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A Third Generation is Born 
A zso based microcomputer board with memory and I/O functions 

SBC . FullV complies with IEEE 696 Standard 
·4/618 MHz Z80 A/B/H' 
• supports CP/M® Plus 
• operates as bus master /siave for multi-user, multi-processor architecture. :sao . 64K on board memory, dual ported, parity checked 
• 2 serial ports, 1 full SASI port 
• All 1/0 drivers on board 
• Memory management 

(Pictured above) • Full 24 bit address capability 
·3-16 bit CTC's 

ExpandoRAM IV -Random access memory board 
utilizing 64K or 256K NMOS RAM chips 
• Fully complies with IEEE 696 Standard 
• 256K capacity with 64K chips 
• 1024K capacity with 256K chips 
• Error checking and correction (2 bit detection, 1 bit correction) 
• On board refresh 
• supports both 8 and 16 bit data transfers 
• 24 bit addressing 

SD300-A new series of compact yet expandable 5-100 
mlcrocomputers. 
• compact size approximately 4" x 14" x 17" 
• 6 Slot motherboard 
• Rugged metal enclosure 
• supports up to 5 users 
OEM Version: Designed for ease of Integration and maximum flexibility 
• Z80 CPU 
• 256KRAM 
• versaaopov II with free CP I M Plus™ 
Dlscless Version: An Ideal high performance system for disk Intensive 
applications. Eliminates disk walt states for spread sheets, spelling checkers, 
and network operation. Utilizes SDSystems RAM Disc and ROM Disc modules. 

RAMDlsc 25&: A solid state disk emulator that 
greatly Increases system performance by eliminating 
disk walts In disk Intensive applications. Excellent for 
spreadsheets, spelling checkers and software 
development. 
• 256K capacity. 1 rnn total bus capacity. CP/M® 2.2, 
PLUS™ compatible. 1/0 port addresses user setec­ 
tabie- Storage locations addressed by on board 20 bit 
counter· On board refresh. 

ROM Disc 128: An EPROM board that replaces a 
flOPPY disk drive for the purposes of booting CP I M® 
and lOading application programs. 
• Provides non volatile, permanent storage of pro­ 
grams and data- Utilizes 2732 or 2764 EPROMS, (16 
max) • 128K capacity per board. 512K system capacity 
• Use with SDSystems RAMDisc to configure a stand 
alone or network dlscless svstern- CPIM Plus™ 
available in eproms • Serial port provided. 

VFW-J: A Single board controller for floppy and 
Winchester disk drives: 
• Fully compiles with IEEE 696 Standard. Free copy of 
CP/M Plus™ included. UP to 4 floppies and three Win­ 
chester drives may be controlled by VFW-3 • Data 
transfers to and from board under DMA or programm­ 
ed 1/0 control- Supports 24 bit address space. 
CP/M PIUSTWI:hlgh performance single user 
operating system. 
• CP/MOO 2.2. compatible-no modification! • When 
used with sosvsterns 256K memory board speeds are 
up to 7 times faster than CP I MOO 2.2 .• High perfor­ 
mance file system. MP I MOO II file password protec­ 
tion • Time and date stamps on files. Support for 1 to 
16 banks of RAM. support for 1 to 16 drives of up to 
512 MB each. Easy to use system utilities with HELP 
facility. Powerful batch facility. Sophisticated pro­ 
grammer utilities. 
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-A Most Remarkable Software Product for Your Microcomputer 

ing larger and more 
Iy sophisticated func- 

tions. Demand d more of your computer. And 
longer and longer execution times. 

Techne has anticipated this trend. And created a unique 
software product which can increase the efficiency of your 
microcomputer. Up to a factor of two. Or three. Or even 
more. 

The name of this remarkable product is Cache/Q. 

Cache/Q enhances the operating system of your micro­ 
computer. Extends its capabilities. To a level found in 
much larger computers. And it does this easily and 
economically. 

What does Cache/Q do? How does it enhance your operat­ 
ing system? In two ways. 

Faster Data Access: 
First, Cache/Q retains, in the memory of your computer, 
the most recently accessed disk data. This seemingly sim­ 
ple function has a most profound effect on the operation of 
any disk-based program. With Cache/Q installed, such a 
program can run up to two to four times faster. 2 to 4 times 
faster. 

Imagine your precious time saved when a "38-minute job" 
now takes only 13 minutes. And you perform such jobs 
many times a week. Or a day. 

This dramatic improvement occurs for the following 
reasons. A sector of data in the memory of your computer 
requires less than 2 milliseconds (1 millisecond = 1/10000f 
a second) to be accessed by your program. That same data 
on a disk might require up to 300 milliseconds or more to 
aCCeSS. And modern data-base programs, accounting 
programs, and word processing programs typically access 
thousands of sectors of data during their execution. 

Background Printing: 
And then there is more. Cache/Q also gives your com­ 
puter a background print buffering capability. Your pro­ 
grams "print" at the rate of 4000 characters per second. 
Cache/Q places these characters in buffer memory. Then 
sends them to your printer at whatever rate they can be 
accepted. Your program quickly completes its execution, 

virtually unaffected by the speed of your printer. Allowing 
you free use of your computer while the previous output is 
still being printed 

Printing jobs of up to one hour or more can be overlapped 
with the normal use of your computer (depending upon 
printer speed and buffer size). 

Imagine using your computer while a report or letter is still 
printing. How many times a day? Think of the time saved. 
Every day. 

As you can see, Cache/Q is a unique product. There is 
nothing like it on the market. Cache/Q works with your 
operating system. Increasing the throughput of almost 
every application you use. 

Easily Installed: 
Cache/Q is easily installed on the IBM Personal Computer. 
On any computer using the CP/M 2.2 operating system. 
And Cache/Q is easily installed on your computer. It can 
also utilize bank-select memory and I/O-type memory for 
an even greater increase in efficiency. 

Totally Invisible Operation: 
Even after Cache/Q is installed in your computer, its 
presence is totally invisible. To you and your programs. 
The most recently accessed data is buffered in memory. 
Automatically. Text output destined for the printer is cap­ 
tured at high speed, buffered in memory, sent to your 
printer when possible. Automatically. And invisibly. 

Cache/Q and "Memory Drives" 
Cache/Q's automatic and invisible operation are two 
major features which distinguish it from much less sophis­ 
ticated "memory drive" software products. Since Cache/Q 
is automatic, you need never explicitly copy files from disk 
to buffer memory, as required by "memory drive" software. 

Since Cache/Q is invisible, you need never modify your 
programs to access an additional "drive," as also required 
by "memory drive" software. 

And, most important of all, you need never worry about a 
power failure destroying your invaluable data in the 
"memory drive." Cache/Q writes all modified data onto 
your disks. Automatically and invisibly. 

Cache/Q-The most powerful software product you can buy. 
SEE YOUR DEALER NOW ... OR CALL LYNN AT (415) 283-6824 

iuler... Techne Software Corp:. 3685 Mt. Diablo Blvd., Suite 130 • Lafayette, CA 94549 

CachelO is a trademark of Iectme Software Corp .• CachelO is a product of Teehne Software Corp .• Copyright E 1982 by Teehne Software Corp • CP/M is a trademark of Digital Research • PC·DOS is a trademark of IBM Corp 
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S·100 STATIC MEMORY 
BREAKTHROUGH 

~- ~- - ~ - -- -- ~-­ 
-~------- ---- -- 

Finally, you can buy state-of-the-art 
S-100/1EEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 
Completely Assembled. 

