"flipping" your opponent's men, and the 
player with the most squares at the end of 
the game is the winner. Both games have 
nine levels of play and are available for vir­ 
tually any 2-80 based computer, in most 
CP 1M formats or North Star DOS. Also 
available for TRS-80 Model 1 (running TRS 
DOS) and Model 2 (running CP 1M). Games 
are available individually at $24.95 each, or 
$39.95 for both. 

The 
classic 
computer 
game: 

Califomia Digital Engineering. 
offers the fastest nmrlillg oer­ 
sial! of this classic game avail­ 
able for a microcomputer. It 
returns instant response to hun­ 
dreds of commands. This is the 
complele game, exactly as 
Crowther and Woods intended 
it, implemented by Chuck 
Crayne. Explore the colossal 
C(.lves-over a hundred rooms! 
-Steal treasures! Cast magic' 
Kill dwarves! RIIII from 
dragons! Get lost in the maze of 
twisty lillie passages! The 
Rubik's Cube of computer 
games. You won't be heard 
from for months! Only 
$35.00 in CPIM. 

MAGIC TYPEWRITER™ is C.O.E.'s 
unique, all-purpose word processing and 
database management tool. It eliminates the 
need for separate programs for separate tasks. 
It offers not only a sophisticated text format­ 
ter, but a fast-sort, a mailing list program, and 
other special purpose features. You may 
examine any file on the disk without disturbing 
the file on the screen. Available in CP 1M and 
North Star DOS at a cost of only $175.00. 

OUT disks are certified for two years. and include 
hard holes. Sold only in boxes of ten. 

A unique program to 
keep complefe league re­ 
sults, compute handi­ 
caps, and keep other sta­ 
tistics in order. Only $55 
in North Star Basic. 

All disks are in the CP/M format except 
where North Star DOS is indicated. Please 
let us know whether you require 51/4" or 8" 
disk, single or double density, single or 
double sided, soft, 10 or 16 sectors. North 
Star users indicate CP 1M or DOS format. 
Please include $2 postage and handling 
with each order. For our complete bro­ 
chure, write or call (213) 661-203l. 

51/4" double density 
(Specify soft. 10 or 16 sectors) 
Single sided s2595 

Double sided 30" 
8" single density 28" 
8" double density 3395 

Sturdy. interlocking DISK BANK cases for safe 
storage or transporting of disks stack vertically or 
horizontally to build a useful system to your spe­ 
cifications. DISK BANK holding ten 51/4H disks is 
$5.95. and for ten 8" disks. $6.95. 

rD~ L~Llf[JPtrul~ ~lr;lT~L ~rur;lru~~Ptlrur;T'M­ 
~ I' P.O. BOX 526 * HOLLYWOOD, CA 90028 



Figur. 1. Sample outputs from PLOTS programs. !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 
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Some comments on Grafpak are in order here, inas­ 
much as it is the whole basis of PLOTS. The Grafpak 
package is a very powerful set of Fortran plotting 
subroutines which allows one to plot linear, semi-log 
and log-log plots, with labeled axes and files. Automatic 
scaling of data is provided, as well as scaling of the 
overall size of the plots. A single Fortran statement will 
enlarge or reduce the overall size of a plot. The pen 
location is monitored, so it is impossible to drive the pen 
on the HI plot against the stops, a very desirable feature! 
Grafpak has other features too numerous to mention 
here. 
The documentation in Grafpak is for the most part 

excellent, as are the example plotting programs. Careful 
study will allow you to use all of the features of the 
package. The only area where the documentation is 
sketchy (and perhaps rightly so) is on getting the output 
of the package directed to the piotter. As supplied by 
Mycroft Labs, Grafpak sends all plotting information to 
the CP/M PUN: device. Initially, we were able to redirect 
the PUN: output to our second serial port by using DDT 
to modify the CP/M device driver dispatch table. We 
simply changed the jump table in the CP/M BIOS user 
area to cause PUN: to jump to the second serial port 
routine. Later, we added a new serial port, and then 
simply overwrote the PUN: code with a serial output 
routine for the new port. Again, the convenience of the 
software bus concept shows-very little patching is 
required to interface Grafpak to CP/M systems. The 
other ambiguity of the documentation was the absence 
of an example taking you through a sample session of 
preparing, compiling, and linking a plotting program. 
The listing in Figure 2 is an example of the steps, using a 
sample Fortran program (LOG.FOR) which comes with 
Grafpak. This probably should have been obvious to us, 
but it was not, so it took a good bit of guessing to get it 
right. 
Grafpak has another feature which makes it an attrac­ 

tive piece of software. The software is modular enough 
that drivers may be written for it to use other plotting 
devices. Grafpak comes with drivers for both the HI-plot 
plotter, and the Tektronix 4010 family of graphics 
terminals. We have retrographics-equipped ADM 3 
terminals which are equivalent to the TEK 4010, which 
makes it possible to direct plots to the video display. It is 
also possible to write drivers for other hardware. Mycroft 
Labs could provide assistance here, as they have written 
drivers for other plotters and would probably help with 
problems programmers might have in writing their own. 
Larry Hughes of Mycroft Labs proved very helpful in a 
number of telephone conversations when we were 
having trouble getting the TEK 4010 software working. 
We will supply source listing for PLOTS, for three 

dollars, to cover handling and postage. (Make check 
payable to Joseph W. Long.) We can also supply the 
source on your disk (NorthStar 5" double density only) 
for no charge; please include an SASE for the return of 
your disk. 
Grafpak is available from Mycroft Labs, P.O. Box 6045, 

Tallahassee, FL 32301; phone: (904)385-2708. The price 
of the package is $200.00, or $1,000.00 with all source 
code included. It is available on 8" single density soft­ 
sectored format only. • 
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Figure 3. System Requirements. ~~~~~~!!!iI 

56K CP/M 
Microsoft Fortran 80 
Microsoft Basic Compiler 
(The compiler is required. The interpreted 
version of a program can not be linked with 
Fortran or Grafpak.) 

Mycroft Labs Grafpak 
Hi Plot Plotter or Tektronix 
4010 Compatible Plotter 

Floating 
Point 

'FPP' (Floating point) software for use on 
any CP/M® computer system provides 

12 digit accuracy. 

• 1 2 digit significand stored as packed BCD 
• BCD arithmetic assures accuracy 
• guard digit on all operations 
• exponent from -126 to + 127 
• written in assembly language - very fast. 
• available in object or source form 
• companion function package contains natural 
logs, common logs, sqr root, exponentiation, 
sine, cosine, tangent and their inverse func­ 
tions, etc. All functions computable to 12 digits 
accuracy using very latest algorithums; very 
fast. 

• compatible with our RAID debug system 

For more information on 'FPP' write or call: 

Southern Computer Systems, Inc. 
2304 12th Avenue North 

Birmingham, Alabama 35234 
(205) 933-1659 

CP/M@ is a registered trade mark of Digital Research 
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NEED HELP BUYING 
A·COMPUTER 

OR PERIPHERAL? 

If you're shopping for a personal computer, for 
peripherals, for games-or practically anything that 
uses microcomputer technology-you need help. 
There are just too many products on the market 
for anyone person to sort out. 

The Creative Computing 1983 Buyer's Guide 
to Personal Computers, Peripherals and Electronic 
Games contains all the help you'll need to shop 
wisely. Its honest evaluations are written by 
experts-the experts of Creative Computing. 

In the Buyer's Guideyou'll find: 
• How to select the computer for you 
• Evaluations of specific personal 

computers 
• Tips on buying peripherals of all kinds 
• Reviews of peripherals 
• Music synthesis equipment 
• Comprehensive evaluation of joysticks, 

paddles and game port extenders 
• Video game systems and software 
• Roundup of electronic toys and games 
• Electronic and computerized learning aids 
• Video products for computer users 
• Selected microprocessor-based consumer 

electronics products. 
As you can see, the Buyer's Guide is an 

incredibly comprehensive directory to the latest 
in computer technology. Use the coupon below 
to order your copy today! 

,SPECIAL 
PRE-PUB'LlCATION OFFER! ---, .r--- 

Creative Computing 
Buyer's Guide 
r.o. Box 640, Holmes, PA 19043 

Y E 5 I Please send me the Creative Computing 1983 Buyer's 
Guide to Personal Computers, Peripherals and Electronic 

• Games. I enclose the special pre-publication price of 
$3.95 (includes postage and handling)-a saving of $1.05 
off the postpaid price after publication. 

Mr. IMrs. I Ms. ---;--;,-----,--:-;-;:-_-,--- _ 
(please print full name) 

Address ~ 

City _ 
BUYBB'S &llDB TO 
PBBSODL OOIlPUDBS, 
PBBIPIIBB&LS lID 
BLBCftUlC UIIBS 

State/Zip _ 

Please make check payable to Creative 
Computing Buyer's Guide. NJ residents 
add 5?{, sales tax. Price outside U.S.A. 
$6.00. Your copy will be shipped after 
publication on September 15, 1982. 

GET THE GUIDE! ------ 



SOFTWARE 
DIRECTOR~ 

Program Name: Spellbinder 
Hardware System: CP/M + OASIS 
Minimum Memory Size: 28K + Op System 
Language: Assembly 
Description: A full feature word processor 
with Office Management capabilities, inte­ 
grated editing and printing sections. Spec­ 
ial features include on-screen indents for 
outline creation, horizontal scrolling, user 
definable one-stroke function keys, and 
extremely flexible print formatting. Inte­ 
grated print formatter includes bidirection­ 
al printing, true proportional spacing, print 
to and from screen, two column print, etc. 
The office management capabilities in­ 
clude both standard office procedures 
(forms handling, mail merge, cuesorting, 
alphanumeric selection and sorting, boiler 
plating, columnar manipulations such as 
removal, insertion, addition etc.) and a 
powerful macro capability which allows 
features to be added for the unique re­ 
quirernents of each user. 
Release: June 1978 
Price: $495 . 
Included with price: Program, tutorial, 
reference and technical manual. 
Where to purchase it: 

Lexisoft 
P.O. Box 267 
Davis, CA 95616 
(916)758-3630 
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Program Name: C/80 C-Compiler Version 
2.0 
Hardware System: 8" CP/M, 5" Osborne 1 
or Heath/Zenith (CP/M or HDOS) 
Language: 8080 object code 
Description: C Compiler supporting full C 
data structures, pointers and multidimen- 

JUL/ AUG 1982 

sional arrays. Supports major C language 
features with the exception of floats, longs 
and argument to macros. Includes data 
initialization and all C storage classes, and 
compiles all C arithmetic and logical oper­ 
ators and control statements, generating 
8080 assembly language code for Macro- 
80, or for the included absolute assembler. 
A useful software development aid is the 
runtime profile facility, which can print 
execution time and frequency for each 
subroutine. 
Release: March 1982 
Price: $49.95 + $3 shipping ($2 for 5" 
disks); $10 for owners of previous version. 
Included with price: Disk and manual. 
Where to purchase it: 

The Software Toolworks 
14478 Glorietta Drive 
Sherman Oaks, CA 91423 
(213)986-4885 
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Program Name: I NTROL-C for 6809 
Hardware System: CP/M 
Minimum Memory Size: 56K 
Language: 8080 machine code 
Description: A set of software development 
tools that allow C programs for 6809-based 
microprocessor systems to be created on 
8080/Z80 development systems. Includes 
C compiler, 6809 assembler, object code 
linker, complete standard runtime library 
(with source code, in C) and library man­ 
ager. Compiler supports all standard C 
except long, floating, and enumeration data 
types, initializers, bitfields, and structures 
as function parameters. All preprocessor 
directives are supported except #Iine and 
#if (#ifdef and #ifndef are supported, 
however). Compiled code is efficient, 

position independent, re-entrant, and 
ROMable. Price includes unlimited rights 
to distribute object code produced by 
compiler. 
Release: February 1982 
Price: $350.00 
Included with price: 8" CP/M disk with 
object code, users manual. 
Where to purchase it: 

Introl Corp. 
647 W. Virginia St. 
Milwaukee, WI 53204 
(414)276-2937 
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Program Name: Crosstalk Version 2.0 
Hardware System: All CP/M systems 
Minimum Memory Size: 32K 
Language: 8080 Assembly language 
Description: Allows microcomputer system 
to access almost any ASCII dial-up com­ 
puter system, capture and store received 
data, send pre-edited files to a remote 
computer system, and exchange virtually 
any type and size of file with another 
Crosstalk system, regardless of disk format 
incompatibilities. Crosstalk can automatic­ 
ally dial up a system, establish access 
through passwords, and loan in data at full 
modem speed for off-line editing later. 
Release: January 1982 
Price: $150.00 
Included with price: Diskette and 60 page 
manual. 
Where to purchase it: Available at com­ 
puter stores, Dealer + end user informa­ 
tion is available from: 

Microstuf, Inc. 
1900 Leland Dr., Suite 12 
Marietta, GA 30067 
(404)952-0267 
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Software Directory, continued ... 