These memory boards are not kits, 
nor skeletons - but top-quality, high­ 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 

NEW 5·100 PRODUCTS COMING 
SOON: 
• DUAL8/16BITCPU BOARD 
• 128K 8/16 BIT STATIC RAM 
• 256K 8/16 BIT DYNAMIC RAM 

- --- --------------, 
~------- -------- 

48K PARTIALLY POPULATED $519_ 
32K PARTIALLY POPULATED $409_ 

64K RAM, MODEL MM65K16S 
• 64Kx 8-bit 
• Speed in excess of 6 MHz 
• Uses 150ns 16K (2K x 8) static RAMS 
• Ultra-low power (435 Ma. max. - 
loaded with 64K) 

• Bank Select and Extended Addressing 
• A 2K window which can be placed 
anywhere in the 64K memory map 

• Four independently addressable 16K 
blocks organized as: 
- Two independent 32K banks or 
- One 64K Extended Address Page or 
- One 48K and one 16K bank for use 

in MPIM' (option) 
• Each 32K bank responds 
independently to phantom 

• 2716 (5V) EPROMS may replace any or 
all of the RAM 

• Field-proven operation in CROMEMCO 
CROMIX' and CDOS'. 

• Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 

IIllmczmorl}TM 
i/iIiImczrchant 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483·1008 
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FULL TWO·YEAR 
WARRANTY. 

----- ---- - 
L----- ' _ 

The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 
Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 

16K STATIC RAM $169. 16K x 8 Bit 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses field-proven 2114 (1 K x 4) RAMS 
Low Power (less than 1.2 Amps) 
Runs on any S-100 8080, 4 MHz Z-80 or 

5 MHz 8085 system. 

Prices, terms, specifications subject to 
change without notice. 

'Cromix and COOS are trademarks of CROMEMCO. 
, MP/M is a trademark of Digital Research 



Now Our Family Tree Is Complete 

SBC-l (Above) A multiprocessing 
slave board computer with Z-80 CPU 
(4 or 6 MHz), 2 serial ports, 2 parallel 
ports, and up to 128K RAM. Provides 
unique 2K FIFO buffering for system 
block data transfers. When used with 
TurboDOS or MDZlOS the results are 
phenomenal! 

HD/CTC (Left) A hard disk and 
cartridge tape controller combined 
together on one board! A Z-80 CPU 
(4 or 6 MHz); 16K ROM, and up to 8K 
RAM provide intelligence required to 
relieve disk I/O burden from host 
system CPU. Round out your 
multiprocessing system with an 
integrated mass storage/backup 
controller. 

Systemaster® (Right) The ultimate one 
board computer; use it as a complete 
single-user system or as the "master" 
in a multi-processing network 
environment. Complete with Z- 80A 
CPU, 2 serial and 2 parallel ports, 
floppy controller, DMA, real 
time clock, and Teletek's 
advanced CP/M BIOS. Also 
supports MP/M-II, MDZ/OS, 
and TurboDOS. ' 

TELETEK 
9767F Business Park Drive 
Sacramento, CA 95827 
(916) 361-1777 
Telex #4991834 
Answer back-Teletek 
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Your Single Source Family of 5-100 Products. 
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Editor's Page 
by Sol Libes 

G raPhi~s i~ becoming C?f in­ 
creasing Importance m 
the micro field. The Ap­ 

ple Lisa is the most current ex­ 
ample of the trends in the im­ 
proved graphics interface of 
micros. The hardware has im­ 
proved tremendously in recent 
years, and software to take ad­ 
vantage of this improved hard­ 
ware is now starting to appear. 

Tektronix was the early 
leader in CRT graphics tech­ 
nology, introducing the storage 
tube with vectorgraphics type 
displays in the early 1970s and 
making computer graphics 
widely accessible to engineers 
doing CAD/CAM work. In the 
mid '70s, Ramtek introduced 
graphics terminals that used 
raster scan technology (essen­ 
tially the same as that used in 
TVs), significantly increasing 
the capabilities of CRT graph­ 
ics while reducing the cost. The 
raster scan technology was 
based on using a large memory 
system to store a memory 
image of the display in the 
form of dots, and displaying the 
dots on the raster scan. Some 
of the high-resolution graphics 
required as much as a mega­ 
byte of memory. Further, the 
same color technology used in 
color TV could be used for 
CRT graphics. 

Color for micros 
The next most significant event 
occurred in the late '70s with the 
introduction of the Apple com­ 
puter, which included raster 
color graphics capability in 
which the user had access to the 
screen bit-map in memory. This 
made it possible to create excel­ 
lent real-time graphics that ex­ 
tended far beyond the alphanu­ 
meric limitations of standard 
CRT displays for under $2000. 
This led to the development of 
some excellent games and busi­ 
ness-oriented graphics. 

In the very late '70s, IBM in­ 
troduced the 3279 color graphics 
terminal using raster scanning. 
With the blessing of IBM, busi­ 
ness color graphics began to take 
hold. In 1980, NEC introduced 
the first personal computer with 

a separate microprocessor dedi­ 
cated to supporting high-density 
color graphics. This is the cur­ 
rent state of the art in CRT 
graphics developed for personal 
computers. 
Graphics software in the '60s 

and even up into the mid '70s 
was a very custom thing, as 

. there was no such thing as a 
standard interface. Textronix re­ 
alized that, to sell their graphics 
displays, they needed some soft­ 
ware to that was user friendly 
and easy to get at. They created 
a subroutine library linkable to 
Fortran called the Plot-10 Soft­ 
ware, which in effect became the 
first standard graphics package. 
Then a company called ISSCO 
(Integrated Systems and Soft­ 
ware Co., San Diego CA) intro­ 
duced the first variable bus sub­ 
routine library and subsequently 
introduced the first interactive 
graphing package, called "Tele­ 
graph." These were mainframe 
products in the $20-30,000 
range. 

Soon afterwards, Precision 
Visuals brought out a package at 
roughly one-third the price. 
There are now similar packages 
for micros (VisiPlot was the first 
micro-level product in the $300- 
400 range. GSS4 from Graphics 
el product) in the $300-400 
range. GSS4 from Graphics 
Software Systems is the first 
subroutine library in the micro 
world that has minicomputer ca­ 
pabilities. The functionality of 
the 16-bit micro packages now 
being introduced is bringing ca­ 
pabilities previously available 

only on mainframes to the micro 
level. 