Program Name: Plink(TM), RCPMLlNK­ 
(TM) 
Hardware System: Osborne 01 
Minimum Memory Size: 64K 
Description: Allows communications via 
modem. User friendly PLINK asks for Drive 
A or B, then file name, to quickly save file 
to disk. To send a file, a simple control T + 
PLINK asks for Drive A or B + file name. 
RCPMLlNK is a multi-function commun­ 
ications program. Its primary function is 
the transfer of files between remote CP/M 
systems or other Osborne 01 computers. 
The transfer is accomplished via a block 
mode, with headers and checksums (or 
optionally CRC checking) to ensure data 
validity. Automatic retry (up to ten times) is 
attempted for every sector of data trans­ 
mitted or received when parity, framing, or 
overrun errors are encountered on a data 
"byte," or on blocks of data that have 
checksum or CRC (cyclic redundancy 
check) errors. The user is given an option 
to quit, or retry after ten consecutive errors 
occur. 
Release: March 1982 
Included with price: 5-1/4" disk and 
manual. 
Where to purchase it: 

Wizard of OsZ 
P.O. Box 964 
Chatsworth, CA 91311 
(213)341-9399 
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Program Name: SYSTEM-70 
Hardware System: CP/M 8" SO, 5-1/4" 
North Star & Micropolis Mod II 
Minimum Memory Size: 16K 
Language: Assembler 
Description: Development system software 
for National Semiconductor 70-Series 
microprocessors. With minor exceptions, 
assemblers feature instruction mnemonics 
and syntax as defined by the processor 
manufacturer. The macro-assembler in­ 
cludes full macro and conditional assembly 
features as well as the ability to chain a 
series of source files together during a 
single assembly. Programs developed 
under this system must be off-loaded to 
target processor for test. Facilities are 
provided to implement off-loading mech- 

anism as a direct transfer from memory, 
via a byte stream over a CPU port, or via 
.COM or .HEX disk files. 
Release: March 1982 
Price: $150.00 
Included with price: Disk documentation 
and user support. 
Where to purchase It: 

Allen Ashley 
395 Sierra Madre Villa 
Pasadena, CA 91107 
(213)793-5748 
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Program Name: EPSET(tm) 
Hardware System: 8" CP/M system or 5- 
1/4" NorthStar 
Minimum Memory Size: 32K 
Language: Object code 
Description: "EPSET" contains nine files, 
eight of which are for testing EPSON­ 
MX80's accuracy in printing its entire set 
of ASCII characters. The eighth file pro­ 
vides a menu for instantaneous selection 
and configuration of the EPSON-MX80 for 
combinations of characters per inch, 
single-, double-, and emphasized-strike, 
and line-spacing. The program is written in 
PL/I-80 for speed and precision. 
Release: March 1982 
Price: $39.95 
Included with price: 8" disk or NorthStar 
5-1/4" disk and manual. 
Where to purchase it: 

Success Analysis Corporation 
743 Holly Oak Drive 
Palo Alto, CA 94303 
(415)494-2613 
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Program Name: SYSTEM-TMS7 
Hardware System: CP/M 8" SO, 5-1/4" 
NorthStar, 5-1/4" Micropolis Mod II 
Minimum Memory Size: 16K 
Language: Assembler 
Description: Development software that 
enables any CP/M system to serve as a 
development station for Texas Instruments 
TMS7000 series microprocessors. With 
minor exceptions, assemblers feature 
instruction mnemonics and syntax as 
defined by processor manufacturer. Macro 

assembler includes full macro and con­ 
ditional assembly features as well as ability 
to chain a series of source files together 
during a single assembly. Programs 
developed under this system must be off­ 
loaded to the target processor for test. 
Facilities are provided to implement off­ 
loading mechanism as a direct transfer 
frorn memory, via a byte stream over a 
CPU port, or via .COM or .HEX disk files. 
RellBase: 1982 
Price: $150:00 
Included with price: Macro assembler, 
interactive editor/assembler, text editor. 
Complete documentation is included and 
full user support is provided. 
Where to purchase it: 

Allen Ashley 
395 Sierra Madre Villa 
Pasadena, CA 91107 
(213)793-5748 
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Program Name: SYSTEM-51 
Hal'dware System: CP/M 8" SD 5-1/4" 
NorthStar & Micropolis Mod II. 
Minimum Memory Size: 16K 
Language: Assembler 
DelICription: Development system software 
that enables a CP/M system to serve as a 
development station for Intel 8051/8751 
single-chip processor. With minor except­ 
ions, the assemblers feature instruction 
mnemonics and syntax as defined by Intel. 
The macro-assembler includes full macro 
anci conditional assembly features as well 
as ability to chain a series of source files 
together during a single assembly. Pro­ 
grams developed under this system must 
be off-loaded to target processor for test. 
Facilities are provided to implement off­ 
loading mechanism as a direct transfer 
from memory, via a byte stream over a 
CPU port, or via .COM or .HEX disk files. 
Release: October 1981 
Pril:e: $150.00 
Included with price: Disk, documentation, 
anci user support. 
Where to purchase it: 

Allen Ashley 
395 Sierra Madre Villa 
Pasadena, CA 91107 
(213)793-5748 
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-Handles all IEEE-488 1975/78 functions 
-IEEE 696 (S-100) compatible 
- MBASIC subroutines supplied; no BIOS 
mods required . 

- 3 parallel ports (8255A-5) 
-Industrial quality; burned in and tested 
-$375 
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C&\N CIIGITAL 
1524 REDWOOD DRIVE 
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Program Name: JRT Pascal version 2 
Hardware System: CP/M compatible sys­ 
tems. 
Minimum Memory Size: 52K 
Language: Assembly Language 
Description: Full Pascal compiler and run­ 
time system. Supports double precision 
(14-digit) floating point arithmetic, 64K 
strings, virtual storage for external proced­ 
ures, separate compilation. True dynamic 
storage with automatic compression totally 
eliminates storage waste due to fragmen­ 
tation. Procedures are not limited in size, 
recursion, nesting. I/O system supports 
binary and ASCII files, random disk files by 
record number or by relative byte address 
for variable length records. JRT Pascal 
optimizes programmer time with one-step 
compile-no assembly or link needed­ 
verbal error messages, dynamic trace 
control. Advanced assembly language 
interface. The activity analyzer monitors 
programs and prints a histogram of execu­ 
tion frequency by line number. A utility is 
included to convert Microsoft format REL 
files to JRT format. 
Release: January 1982 
Price: $295 (manual only $30) 
Included with price: Disk (available in most 
formats), user's guide, 3-ring binder, user 
manual & report. 
Where to purchase it: 