Graphics standards develop­ 
ment have moved very slowly. 
The Calcomp plotter repre­ 
sented, in effect, the first stan­ 
dard graphics device developed 
in the early '70s. The Textronix 
Plot-IO software became the 
standard for a graphics subrou­ 
tine library. In the early '70s, the 
ACM put together a Special In­ 
terest Group for graphics, which 
published a very comprehensive 
report in 1979. This served as 
the point of departure for the 
ANSI committee, which was 
formed in 1979. Today the 
X3H3 ANSI committee is dili­ 
gently working to finish up a 
graphics standard that was 
started nearly 10 years ago. 
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Standardization 
There are three significant areas 
of graphics standardization. 
First is American National 
Standards Institute work, which 
is addressing the source and ob­ 
ject code level. Along with the 
ANSI work is an ISO activity 
which is moving with a Euro­ 
pean graphics standard called 
Graphics Kernel System (GKS), 
which is moving toward 
adoption by countries interna­ 
tionally. The third area of stan­ 
dardization is called "Video­ 
text." In the U.S., ANSI is 
working with NAPLPS (North 
American Presentation Level 
Protocol Syntax), which is really 
the Telidon work from Canada 
with AT &T's endorsement. 

Today, when writing an appli­ 
cation program using graphics 
that requires the drawing of 
lines, solid areas, etc., one can do 
this through a software interface 
such as GKS, which provides the 
function primitives to draw lines, 
fill areas, create polygons, win­ 
dows, viewport transformations, 
etc. These functions are con­ 
tained in subroutines that form a 
linkable library. 

A universal interface? 
The software interface that will 
be coming to the market soon is 
termed the "virtual device inter­ 
face" and contains hardware 



ITS POWER IS AWESOME! 
• 6MHz Z·80B CPU We ASTONISHED floppies. No more 

the industry when we worries about non- 
• S·100 IEEE.696 introduced SUPER standard 5.114 inch 
Compatible QUAD * , the first formats. 

• 6MHz Z·80 SIO, PIO single board S·100 Combine the power 
computer. Now you're and speed of the • 128KBytes Bank going to be AMAZED SUPER SIX as the Selectable RAM when you discover Master and the proven 

• Floppy Disk IISUPER SIX"™. It's performance of SUPER 
Controller, power, it's speed, it's SLA VE™ processor 
Simultaneous AWESOME. boards, and you've got 
Operation of 5.1/4 The SUPER SIX a multi-processor, 
and 8·inch Drives runs 1·1/2 times faster multi-user system that 

• DMA Controller than any other S·100 is nothing short of 
AWESOME. 

• CTC Interrupt Clock 
computer available 
today. 128KBytes of SPEED UP WITH 

• CPIM* 3.0 (Plus), RAM with DMA is SUPER SIX ... see the 
TurboDos" and standard. So is SUPER SIX at your 
MPIM II* simultaneous operation quality local dealer or 
Compatible of 5·114 and 8·inch contact: 

TurboDos is a trademark of 
Software 2000 Inc. 

. 'CP/M and MP/M are trademarks 
of Digital Research Corp 

SUPER SIX, SUPER QUAD, and 
SUPER SLA VE are trademarks of 
Advanced Digital Corp. 

12700·B Knott Avenue 
Garden Grove, Califomia 92641 

TEL: 714·891·4004 TELEX: 678401 TABIRIN 
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THE CURE PACKAGE 
Backup your valuable data and programs with dataCURE,'· 
the industry's first diskette backup/restore system with both 
error detection and error correction. 

Not only does dataCURE'· take bad sectors out of service so 
diskettes don't have to be scrapped: It does more: 

Its unique software logic gives you corrected 
copies of bad diskettes automatically and 
Quickly with no hardware changes. 

User-friendly dataCURE's'· function menu includes: 
HELP-COPY-PROTECT-DETECT-CORRECT-UNERASE-RETIRE-EDIT 

Designed for48K CP/M 2.2 with two drives (one of which may be a Winchester), 
dataCURE'·is distributed in 8" SSSD CP/M format. It handles all diskette 
sector sizes to 1024 bytes. Inquire about other formats or CP/M 3.0 

$100 including UPS Blue Label. (In NJ add $6.00 tax.) 
Orders only: 800·225·0103 any day, any hour. 

COlORADO ONU~~E 
40 Balfour Lane 
Ramsey, NJ 07446 

NJ Orders: 201·327·5155 any day, any hour. 
Inquiries: 201·327·5155 Mon-Fri 9-5 or request callback. 

Inquire about dataCURE for CP/M lookalikes. 
Dealer inquiries invited. 

CP/M is a registered trademarkol Digital Research Incorporated. The trademarkdataCURE·· and 
the service mark COLORADO ONLINE are owned by Colorado Online Systems, Incorporated. 
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Editor's Page 
continued ... 

protocols that allow a graphics 
software package to talk to a 
specific piece of graphics 
hardwre. This standard is cur­ 
rently being worked on by the 
ANSI committee. When this 
standard is finished and 
adopted, itis expected that man­ 
ufacturers of graphics devices 
and IC graphics controllers will 
conform to the standard sim­ 
plifying interfacing. Digital Re­ 
search has already introduced a 
graphics virtual device interface 
extension to CP 1M, called GSX, 
that conforms to the proposed 
ANSI standard. There is no 
doubt that we: will see similar 
products from other companies. 
This should create a broader 
market for applications software 
packages using graphics. Com­ 
panies that do not conform to the 
standard will find that they 
alone are supporting their 
graphics interfaces, thereby re­ 
ducing the amount of software 
available for their systems. 

Microsystems plans to in­ 
clude reviews of these packages 
in future issues. f!J 

S.A.I.L. BASIC ON ANOTHER TACK 
The BEST CP/M 2.2 Z80 BASIC available for any price 

* Compatible with existing NORTHSTAR® BASIC programs. 
* Programs can be saved in standard ASCII text files. This 
allows you to use a full screen editor to edit 
S.A.I.L.B.O.A.T. programs. 

* Includes a machine language disk file sort to 
dramatically decrease the time required to sort disk files. 

* Supports chaining to a '.COM' file. 
* Arrays can be read from or written directly to disk. 
* ASCII data files can be read into or written from a string. 

• CPIM user numbers are fully supported. 
* Extended linkage facilities are supplied to improve 

interface to machine language subroutines. 
• Lower case can be used in commands or variable names. 
• A HELP menu and comprehensive documentation make 
this the friendliest BASIC available. 

• And last of all, two years of field testing by several 
major software houses has proven that this product 
really works I 

AND NOW ONLY $70.00 
S.A.I.L. SOFTWARE 
86 W. UNIVERSITY, SUITE 14 
MESA, AZ. 85201 
(602) 962-1876 
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CP/M is a registered trademark of DIGITAL 
RESEARCH 
S.A.I.L.B.O.A.T. is a registered trademark of 
S.A.I.L. SOFTWARE 
Z80 is a registered trademark of ZILOG 
DEALER INOUIRIES INVITED 

• • 



SANYO DI:SK-'I'OP COMPUTERS 
II It's a great feeilng II 

Does selling computers have 
to be intricate? Intimidating? 
Not if you're selling a Sanyol 
Its a great feeling to get free 

ongoing Sanyo Seminars. 
Its a great feeling selling a 

world famous name. 
And the greatest feeling of 

all is offering your customers 
over $2,000.00 of FREE soft­ 
ware. Included are WordStar,® 
Calc Star, ® MailMerge~ 
SpellStar,® and InfoStar® 
... along with standard CP!M~ 
Sanyo Bosicsdiccnostics 
and over 20 utility programs. 

Plus you get Scnyos 
unmotchcble profit structure, 
outstanding pricing and 
guarantees. 

YOUR 
CUSTOMER GETS 

$2,000 OF FREE 
SOFTWARE 
WITH EVERY 

SANYO COMPUTER 
YOU SELL. 

SANVO 
DESK-YOP BUSINESS COMPUTERS BY 

SAI\M) BUSINESS ~ CORP. 
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From Plum Hall an Introductory Book on C. 
It has been several years in the making and now it is here. Learning to 

Program in C, by Thomas Plum, teaches C language from the ground up. With 
or without previous programming experience, anyone acquainted with 
computers will find a clear description of how C works. 

You will find guidelines for writing portable programs that will run on 
a wide variety of modern computers - micro, mini, and mainframe, with 
excellent efficiency in all these environments. 

Topic areas include: 
• Environmental details - starting C 
• Data and variables - using the memory 
• Operators and expressions - intuitive reasons for C precedence. 
• Control structure - readability rules 
• functions - print and scan made easy 
• Case study - full BlaCkjack source, from design to documentation 
• Pointer, struct clarified 

PLUM HALL 1 SpruceAve,Carditf,NJ08232 
Phone orders: 609-927-3770 r------------~~----~- I 0 send information Please send me copies of Learning to Program In C I 

on Plum Hall Seminars at $25. (plus $6% for N.J. residents) eo. enclosed find $ -- I I on C and UNIX™ NAME ----- _ 

I ADDRESS ;1 
CITY STATE ZIP I I 0 Check . . I 0 Mastercard 0 Visa expiration Date Card No. I 

_0 American Express Signature .. _ I .. ._------------------- 
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• explains C step-by-step 
• practical "how to" 
approach 

• describes what happens 
in the computer 
372 pp, 7V2X 10, Price $25. 



News & Views 
Random rumors 
Steve Wozniak, creator of the 
Apple II, is rumored to be 
working independently on a 
project using a new video 
graphics display technology 
which will eliminate most of 
the video support circuit- 
ry .... Rumors are getting 
more rampant that American 
Bell will soon market a micro­ 
computer system using the 32- 
bit BellMac 32 microproces­ 
sor. . . . It looks like the 
American National Standards 
Institute (ANSI) standard for 
microdisks is floundering and 
there will be no standard 
adopted this year, leaving the 
battle to be fought in the mar­ 
ketplace. . . . Data General is 
promising, at last, to enter the 
personal computer market later 
this year with a 32-bit sys- 
tem .... And Prime Comput­ 
er is also expected to enter the 
personal computer market with 
a desktop workstation using ei­ 
ther the 8086 or 80186 .... 
Osborne Computer is expected 
to introduce two new systems 
this year (one of which will 
most likely be out by the time 
this appears in print). One is 
expected to be a lower-cost, 
more compact, and lighter ver­ 
sion of the current Osborne 
One with a larger screen. The 
second is expected to be a dual 
processor (Z80/8088) unit with 
color display, IBM compatibili­ 
ty, and hard disk option .... 
Coleco is also expected to intro­ 
duce a Z80-based microsystem 
this summer. 

Low·cost CP 1M sys· 
tems hit market 
Spectra Video Inc., NY NY, a 
manufacturer of electronic 
game units, has announced a 
Z80-based system with "CP/M 
compatibility" that carries a 
list price of $299.95. Called the 
SV -318, it is backed by 14 
hardware peripheral products 
and 100 entertainment and 
software programs. It has 32K 
of ROM (expandable to 96K, 
contains Microsoft Basic and 
word processor), 32K of RAM 

by Sol Libes 

ally be a 32-bit processor with 
16-bit I/O. The 32032, which 
NC says it will begin sampling 
in the fourth quarter of this 
year, is reported to be an up­ 
grade of the 16032 with true 
32-bit I/0. Further, NS claims 
that it will be possible to build 
a fault-tolerant transaction sys- 

L- ~ tem by running two 32032s in 
parallel and comparing results 
on alternate memory cycles to 
detect soft errors. NS says the 
32032 will be 1.8 times faster 
than the 16032. 

The Motorola 68000 al­ 
though doing many operations 
32-bits at a time has an inter­ 
nal 16-bit-wide data path, and 
hence the redesign task to move 
up to a 32-bit version (68020) 
is a more difficult undertaking 
for Motorola vis-a-vis N ationa!' 
The 68020 is being promised 
for April '84 (samples) and 
August '84 (production). This 
will be Motorola's true 32-bit 
micro operating at 16 MHz. It 
will do 32-bit multiply/divide, 
use 150,000 transistors, con­ 
sume 1.5 watts, and have ap­ 
proximately 100 pins. 

The Motorola 68881 floating 
point co-processor production 
schedule has slipped: Motorola 
is now promising samples in 
July '84 and production quanti­ 
ties in December '84. It will 
contain eight 80-bit registers, 
have all the addressing modes 
of 68020, be compatible with 
the IEEE floating point stan­ 
dard plus some additional func­ 
tions. 

The Motorola 68010, their 
16-bit micro with virtual mem­ 
ory facilities, is now being sam­ 
pled and production is expected 
this summer. The maximum 
clock speed will be 16 MHz. 

A crimp was thrown into In­ 
tel's 286 project and 32-bit up­ 
grade when a large group of 
engineers up and left their 
Portland OR operation to form 
a UNIX systems house based 
on Intel's technology. However, 
Intel is already shipping limited 
production quantities of the 
80286. 

The NS 16032 will compete 

(expandable), TV modulator, 
71-key ASCII keyboard (with 
52 graphics characters), user­ 
definable keys and color capa­ 
bility. There is also a built-in 
joystick, plug-in cartridge slot, 
256 x 192 pixel graphics, and 
lots more. 

And Personal Micro Com­ 
puters Inc., 475 Ellis St., Mt. 
View CA, showed their Micro­ 
Mate computer at the recent 
West Coast Computer Faire 
with a special show price of 
$695. The unit included CP/M 
Plus (version 3.0) with a bank­ 
switched 128K RAM, a 400K 
SDDD disk, and Basic, spread­ 
sheet, spelling checker, and 
utilities programs. Just add a 
standard terminal and printer 
for a complete system. 

Super microprocessors: 
A status report 
National Semiconductor 
demonstrated their 16032 sys­ 
tem recently at a UNIX con­ 
ference, running a port of 
UNIX done by Human Com­ 
put Resources Corp., of Toron­ 
to. Further, they have been ac­ 
cepting orders for the chip set, 
promising production quantities 
this summer. They have been 
shipping sample quantities for 
several months. Thus we can 
expect to see initial shipments 
of 16032-based systems before 
year-end. 

NS is expected to start ship­ 
ping their "Mesa" system this 
fal!. The Mesa, an 8-user sys­ 
tem, is expected to contain the 
16082 memory management 
unit with a 32-bit-wide virtual 
memory. NS is promising to 
start sampling its floating point 
co-processor chip this month. 