JRT Systems 
P.O. Box 22365 
San Francisco, CA 94122 
(415)566-4240 
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Program Name: Multi/OS (multi-user op­ 
erating system) 
Hardware System: Z80/8080/8085 incl. 
Altos, Superbrain, TRS-80 MOD II 
Minimum Memory Size: 64K memory board 
each user, 8K shared partition. 
Language: Assembler "C" 
Description: Allows simultaneous use by 
up to 16 users of one microcomputer. 
Configuration library contains over 70 

CP/M@++IBM 
CP/M++DEC 

Compatibility with 

Exchange data files with most IBM and 
DEC equipment through REFORMATTER disk 
utilities. With REFORMAT-TER, you can read 
and write IBM 3740 and DEC RT-ll formatted 
diskettes on your CP/M system. Programs fea­ 
ture bi-directional data transfer and full direc­ 
tory manipulation. ASCII/EBCDIC conversion 
provided with CP/M-IBM 

Each program $249.00 from stock. Specify 
CP/M .•...•. IBM or CP/M .•...•. DEC when ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc., 
467 Hamilton Ave., Suite 2, Palo Alto, CA 
94301 0 Tel: 415/324-91140 TWX: 910- 
370-74S7 MUH-ALTOS 0 Dealer & OEM 
discounts available. :z_ 
CP/M® is a registered trademark of Digital Research. 
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devices and 20 disk drivers. Features are: 
mixing 5" and 8" floppy disks and hard 
disks; multiple printers with automatic 
spooling; 56K bytes per user; full range of 
languages available; CP/M, COOS, SDOS 
compatible; turnkey system features; in­ 
teractive dialogue; record/lock using FMM; 
full single-user compatibility; "file mapped" 
messages for inter-user communications 
using high level languages; 15 disk units 
of 65 megabytes each; up to 975 megabytes 
on-line; user assignable subdirectories allow 
63,504 files per unit; and many more. 
Release: January 1981 
Price:$900.00 end user. Call for OEM and 
dealer pricing. 
Included with price: User manual and 
three month subscriber service for 
updates. 
Where to purchase it: 
InfoSoft Systems Inc. 
25 Sylvan Road South 
Westport, CT 06880 
(203)226-8937 
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Program Name: SELECTOR V 
Hardware System: Any CP/M, MP/M & any 
compatible system 
Minimum Memory Size: 48K memory 
Partition 
Language: Machine Language 
Description: Processes multiple files and 
their relationships to each other to accorn- 

plish a wide variety of applications: 
accounting, inventory, label production, 
report or forms production, or anything 
requiring the maintenance of one or more 
lists. It is unique in its ability to produce 
sophisticated output without having to 
write programs. Menu-driven; requires a 
24 by 80 cursor addressable terminal. 
Release: November 1981 
Price: $495.00 
Included with price: Manual & program 
disk. 
Where to purchase it: 

Micro-Ap, Inc. 
7033 Village Parkway/Suite 206 
Dublin, CA 94566 
(415)829-6697 
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Program Name: DDUP 
Hardware System: Any system running 
CP/M 2.x 
Minimum Memory Size: 32K 
Language: 8080 machine code 
Description: DDUP (Disk Duplication) pro­ 
vides a convenient way to duplicate a 
diskette and/or to verify that two diskettes 
are identical. DDUP is made to be indepen­ 
dent of disk controller, type of drive, disk 
size and format. Automatically adapts to 
actual number of tracks and sectors per 
track for the disks used. Requires that 
source and destination disk be of same 
format and density. It will replace bad 

STRONGER 
THAN EVER 

'4 ® 

IMSAI8080 ., 

CALL OR WRITE TODAY for your FREE IMSAI LINE CATALOGUE 

~® 

IM~AI Thinking ahead for the 80'S 
Computer Division of the Fischer-Freitas Corporation 

910 81st Avenue, Bldg. 14 • Oakland, CA 94621 
415/635-7615 

'CPIM, MPIM and CPINet Are Trademarks of Digital Research. Inc. 

Imsai is a trademark of the Fischer-Freitas Corporation 

• 8080 Microcomputer Systems 
• S-100 Boards & Power Supplies 
• Floppy & Hard Disk 

Sub-Systems 
• CP/M-, MP/M- & CP/NET­ 

Operating Systems 
• Complete Range of Software 
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sectors on source disk with blank sectors 
on destination disk thus enabling automatic 
recovery (what can be recovered from) of 
damaged files and "crashed" disks. During 
disk duplication and/or verification, all disk 
errors are listed on printer and/or console, 
with corresponding track, sector and allo­ 
cation block (or 'group') numbers. 
Release: March 1982 
Price: $29.95 + $8 shipping/handling. 
Included with price: Disk and 13 page 
user's guide. 
Where to purchase it: 

Elektrokonsult Inc. 
Konnerudgt. 3 
N-3000 Drammen 
Norway 
CIRCLE 1200N READER SERVICE CARD 

Program Name: MR EDit 
Hardware System: CP/M or MP/M with st'd 
CRT 
Minimum Memory Size: 24K Transient 
program space 
Language: Assembler 
Description: Full screen-oriented text 
editor. Commands given by text or com­ 
mand key. User defines own command 

Processor Inlerface introduces the Cartridge Disk Con­ 
troller for the S - 100 bus. Conligurable lor 12 sector 
2315 and 5440 type disk drives (1.25- 10 Mbyles per 
drive) Complete with CPM' CBIOS. disk lormatter 
diagnostics and lechnical manual low cost $595.00 

Manual only $25.00 w. ~ 
The performance I ~ 
you need at 
a cost you can 
afford .,~., ,,, •• ~ .•••. " .•• ".". 