The 16032 is reported to re- 
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News & Views continued . . . 

with the Motorola 68010 while 
the 32032 will compete with 
the Motorola 68020. Samples 
of both the 16032 and 68010 
became available at about the 
same time, with NS promising 
earlier production quantities. It 
appears that NS may be sam­ 
pling and producing the 32032 
well ahead of Motorola's 
68020. Thus, although Nation­ 
al was very late entering the 
supermicro marketplace, it ap­ 
pears that they now have a 
good opportunity of garnering 
enough of it for it to be worth­ 
while for them. 

Tandy finally goes 
CP/M 
The last major CP 1M holdout 
has finally knuckled un- 
der . . . Tandy has finally de­ 
cided to sell CP 1M for their 
new Model 12 system. They 
have decided to offer the new 
CP 1M Plus (version 3) as an 
option, as they will include 
their own TRSDOS with the 

unit. However, be forewarned 
that the CP 1M Plus implemen­ 
tation will limit the CP 1M 
TPA (Transient Program 
Area) to only 48K because of 
the bank-switching hardware 
used. Thus, one of the primary 
advantages of CP 1M Plus is 
immediately lost! On most oth­ 
er CP/M Plus systems, TPAs 
as large as 62K can be at­ 
tained. 

held up supplying these pack­ 
ages so that PC-DOS had the 
field to itself for several 
months, giving it another ad­ 
vantage over its competition. 

DR therefore decided to take 
marketing matters into its own 
hands and market an improved 
version of CP IM-86 for the PC 
themselves; they are making it 
available for only $60. SM and 
IBM announced that they will 
make the p-System available 
for $50 for the runtime system. 

Microsoft has also released 
version 2 of MS-DOS, which 
IBM is now furnishing with the 
new upgraded version of the 
PC called the PC-XT. Micro­ 
soft claims that version 2 has 
features to make it an upgrade 
path to their XENIX multiuser 
system. Further, they have al­ 
ready disclosed that the next 
version of MS-DOS will pro­ 
vide an even closer link to 
XENIX. Considering that IBM 
is continuing to give strong 
backing to PC-DOS, does this 

Competition heats up 
in the DOS world 
Digital Research and SoftTech 
Microsystems have both 
dropped the price of the Disk 
Operating Systems for the 
IBM-PC. DR's CP IM-86 has 
been available from IBM for 
$250 and SM's p-System was 
$600, while PC-DOS (Micro­ 
soft's MS-DOS with minor 
changes) was offered for only 
$40. Reportedly, only about 3% 
of the PCs have been sold with 
CP IM-86 and less than 1 % 
with the p-System. IBM also 

Now You Can Afford Another 64K. • • 
Especially when it's less than 

a half cent per bit! 
Specifications: 
• Fully Static Operation • All Data. Status and Address lines 
• Supports 5-100 IEEE-696 Standards Fully Buffered 
• Uses Popular 2716 Pinout Type 

Static RAM's 
. • Board Access Time Under 200nS 
• 150nS RAMS Standard 
• No Wait States Needed at 6.000MHz 
• High Quality FR-4 Type PC Board 
• Switch Selectable Phantom line 

• Gold Plated Contact Fingers for Low 
Contact Resistance and Long life 

• Switch Selectable Extended Address 
lines For Up To 16 lvl-byres 

• Extreme Low Power Dissapation 
«500mA Typical 

• Top 8K May Be Switched Disabled 
and/or Interchangeable with 2716 
Type EPROM's . 

COEX64K S-100 CMOS 
STATIC RAM BOARD 

only $29g>O 
Assembled & Tested 

"Have You Kissed Your Computer Lately" 

Components Express, Inc. 
~ 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 • 

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax. - 
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MicroScripf" $99 
State of the Art Text Formatter 

• generic markup 
• fully definable page with multiple columns 
• multiline headers, footers, and footnotes 
• automatic widow and orphan suppression 
• autornatic section numbering 
• automatic table of contents and index 
• automatic bullet, number, and definition lists 
• floating figures 
• text alignment to left, center, right. or justify 
• left and right indention with delay and duration 
• bold, underscore, and proportional spacing 
• macros and symbols 
• multiple input files of unlimited size 
• direct printer controi 
• IDS, Ourne, Diablo, NEG, G.ITOH, and all TTY 

MicroEd™ $49 
Customizable Full Screen Editor 

• full cursor control by character, word, or line 
• posnion to top or bottom of window or file 
• scroll by line, half window, or full window 
• global or selective find and replace 
• delete by character, word, line, or block 
~ read external files into current file 
• copy, move, and write blocks of text 
• insert, overlay, or wordwrap text 
• all cursor addressable VDTs 

Postpaid within U.S .. outside U.S. add $10. CA residents add 6%. 
8" SS/SO CP/M-80'. and CP/M-86'. 5.25" SS/oD PC-~OS. 

Microzype ™ 
6531 Crown Blvd., Suite 3A, San Jose, CA 95120 

(408) 997-5026 
CP/M-BOo CP/M-B6 are trademarks 01 Digital Research. PC-DOS 
is a trademark of IBM Corporation. 
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High performance 
CRT with host of 
terminal functions. I 

Permanent memory 
for set-up. Monitor 
mode allows 
debugging of host 
computer software. 

Parallel and 
RS-232C interface. 
Partial scroll and 
block mode. 8 user 
programmable keys. 

$695. 

64K STATIC RAM 
FUllY STATIC MEMpRY $399 

SIUftO COMPUTERS 
II Its a great feebng" 

~ 
_SANVO 

DESK·TOP BUSINESS COMPUTERS BY 
SWO BUSINESS ~ CORP. 
51 Joseph St .• MoonachIe. N.J. 07074 (201) 440·9300 (800) 526·7043 
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BUILDING BLOCKS 
FOR 

MICROCOMPUTER SYSTEMS, 
DEDICATED CONTROLLERS 

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

I/O, OEM VARIATIONS 
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News & Views continued . . . 

mean that they are also plan­ 
ning to introduce a XENIX 
system? Of course IBM could 
drop always introduce their 
own implementation of PC­ 
DOS and sever their connection 
with Microsoft. 

Where is the iAPX432? 
It is over two years now since 
Intel introduced their iAPX432 
32-bit microprocessor chip set; 
as yet no commercial product 
has been introduced using it. 

Many of the pioneering users 
who started product develop­ 
ment projects using the 432 
have since cancelled the proj­ 
ects or put them on hold due to 
performance limitations that 
have shown up with the 432. 
First of all, Intel was a year 
late in delivering samples, and 
then some users claimed that 
the samples delivered operated 
at only 20% of their rated 
speed. 

Further, the unique architec- 

I 

CompuFone 
IEEE·696 I S-lDD BUS 

One Board 
Says 
It All 

TELEPHONE INTERFACE 
• FCC Approved 
• Initiate & Answer Phone Calls 
• Trunk Status Detector 
• Touch-tone" Generator & Decoder 
VOICE DIGITIZER 
• Record Speech 
• Speech Storage on RAM or Disk 
• Speech Output 
• 5 Bit Rates 
COMPUTER INTERACTION BY 
TELEPHONE 
Access and enter data to your computer 
from any telephone via the Touch-Tone" 
keys, Verify your transactions by 
recorded speech, So many exciting 
applications for the CompuFone are 
possible: voice mail, telephone 
answering machine, electronic funds 
transfer, telephone soliciting and data 
gathering, etectronlcPolooexvdata 
base query with voice output, order 
entry and inventory control, telephone 
banking - and that's just the beginning, 

PUTALKER, 1730 21st St., Santa Monica, CA 90404 
(213) 828-6546 
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ture of the 432 meant that 
companies were starting from 
ground zero in software devel­ 
opment, and software develop­ 
ment tools and support chips 
have been slow in becoming 
available. The complex archi­ 
tecture also means that soft­ 
ware development is more com­ 
plex and expensive, and few 
companies have been willing to 
make the investment. 

Intel is currently starting 
production on the third revision 
of the 432 chip set, which they 
hope will finally meet their ori­ 
ginal performance claims. Also, 
the bus interface and memory 
control ICs are expected to fi­ 
nally become available, and it 
is expected that we will soon 
see 432-based systems being in­ 
troduced. 

UNIX update 
The implementation of UNIX 
on 68000-based micros appears 
to be split evenly between two 
different implementations: Xe­ 
nix from Microsoft, Bellevue 
WA, and UniPlus+ from Uni­ 
soft, Berkeley CA. There are a 
few vendors who have done 
their own 68000 ports, but it is 
likely that they will switch to 
either Xenix or UniPlus+ to 
achieve some level of compati­ 
bility and a wider market base, 
since there already is some 
software available for these sys­ 
tems. UniPlus+ was the first 
port to reach the market and 
implements the Berkeley ver­ 
sion of UNIX, which accounts 
for its popularity. Xenix, on the 
other hand, is an implementa­ 
tion of the Bell Labs version of 
UNIX and comes from one of 
the largest micro software 
houses in operation today 
(namely Microsoft). 

The 8086 and Z8000-based 
micros appear to be going with 
Xenix. The only other alterna­ 
tive here is Coherent from 
Mark Williams Co., Chicago, 
and they have not been aggres­ 
sive in getting their product 
out. 

National Semiconductor has 
already demonstrated their 
UNIX implementation and one 
done by Human Computing 
Resources, Toronto Canada. 
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News & Views continued . . . 

The initial results do not indi­ 
cate that this implementation is 
any faster than the 68000, 
8086 and Z8000 implementa­ 
tions, despite the claim by Na­ 
tional Semiconductor that this 
micro has been specifically de­ 
signed to support UNIX. The 
initial demonstrations of the 
product, however, are still con­ 
sidered prototypes, and tuning 
should improve its perform­ 
ance. 

Intel introduces text 
co·processor chip 
Intel has announced an IC 
(82730) to operate in conjunc­ 
tion with its 8086 16-bit micro 
that provides word-processing 
display functions such as pro­ 
portional character spacing, 
smooth scroll, display of super­ 
scripts and subscripts, variable 
fonts, and allows users to de­ 
fine their own character sets 
and provide complete corre­ 
spondence between display and 
printed copy. The unit can also 

be used in conjunction with In­ 
tel's new 82720 graphics co­ 
processor, allowing mixing of 
text and graphics on the screen. 
IC samples are now being sup­ 
plied to OEMs, and production 
is expected this fall. 

Random news bits 
The IEEE 796 Bus (Multi bus) 
Standard has been adopted by 
the IEEE and is now an official 
standard. Also, the IEEE ex­ 
pects to shortly adopt the Bina­ 
ry Floating Point Arithmetic 
(IEEE 754) and Assembly 
Language Mnemonics (IEEE 
694) standards . . . . . . . . 
For those into country and 
western music, check out the 
record entitled "Basic Ain't the 
Language of Love." It tells the 
story of a woman involved with 
a personal computer ad- 
dict Toshiba has an- 
nounced a floppy disk system in 
development that packs 3MB 
on a 3.5" floppy ..... 
. . . . Zilog has announced 

that they will shortly introduce 
the Z80H, an 8MHz version of 
the Z80 . . . . . . . . . Hidisk, 
San Diego CA, has announced 
that they now have available 
CP 1M for the Digital Equip­ 
ment LSI-II. They call it the 
Z-II Do you 
know which is the largest num­ 
ber of CP 1M-based systems in 
current use? I bet you'll never 
guess. Look below to see if you 
are right. 

News bit answer 
The largest number of systems 
running CP 1M are the Apple 
II computers. Microsoft alone 
has equipped one third of them 
with their Z80 softcard running 
CP 1M. Add to that Z80 cards 
from two other suppliers, and I 
estimate that about 40% of the 
Apple IIs in current use are 
running CP 1M. Since Apple 
has already shipped over 
800,000 Apple IIs, that means 
that there are about 400,000 
Apple II CP 1M-based systems! 

MULLENs THREE MUSKETEERS 

1:ro'ubl'e~slhoc)ter, this 
In our TB line, 

the most widely used add­ 
ons in the industry. Features 
logic probe, formed-lead 
edge connectors, pulse 
catcher switch and reset 
button. $89, assembled and 
tested. 

For more Information, call Mullen Com· 
pute, Products at (415) 783·2886 or write 
MCP Inc., Box 6214, Hayward, CA 94544. 
All prices sublect to change without notice. 

Master of every situation, 
this 8 channel I/O controller 
monitors and adjusts every­ 
thing from solenoids to 
ultrasound. It features an 
easy-to-read manual with 
schematics, component list 
and progr~mmlng examples 
as well as provocative in­ 
sights on potential applica­ 
tions. $219, assembled and 
tested. 
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gar features 
Force edge 
easy board 
long life. Expect 
more insertions rather th6\n 
the usual 300 to 400 with 
tension type connectors. 
$159, assembled and tested. 

These dealer. also carry Moillen products: Jade Com· 
puter Products. 4901 Rosecrans. Hawthorne, CA 90250, 
(213) 973-7707; PrlOIlt, 0 ••• Electronics, 9161 Deering, 
Chatsworth, CA 91311, (213) 709·5111; and Advanced 
.eoo.e:54-&30Produc.ts, P.O. lox 17329, Irvine. CA 92713. 



Graphics 
"The 

Game 
Board" 

::h~~;:af~1.~~~:o::~, 
chromatic graphics at an affordable 
price. Combined with your S1 00 com­ 
puter and a video monitor (composite 
or direct drive), "The Game Boa.rd" 
offers an economical solution to the 
high cost of computer graphics. 

Features: 
• User selectable resolution: 

512x576 or 512x288 

• High level graphics commands 

• Allows fast manipulation of user 
generated sprites. 

• Terminal emulation executes a sub­ 
set of the H19/Z19 command set 

• User selectable terminal density: 
85 x 24 or 85 x 40 

• 6809 CPU 
.6845 CRTC 

Assembled & tested $ 595. 
Complete kit 525. 
Partial kit 295. 

Partial kit includes: blank p.c. board, 8k 
graphics PROM, address decoder ROM, 
crystal clock, 6845, and full documentation. 

For more Information and ordering, contact: 

'1'ara§rarkics 
P. O. Box 67 . 
South Easton, Mass. 02375 
(617) 620-4513 
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GREAT FEELING 
#MBC125O 

1 MB per drive. 
640 x 400 pixel 
graphics. 15 func­ 
tion keys. Sanyo­ 
Graphic-Basic 
included. Shown: 
MBC1250, $2995. 
MBC1200, 
single drive, 

$2495. 