Processor Interlaces, Inc. P.O. Box 154A Elm Grove.WI 53t22 
4t4-785-t245 
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keys. Supports primary + secondary input 
and output files. Command keys "live" and 
text in view at all times, even in command 
mode. Supports inset + over write, word 
wrap and paragraph alignment. Cursor 
movement by character line, paragraph, 
screen; left, right, up, or down. Deletion by 
character, word paragraph, screen, buffer. 
Supports top of file, end of file cursor 
positioning. Has paste/cut buffer, with 
loading by line, paragraph, or user-defined 
area, can print selected areas on line 
printer. Supports horizontal scrolling, com­ 
mand file handling + iteration macros, 
indent levels for structured programming. 
Price: $19.95 (TN residents add 6.75% 
sales tax) 
Included with price: Manual + distribution 
diskette. 
-Where to purchase it: 

Micro Resources Corporation 
6922 Harding Road 
Nashville, TN 37221 
(615)352-4605 
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Program Name: Multi/NET (networking fac­ 
ulty) 
Hardware System: Z80/8080/8085 incl. 
Altos, SLiperbrain, TRS-80 Mod II 
Minimum Memory Size: 16K-user node, 
48K served node 
Language: Assembler, "C" 
Description: Multi/NET adds network ca­ 
pabilities to Multi/OS, I/OS and UNI/OS 
operating systems. The basic structure of 
Multi/NET follows the ISO open system 
interconnect structure, with the inter-unit 
message structure allowing flexible pro­ 
tocols. Some features of the system archi­ 
tecture are: network nodes can be either 
single user with disk, single user without 
disk, or multi-user with disk; shared re­ 
sources, such as disks and printers, operate 
as server for the network nodes; multiple 
servers and users can be set up at the 
same location using Multi/OS. Standard 
facilities include: directory, sub-directory, 
remote task, password protection, inter­ 
unit file transfer, file sharing, record/file 
lock, remote disk, directory assigning, 
remote spooler control, multiple printers 
both local and remote. Planned facilities 

include: gateways both SNA and X.25, 
bridges and electronic mail. 
Release: New, call for details. 
Price: $200.00/CPU. Call for OEM and dealer 
pricing. 
Included with price: User manual and 3 
month subscriber update service. 
Where to purchase it: 

InfoSoft Systems Inc. 
25 Sylvan Road South 
Westport, CT 06880 
(203)226-8937 
CIRCLE 122 ON READER SERVICE CARD 

Program Name: Reliability Prediction 
Hardware System: CP/M 2.2, DD 8" disk 
drives and 132 col. printer. 
Minimum Memory Size: 64K 
Lllnguage: C Basic-2 
Description: A systematic procedure for 
determining the reliability on an electronic 
system based on Military Handbook 217, 
the standard used by the military for reli­ 
ability analysis. Reliability prediction can 
be updated rapidly, especially important 
during the development of new equipment, 
but it can also be of significant benefit in 
improving the reliability of existing designs. 
Analyzing early design concepts can show 
potential problem areas and how the over­ 
all system reliability may be improved. 
Menu driven program does all actual failure 
rate calculations and computes total sys­ 
tem failure rate and Mean-Time-Between­ 
Failure. The calculations results may then 
be printed, showing reliability prediction 
by assembly and subassembly. Reports 
also show the application data for each 
system element and a summary of system 
structure. The 200 page instruction manual 
includes instructions for using the system 
with working examples and sample 
reports. 
Release: May 1982 
Price: $950 
Included with price: Two 8" SD disks and 
200 page manual. 
Where to purchase It: 

Elliam Associates 
24000 Bessemer St. 
Woodland Hills, CA 91367 
(213)348-4278 
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Bower-Stewart & Associates SOFTWARE AND HARDWARE DESIGN 

$GOLD DISK$ CP/M® Compatible Z-80 Software 
Available for all 8-5" SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5" double density Superbrain.® 

Un-can your canned software! Great looking letters & reports! 

$175. 
ppd 

Z-SO Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler 
recreates assembly language source files from 
absolute code enabling users to easily tailor 
programs to meet their specific needs. The 
Preconditioner works with the Disassembler to 
decode ASCII. 

Credit cards: Immediate service. Iree 24 hr phone - we Will ~I 
credit invoice Checks. M.O.'s: Ten workday hold CA res Add tax IIIiiiIII State system & controller, Allow time for sur1ace mail 

Trademarks' Digital Research. Radio Shack. Intertec 

$75. 
ppd 

E-Z Text A unique word processor organized 
around user-created text files, embellished 
with simple control commands, which supports 
such 'BIG GUYS' features as Automatic Foot­ 
noting, Table Spacing, Heading, Paging, Left 
& Right Margins, Proportional Spacing and 
MORE, at a 'LiTILE GUYS' price tag. 
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Low Cost/High Speed S-100 
Data Encryption/Decryption 

Board & Software 
Data Star has introduced ENCRYPTOR, 

an efficient and economical encryption/ 
decryption unit employing an S-100 com­ 
patible board. ENCRYPTOR features pro­ 
grammed input/output for key, data, com­ 
mands and states; software for CP/M, 
MP/M and OASIS systems and takes only 
25 microseconds to encrypt or decrypt 8 
bytes. It allows for the security of micro­ 
computer data, protecting the confiden­ 
tiality of sensitive files, whether stored or 
in transmission. Data may be secured on 
any system equipped with the 
ENCRYPTOR (and supporting software) 
and may be sent to any compatible system. 
The encryption key is simply given to the 
desired recipient of the secured data 
(independent of said data) who, in turn, 
uses it in the DES function to decrypt the 
information. (NOTE: The key stored on the 
chip is not externally accessible.) 

Each ENCRYPTOR is individually tested 
against NBS methods. The system inter­ 
face features two program I/O ports (one 
for data, one for status), jumper-selectable 
port addresses and interrupt mode. It 
complies with IEEE 696.1/D2 and supports 
IEEE-696 use of VI* lines. It has a data 
transfer rate of 1.3 megabits per second. 
Price is $395; order from Data Star, 9700 
Fair Oaks Blvd., Suite G, Fair Oaks, CA 
95628; (916)966-6838. 
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SYSTEMASTER From Teletek 
Teletek's SYSTEMASTER board com­ 

bines all of the functions of a CPU board: 
memory board, floppy disk controller 
board, and an I/O board along with DMA 

JULJAUG 1982 

capabilities and Teletek's BIOS with 
advanced features. It employs the Z80A 
and NEC 765AC controller chip. It can be 
used as a stand-alone, single- or two-user 
system, or as the master CPU in a multi­ 
user or multi-processing system. 
The BIOS includes automatic density 

and single- or double-sided operation. 
System utilities such as FORMAT, BAKUP, 
SYSGEN, and CONSYS are included in 
the BIOS in addition to the standard CP/M 
utilities. The BIOS will support 5-1/4" and 
8" drives simultaneously. Single-user, multi­ 
user, and multi-processing software is 
available through Teletek from Digital 
Research, Turbodos, and Infosoft. 

Price: $895; available from Teletek, 
9767F Business Park Drive, Sacramento, 
CA 95827; (916)361-1777. 
_£~E~~~!~~~!~~~~~~~~!2~~~ __ 

Complete 5-100 Computer 
Intercontinental Micro Systems 

announces a complete system on an S- 
100/IEEE-696 board. The Z80A based 
model CPZ-48000 features 64K dynamic 
RAM, two synchronous or asynchronous 
I/O channels, two parallel I/O channels, 
memory management of 16 Mb of system 
memory, a floppy disk controller for single/ 

double density-one/two sided-5/8" disk 
drives, eight vectored priority interrupts 
with Z80 mode 2 interrupts chained in, 
and capacity for either 2K or 4K onboard 
EPROM. A line of "personality" boards 
combine to make the CPZ-48000 compati­ 
ble with 5-1/4" floppy disks, 8" floppy disks, 
full modems, Seagate, Priam, NEC, Diablo, 
Qume, Archive and RS422 speed serial 
interfaces. The CPZ-48000 can be used as 
a stand alone computer, network master, 
multiuser host and multiprocessor host. 

MP/M and CP/M are available and Turbo­ 
Disk is included. Turbo-DOS and CP/NET 
will be available soon. Price is $1095; 
available from Intercontinental Micro 
Systems, 1733 South Douglas Rd, Suite E, 
Anaheim, CA 92806; (714)978-9758. 
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64K Static S-100 RAM Card 
Electronic Control Technology, Inc.'s 

64K RAM is a low power fully static 64K x 
8-bit S-1 00 bus memory board. It utilizes a 
single supply 2K x 8-bit fully static memory 
IC with· the same pinout as the 2716 
EPROM, therefore ROM can be intermixed 
with the RAM. A DIP switch provides 24- 
bit extended addressing selection of the 
board on 64K boundaries; or the board 
can be used on just 16-bit add ress. For 

93 



Sourcebook 
of Ideas 

Many mathematics ideas can be better illustrated 
with a computer than with a text book. 

Consider Baseball cards. If there are 50 
cards in a set, how many packs of bubble 
gum must be purchased to obtain a complete 
set of players? Many students will guess 
over 1 million packs yet on average it's only 
329. 
The formula to solve this problem is not 

easy. The computer simulation is. Yet you 
as a teacher probably don't have time to 
devise programs to illustrate concepts like 
this. 

Between grades. 1 and 12 there are 142 
mathematical concepts in which the com­ 
puter can play an important role. Things 
like arithmetic practice, X-Y coordinates, 
proving geometic theorems, probability, 
compounding and computation of pi by 
inscribed polygons. 

Endorsed by NCTM 
The National Council of Teachers of 

Mathematics has strongly endorsed the use 
of computers in the classroom. Unfortunately 
most textbooks have not yet responded to 
this endorsement and do not include pro­ 
grams or computer teaching techniques. 
You probably don't have the time to develop 
all these ideas either. What to do? 

For the past six years, Creative Computing. 
magazine has been running two or three 
articles per issue written by math teachers. 
These are classroom proven, tested ideas 
complete with flowcharts, programs and 
sample runs. 
Teachers have been ordering back issues 

with those applications for years. However, 

many of these issues are now sold out or in 
very short supply. 

So we took the most popular 134 articles 
and applications and reprinted them in a 
giant 224-page book called Computers in 
Mathematics: A Sourcebook of Ideas. 

Ready-to-use-material 
This book contains pragmatic, ready to 

use, classroom tested ideas on everything 
from simply binary counting to advanced 
techniques like multiple regression analysis 
and differential equations. 
The book includes many activities that 

don't require a computer. And if you re 
considering expanding your computer 
facilities, you'll find a section on how to 
select a computer complete with an invalu­ 
able microcomputer comparison chart. 

Another section presents over 250 
problems, puzzles, and programming ideas, 
more than are found in most "problem collec­ 
tion" books. 
Computers in Mathematics: A Sourcebook 

of Ideas is edited by David Ahl, one of the 
pioneers in computer education and the 
founder of Creative Computing. 

The book is not cheap. It costs $15.95. 
However if you were to order just half of the 
back issues from which articles were drawn, 
they would cost you over $30. 

Satisfaction Guaranteed 
If you are teaching mathematics in any 

grade between 1 and 12, we're convinced 
you'll find this book of tremendous value. If, 
after receiving it and using it for 30 days 
you do not agree, you may return itfor a full 
refund plus your return postage. 

To order send payment* plus $1.00 postage 
and handling to Creative Computing, Dept. 
M720, 39 E. Hanover Avenue, Morris Plains, 
N.J. 07950. Orders may also be charged to 
your Visa, Mastercard or American Express 
account - by mail include credit card name, 
number and expiration date, or if you prefer, 
use our 24-hour toll-free number, 800-631- 
8112. In N,J. only 201-540-0445. 

*N.J. Residents add 5% tax. 
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Prob­ 
lem 
The world is full 

of intriguing problems 
that never got into 

a textbook. 

Problems for Computer Solution 
by Steve Rogowski 

Ninety intriguing and fascinating prot 
lems, each thoroughly discussed and re 
erenced, . make an excellent source ( 
exercises in research and preliminar 
investigation. Eleven types of problem 
are provided in the following areas: aritt 
metic, algebra, geometry, triqonornetr­ 
number theory, probability, statistics, ca 
culus and science. Author Stephe 
Rogowski of SUNY-Albany has include 
several problems which have never bee 
solved. He feels that some research an 
an attempt to solve these will sharpe 
students' insight and awareness. 

Some of the problems are not new lik 
the one asking how much the $24 th 
Indians were paid for Manhattan would b 
worth today had it been deposited in 
bank. However, this problem was revise 
to have a variable interest rate so it woul 
be a challenge to program. Of course 
many of the problems are new and hav 
never been in print before. 
The student edition has 106 pages an 

includes all 90 problems (with variations 
7 appendices and a complete biblio~ 
raphy. Cost is $4.95. 
The 182-page teacher edition contain 

solutions to the problems, each with 
complete listing in Basic, sample runs, an 
in-depth analyses explaining th 
algorithms and theory involved. Cost i 
$9.95. 
To order send payment' plus $2.00 po stag 

and handling to Creative Computing, Dep 
M721, 39 E. Hanover Avenue, Morris Plains 
NJ 07950. Orders may also be charged t 
your Visa, Mastercard or American Expres 
account-by mail include credit card name 
number and expiration date, or if you prefe 
use our 24-hour toll-free number, 800-631 
8112. In N.J. only 201-540-0445. 
'N.J. Residents add 5% tax. 
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multi-user systems, 16K can remain global 
while 48K responds to extended address­ 
ing Portions of the board can be disabled 
(for memory-mapped disk controllers or 
ROM) in 2K blocks above EOOO, in 16K 
blocks, in any 2K block with jumper wires, 
or in any block or single address by phan­ 
tom. CPU's can operate at 2 MHz Or 4 MHz 
(DC to 10 MHz under certain conditions). 
Low profile IC sockets are provided for all 
IC's. Electronic Control Technology, Inc., 
763 Ramsey Ave., Hillside, N.J. 07205; 
(201 )686-8080. 