SIUftO COMPUTERS 
II Its a great feehng" 

~ 
_SANVO 

DESK·TOP BUSINESS COMPUTERS BY 
S\l\I\O BUSINESS ~ CORP. 
51 Joseph St., M.oonachie. N.J. 07074 (201) 440·9300 (800) 526·7043 
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S<;tJft~ani.development;icolor qraphics;.high speed communi­ 
. cations; :jndustrjgl control & robotics (FORTH); word pro­ 
., cessino Jdccument formatting; computer time-sharing; timing 
ofi' Hawaiian mar~thon; farm management; CAD/CAM, labor­ 
a:tt:>ry, control; CAT scan, dermatology graphics: medical 
~alysis; pattern recognition (music/speech); relational data­ 

cbase;·te~ec0mmunications; mobile geophysical studies; data 
.'.cQPy~ng; automatic typesettinq: data processino security. '.' 

J'~haLs ~o~rJee8? Let DUAL SYSTEMS be 'the solution. 
rlEEE1696f$"J:OO~ased)68000/UNIX~M multi-user /jnulti­ 
ta~ki~g, :;20 V80Mlbyte. 

~ ;, : ~ :: f 
alUod.j).y for information! 

~'-:rw"" 

DUALiSyrSTEMS CORPORATION ~'-"-:r . . .. -_ ~ .. _- w ; 

n;Pablo Aver;ue • Berkeley. CA 94702 (415) 549-3854 • 
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of Bell Laboratories. 



]_jetters to the Editor 
Dear Editor, 
I strongly disagree with the 

experience F.B. Laughlin re­ 
ported on his interactions with 
the people at Lexisoft, Inc. who 
produce Spellbinder. I have had 
my S-100 based system since 
1979 and Spellbinder word pro­ 
cessing software since then (it 
was first known as Autospell). 
In that time, I have written 
several journal articles, collabo­ 
rated on two plays, two chap­ 
ters in books, and a test manu­ 
al. All of this was done using 
my word processing software. 

Of course, there have been 
times when I wished the word 
processing software could do 
something special. Every time 
I've contracted Lexisoft, they 
have been extremely coopera­ 
tive with my problem. For in­ 
stance, I have an NEC spin­ 
writer and I wanted to use the 
proportional space thimbles. 
The letters are palced in differ­ 
ent locations than on non-pro- 

portional spaced thimbles. Lex­ 
isoft told me of a modification 
with a lookup table to allow me 
to use the special thimbles. 

Ronald E. Olson, Ph.D. 
Univ. of Illinois at Chicago 

Office of the Dean 
808 South Wood Street 

Post Office Box 6998 
Chicago, Illinois 60680 

Dear Editor, 
Computerists who are still 

using disk controllers based on 
the Western Digital FDI771 
chip can increase the CP 1M 

file capacity of their 8-inch sin­ 
gle-density single-sided disks 
from 241K to 354K by format­ 
ing each of the non-system 
tracks (track 2 through track 
76) into two 2432-byte sectors. 
The deblocking algorithm pro­ 
vided by Digital Research must 
be changed in order to handle 
these sectors, whose length is 
equivalent to 19 128-byte logi­ 
cal sectors; as listed in Appen­ 
dix G of the "CP 1M System 
Al tera tion Guide," 
DEBLOCK.ASM is predicated 
on the use of sectors whose 
byte size is 128 times an integ­ 
er power of two. 

BIOS space can be increased 
from 0.875K to 1.625K by for­ 
mating tracks 0 and 1 into 29, 
as opposed to the usual 26, 
128-byte sectors. Compatibility 
is still maintained with any ex­ 
isting ROM-based routine for 
loading the colds tart boot pro­ 
gram on sector 1, track O. 

For complete formating in- 

~"' .•..•.. ~",...rousel Tool does the 
right thing well, 
To()ls work well together. 
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CAROUSEL'S SOFTWARE TOOLS FOR CP/M give you 
many more ways to use your computer effectively for 
documentation, programming and data house-keeping. 
Each Tool does only one thing-and does it well­ 
making each Tool easier to use and remember. 
YOU BENEFIT from using standard tested programs 
and a UNIX-like control shell that pipelines data be­ 
tween Tools, redirects I/O to different files and devices, 
and accepts scripts' of Tool commands to perform com­ 
plex tasks. Now you can have 60 Tools working together 
to do the right thing well. ' 
ORDER TODAY: a Carousel Use-a-TooIKit is $249; a 
Carousel Build-a-TooIKit is $395; a manual is $40. 

CALL (415) 528-1300 or write 
Carousel MicroTools, Inc. 
609 KEARNEY STREET, EL CERRITO, CALIFORNIA 94530 
formerly known as Unicorn Systems 
CP/M is a trademark of Digital Research, UNIX is a trademark of Ameri­ 
can Bell Laboratories; Carousel Tools, Carouse! Use-a-ToolKit and 
Carousel Build-a-Toolk't are trademarks of Carousel MicroTools, Inc, 

• 
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Like the craftsman's seal on a fine 
work of art, Whitesmiths' Authori­ 
zation Seal is more than just a 
means of identification. It repre­ 
sents the pride in workmanship, 
sense of tradition, and commit­ 
ment to value on which we have 
always prided ourselves. 

At Whitesmiths, we've estab­ 
lished a tradition of producing 
some of the industry'S most inno­ 
vative and dependable software. 
Our C and Pascal compilers 
and cross compilers run in over 
30 environments on DEC, Intel, 
Motorola and Zilog computers. 
Idris, our highly portable 

operating system, is compatible 
with UNIX and runs on all those 
vendors' machines too. And our 
full line of Software A La Carte 
items-from assemblers to special 
purpose tools-permits our cus­ 
tomers to pick and choose what 
they need to tailor our products 
for unusual requirements. 

The Authorization Seal is one 
more way we can take pride in 
our products. Once affixed to the 
machinery on which 
the software is to run, 
the Authorization 
Seal verifies, at a glance, 
ownership, product 

code, and the software 
copyright - all of which reduce 
order turnaround time and 
upfront expenses for both 
OEMs and end-users. No con­ 
tracts to sign, no documents to 
read. Just good software, plain 
and simple. 

The Whitesmiths, Ltd. Authori­ 
zation Seal. It's one more way that 
we're committed to becoming a 
software tradition in your time. 

Contact Whitesmiths, Ltd., 
97 Lowell Road, Concord, 
MA 01742, (617) 369-8499 
TLX 951708 SOF1WARE CNCM. 

Whitestniths, Ltd. 
Software Craftsmen 

UNiX ts a trademark ofOel1 Laboratories; lORIS iS:I trademark or wtinesmnhs.t.ur. 
tustrttnaors. Aw;tralla, Fawnrav Pt y.Lid., P.O.B. 224, nurstvtllc. NSW 2220 (612) 570·6100; Japan,Advanct:d Data Controls Corp .. Chtyoda-ku. Tokyo (03) 263·0383; United Kingdom, Real Time Svsrems. Newcastle upon Tvne 0632 733131 
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; ~OSO~ES ~ 
i ! 
i THE BACKUP PROBLEM ! ! ! 
; FOR CP/M 2.2 I 
! ! 
! ! 
! Qbax is a revolutionary new backup program which ! 
i saves huge amounts of time for users of either floppies ! 
! d i ! or hard disks by copying only files which have change. ! 