CIRCLE 127 ON READER SERVICE CARD --------------------------- 
S-l00 Bubble Memory Card 

Teleram Communications Corp. has 
introduced the S100B Bubble Memory 
System. The S100B MBMS is a self-con­ 
tained magnetic bubble memory system 
using the Intel 7110 1-megabit bubble 
device. Each board has a capacity of 128K 
to 256K of non-volatile storage and takes 
up one S-100 slot. Up to four boards can 
be daisy-chained to provide 1 megabyte of 
storage. Driver software is included to 
interface the bubble system into any 
8080/Z80 CP/M system (version 2.0). With 
its low power consumption, high reliability 
and compactness, bubble memory is suited 
for portable process control and point of 
sale applications to name a few. 

It has an average access time of 40 msec, 
a data rate of 100K bits/sec (for a one 
bubble system) to 800K bits/sec eight 
bubble system). A 14-bit fire code is 
appended to each 256 bits of data for 
correction of up to 5-bit burst errors. It is 
CP/M compatible, can use polling, interrupt 
(two separate interrupt lines) or DMA. It 
fully conforms to the proposed IEEE/S- 
100 standard. Power fail detect insures that 
data will not be lost during unexpected 
power outages. 

Prices are $2295 for 128K, $3495 for 
256K and $1670 and $2620 each for 100 
lots. Teleram Communications Corp., 2 
Corporate Park Dr., White Plains, NY 
10604, (914)694-9270. 

CIRCLE 128 ON READER SERVICE CARD 

Multi-User System Runs 
8/16-Bit Programs Simultaneously 

A high speed multi-user system allowing 
simultaneous running of both 8- and 16-bit 
applications programs while providing 30% 
more available program area is now avail­ 
able from CompuPro. 
A proprietary implementation of Digital 

Research's MP/M-86, MP/M 8-16 utilizes 
CompuPro's 8085/8088 CPU card and 
features 62K of user program space for 8- 
bit CP/M 2.2 compatible software. This 
compares to the standard 48K allowed 
under MP/M 2. 

The new system performs both single­ 
user and multi-user functions while running 
any combination of CP/M 2.2 or CP/M-86 
software for as many as eight users. 

System throughput is increased by the 
use of CompuPro's interrupt-driven DMA 
floppy disk and hard disk controllers, and 
by an optional M-DRIVE memory disk. The 
WARP DRIVE disk allows main system 
random access memory to emulate a disk 
drive, thus increasing throughput by as 
much as a factor of 30. A further enhance­ 
ment to throughput is provided by 
CompuPro's MPX-1, a DMA channel con­ 
troller board. Featuring an 8085 CPU and 
16K of local memory, the MPX-1 directly 
accesses all I/O devices and relieves the 
system's 8085 and 8088 of most of the I/O 
tasks required. 

Both processors run at 6 MHz, providing 
a 300 percent improvement in throughput 
over 2 MHz systems, and can accept clock 
speeds up to 8 MHz for future require­ 
ments. Upon receipt of a single input 
instruction, the on-board hardware 
switches between processors, thus offering 
real-time multi-user capability. The board 
accesses 16 megabytes of memory and 
fully conforms to all IEEE-696/S-100 bus 
specifications. 
ComprPro's MP/M 8-16 operating sys­ 

tem is priced at $995.00. Contact 
CompuPro, Oakland Airport, CA 94614; 
(415)562-0638. 
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NORTHSTAR USERS 
Add our SCAN COMMAND to your copy of NQATHST AR BASIC and 
you can instantly display or print' 
• Alilinesthatcontainaselectedvariable 
• All occurrences 01 GOTQ or GOSUB statements to a particular line 

number. 
• All references to any program line number. 
• All occurrences 01 any character, number, line number, group of 

characters or anything that is contained to any basic line 

• Includes global scan and replace. ONL Y $29.50 ON DISK 

Add our extended RENUMBER capability toyour copy of NORTHSTAR 
BASIC and you will be able to' 
• Renumber only serecteo line numbers and move the entire group 

to another area of your program. 
• Keep specific line number sequences associated with designated 

areas 01 a program. 
• Append program modules and rearrange them within your pro­ 
gram 

• Make subroutines out 01 selected lines and move the subroutines 
to a designated area of the program. ONLY 539.50 ON DISK 

Both programs automatically load to any copy of NORTHSTAR BASIC. 
Your BASIC can be SINGLE DENSITY, DOUBLE DENSITY or QUAD 
DENSITY and be located at any address above OEOO HEX. These pro­ 
grams are machine langua~~ additions 10 NORTHSTAR BAStC. After 
your copy 01 BASIC IS modified to include these ne •••.•• features. you can 
save the NEW BASIC and have a permanent copy With "SCA.N·· andlor 
··RENUMBER."· Complete documentation Included on each disk 

Add $2.00 shipping charge for each program or order both 
programs and save $4.00. plus shipping charges. Both for only 
$65,00 ppd. California residents should add 6% sales tax. 

Order Today-Send check, money order or credit card data to: 

r21S0FTWARE SERVICES 

•• 
'=.Y 1072 Casitas Pass Road _ 

Carpinteria, CA 93013 -=­ 
(805) 684-8259 
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End the Dark Ages of 
Assembly Language .... 

with SMAL/80 
SMAL/80 
B=C 
D=3 
A=M(HL) 
A=M(DE) 
M(DE)=A 
HL=M (L6) 
HL=5 

Assembler 
MOV B,C 
MVI D,3 
MOV A,M 
LDAX D 
STAX D 
LHLD L6 
LXI H,5 

SMALl80 gives you the logical power, 
versatility and convenience of a com­ 
piled, structured high level language 
like Pascal, Ada or C, plus the effi­ 
ciency of assembly language. 
o intuitive, processor-independent sym­ 
bolic notation system to make your pro­ 
grams easy to read, debug and maintain; 
o programming constructs BEGIN .. 
END, IF. .. THEN .. ELSE, and LOOP ... 
REPEAT, plus indentation, to graphical­ 
ly display the structure of your algorithms; 
o extremely flexible macro and text 
pre-processor to create your own pro­ 
gramming environment; 
o compiler/linker to mix your input 
source code and relocatable object code, 
creating modular programs; 
o translator program to automatically 
upgrade your assembly code to SMAL/80; 
o available on CP/M disks with manual 
for $150 plus $4 shipping. 
o Macro processor available separately 
for $75. Complete tutorial text: "Struc­ 
tured Microprocessor Programming" 
(Publ. Yourdon Press) $20. 
Send for your free button and litera­ 
ture or try the Ultimate Demo: 
SMALl80 is 1000/0 Guaranteed! Re­ 
turn it for a full refund within 45 days 
of purchase if not satisfied. 

Chromod Associates, 
1030 Park Ave., Hoboken, N. J. 07030 

Telephone: (201) 653-7615 

Also available from 
WEST/CO (203) 853-6880 
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Slim DS/DD Disk System 
The ISA's F2P and F2 are floppy disk 

subsystems using two 8" ultra-slim, double­ 
sided; dual-density floppy disk drives. The 
F2P drives are fully signal-compatible with 
the Persci 299B drive so that they can be 
configured into any Cromemco system. 
The F2 is intended for use in general 
system configurations and has an interface 
which is fully compatible with the Shugart 
SA801 Rand SA850R drives. Their major 
features are the following: 

DC direct-drive motor, special cam for 
high reliability, 3 msec seek time, free 
space inside the cabinet for an interface 
board (F2), and power supply unit. Noise 
filter and blower are also provided. For 
more information, contact International 
Systems & Automation, Heian Bldg., 2-6- 
16 Okubo, Shinjuku-ku, Tokyo 160, Japan. 

CIRCLE 130 ON READER SERVICE CARD 

Cromemco 68000 Board Family 
With Error Correcting Memory 

Cromemco has announced a new Dual 
Processor Unit (DPU) which incorporates 
both 68000 and Z-80A processors on a 
single S-100 board. 

Also offered are a Memory Controller 
Unit (MCU), a 256K RAM bord (256MSU), 
and a 512K RAM board (512MSU). 

The 256MSU and 512MSU memory 
boards provide built-in error checking and 
correction (ECC). Each board uses 22 bits 
to encode each 16-bit word to provide ECC 
via a modified Hamming code, allowing 
transparent detection and correction of 
single and double bit errors. 
The Memory Controller Unit (MCU) can 

control up to eight memory boards. Each 
MSU supports either byte or word width 
memory operations. For use with the error 
detection/correction MCU's, there is an 
error-logging feature which stores the 
location of errors encountered, identifying 
which MSU and particular RAM chip on 
the MSU had the error. 

The Dual Processor Unit (Model DPU) is 
$991;. The Memory Controller Unit (Model 
MSLJ) is $495. The 256K and 512K 
Memory Storage Units (Model 256MSU 
and Model 512MSU) are $1995 and $2995 
respectively. Available from Cromemco, 
Inc., 280 Bernardo Avenue, Mountain 
View, CA 94043; (415)964-7400. • 
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80 CHARACTER VIDEO BOARD-S-100 

All This on ONE BOARD: 
• Keyboard port with TYPE·AHEAD buffer 
• 8275 CRT controller with light pen port 
• Two 2716's-program & character rom's 
• Optional 2716 for CHARACTER GRAPHICS 
• All screen & keyboard ram 
• SIMULTANEOUS 1/0 or Memory mapped 
• Z·80 MPU-2 or 4 Mhz system clock 
• Easy to adapt Software 
• Uses only EAST·TO·GET parts 
• Use in any S-100 system 
• 696 Bus Compliance: D8 M16 18 T200 
• Build for less than $200 
At last - an affordable video board. 

Introducing The VDB·A 
Bare board with Documentation $49.50 

+ $2 s&h (III. res. add 6 % tax) 

Simpliwa'l PRODUCTS CO. 
P.O. Box 601, Hoffman Estates, IL 60195 

Dealer Inquiries Invited 
312/359-7337 
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Z-80A™ CPU, 
Floppy Disk Controller, 

64K of Memory, Serial & Parallel 
I/O Ports ... all on a SINGLE 5-100 BOARD! 
Don't Buy Another One of Those 3 Board Sets Till You See What One Can Do! 

Advanced Micro Digital has been 
producing the SUPER QUAD for 
some time now and it's truly one of 
a kind. Just plug this board into 
any S-100 mother board and 
hook-up your disk drives to it. It 
flies. Runs with CP/M. MP/M. and 
turbo-DOS. You can also plug in 
additional boards, I/O, hard disk 
controllers, etc. SUPER QUAD is a 
BUS master. The cost of this board 
is one third to one half of what 
you have been paying for the 
three board set. Just take a look 
at these features: 

• IEEE S-100 Standard 
• Z-80A CPU 
• 64K of Bank Select Memory as 
well as extended addressing 

• Double density floppy disk 
controller. Both 8 or 5%" Disk 
Drives 

• 2 serial & 2 parallel I/O ports 
(RS-232 and intelligent hard 
disk interface). 

• 2K or 4K of monitor EPROM 
• Runs with CP/M®, MP/M®and 
turbo-DOSTM 

• One year warranty. 
• Free copy of bios disk. 

Also introducing SUPER/SLAVE to 
run multi-processing operating 
systems such as turbo-DOSTM. With 
128/64K of memory, serial & 
parallel I/O, you can plug 
multiple of the slaves with the 
master and each user will have its 
own CPU and memory local. 
®Registered Trademark of Digital Research Corp. 
™Registered Trademark of Software 2000 Inc. 
@COPyright 1981 Advanced Micro Digital Corp. 

Now it's time to replace or 
throwaway the old S-100 

boards and plug the SUPER QUAD 
in. Sove space, money and power. 

Retail price is $875. CIRCLE 64 
For more information write or call: Soles Dept. 



MULTIPLE CHOICE 
FOR MULTIPLE USERS. 

i 

CompuPro, the company which pioneered active 
termination, dual processing for microcomputers, M-Drlve 
(the first ~'solid-state" disk), and DMA soft/hard disk 
controllers, has now created the 8/16 bit multi-user operating 
system for the 80s. 

MP/M 8·6 lists for $1000. System requirements include CompuPro dual processor (CPU 8085/88) based system with appropriate 
interfacing, memory, and disk capabilities, as well as the System Support 1 and MPX 1 boards. MP/M 8·16 is used under license from 
Digital Research. 