! ~~ I 
! ••• ! 
! ! ! Incremental backup for CPIM 2.2 • Copies only files ! 
! rewritten since the last backup • Handles multiple ! 
! backups. Change or report the backup status of files ! 
! • Redirectable 1/0. ! ! ! 
i c..c..c.. ! 
! ••• ••• ••• ! ! ! 
! 8" SSSD s ! ! Amanuensis, Inc. ! 
.. =_ A R. D. # 1 Box 236 popular 51/4" formats i_= 

Grindstone, Pa. 15442 OEM inquiries invited 
! ! ! (412)785·2806 ! 
! ! 
~ Qbax ™ Amanuensis, Inc. ! ! CP/M Registered TM Digital Research ! 
• i 
111.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.11.1I.1I.1I.1I.1I.1I.1I.1I.1I.lIi 
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Introdudng SPL 
the first multi-mode spooler 

® 

for CP/M computers 
If you believed that your computer 

couldn't do better than a single task 
system think again. You can convert 
your machine into a dual-task computer 
with SPL, the amazing Spooler program 
developed by Blat R+D. SPL enables you 
to use hidden capacity available on your 
CP/M computer to print documents and 
run your ordinary programs, all at once. 

If you have a computer 

Get A Second 
Computer 
FOR $139 

While printing, your regular 
programs won't stop 
processing, waiting for the 
printer to finish. SPL will store 
the information to be printed in 
internal or external (disk 
drives) memory until the printer is 
ready to receive the data. Result: 

your programs will run at full speed'~=~~~~~~;;;::~~::J As SPL can use up to the full •• 
capacity of your disks for temporary 
storage, it's much more powerful 
than hardware spoolers, which are 
limited to 64k memory or less. 

SPL is an advanced product with 
several modes of operation. In addition 
to intercepting the output to the printer, 
SPL can print your existing text files, or 
those that your programs will create from 
now on. SPL will even take care of tab 
expansion. As an added bonus, SPL 
needs no installation on most CP/M 2.x 
computers, 

You could get an equivalent increase 
in computing power by spending $1000 
to $3000, but SPL is only $ 139, including 
disk and manual. 
To order your SPL program call us 

today specifying what disk format you 
require. You can charge it to your VISA 
or Master Card if you prefer. 
Blat Re.earch+Oevelopment Corp. 
8016 188th SW, Edmond. WA 98020 
Call toll-free 1-800-LOBO-BAY 
In WA call [206] 771·1408 
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Letters to the Editor 
continued ... 

formation and disk-controller 
command details, refer to the 
Western Digital data sheets on 
the FD 1771 (March, 1977) and 
the Track Format Manual pub­ 
lished by Shugart Associates 
(July, 1976). 

What prompts me to write 
this letter is the article entitled 
"Triple-Density Floppy Disk 
Storage" that appears in the 
February 1983 issue of Micro­ 
systems. Boards such as the 
Tarbell single-density control­ 
ler, the Versafloppy I, the 
Cromemco 4FDC, and the Dig­ 
ital Research of Texas Big 
Board are not nearly as obso­ 
lete as they might seem at first 
glance. The fact of the matter 
is that not only can no existing 
double-density disk controller 
yield three times the capacity 
of a standard forma ted single­ 
density disk, but no existing 
double-density disk controller 
can yield even twice the capac­ 
ity of a single-density disk that 
has been optimally formatted 
for use with the FDI77l. 

Robert Lurie 
8 Tingley Road 

Morristown, NJ 07960 

Dear Editor, 
My copy of Microsystems of­ 

ten arrives in rather shabby 
condition, with pages bent or 
torn. Out of all the magazines I 
receive by mail, I must say 
that yours comes in the worst 
condition of the lot. I don't 
mean to imply that I've never 
received others in the same 
condition, but that this was/is 
rare (rather remarkable consid­ 
ering the Post Office!). I must 
also say that the magazines are 
not beyond use, by any means, 
but I haven't been called a per­ 
fectionist for nothing! At any 
rate, I thought it something 
you should know about. 

Thomas C. Smith 
506 19th Lane 

Vero Beach, FL 32960 

If your magazine arrives in 
bad condition from the postal 
service, call the Microsystems 
subscription department and 
request another copy (800) 
631-8112 or (201) 540-0445. 
=-Editor f!I 



GREAT FEELING 
#PB55OO 

Word processing 
bi-directional daisy 
wheel printer: 185 
words per minute. 
Micro justification. 
48 positions per 
horizontal inch. 
120 positions per 
vertical inch. 

$995. 

YOUR 
CUSTOMER 
GETS $2,000 
OF FREE 

SOFTWARE 
WITH EVERY 

SANYO 
COMPUTER 
YOU SELL. 

SANYO DESK-TOP COMPUTERS 
II It's a great feeling" 

~ 
"SANVO 

DESK'TOP BUSINESS COMPUTERS BY 
~ BUSINESS~CORP. 
51 Joseph St .. Moonachie. N.J. 07074 (201) 440·9300 (800) 526·7043 
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Don't Re-Invent the Wheel 
~~ Use Ours! :j):~_V~~ 

./ Blaze/lib '" Blaze/IO ™ I 
A solid, time-tested core of linkable modules All PascalfMT + file 1/0 and UTILMOD func- ~ 
providing buffer manipulation, string/number tions, completely rewrrtten III optimized 8080 ~ 
converarons, directory search, character 110, assembly code. Typically 407r faster and 50C;( M- 
and screen formatti.ng functions in Pascali smaller than the original MT+ ,,, routines wr-it- ~ 

~ MT + I~. The Terminal Dependent Library pro- ten in Pascal. Blaze/IO '''can lop 5~ 7K off a 25K ~ 
~ vides full screen control for Lear-Siegler. Shoroc, f·COM filef! Also indcludes APPENDCO(FL) UfUMncNti(ox") 
~ Xerox 820, TRS·80 II. Televideo, and Heat ter- or text iles, an TAB(X) and 

~ :;;~ $75 Source $200 :;;;~"~;~'."".";"' ";;:':~ $2500 

~q; Phonedex 1''' $49.95 ANDV A/Plus 1M 

~~ Personal phone/mailing lisl dala base. Prints 
~<=c."" mail labels 1·4 up. address book pages. Data can ?2>~ be queried on any field and extract files created. 
~~ Phone numbers can be dialed through D.C. &~ Hayes Smartmodem '''. Dumb terminal function 
~~ :~ls~:~s~ommunicalion with eBBS/limeshari"g 

~~ ~STARSIDE ~ ~ ~~ IT ENGINEERING III ~ ~~~i~" 
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$69.95 
Step up from two-level "T" tests to full 5·factor 
ANOV A, with an option for comparison of in­ 
dividual mean levels through Scbeffe's Con" 
trasts. Data files may be created and edited from 
within the program. In machine code Pascal for 
lightning speed beside versions in BASIC. 

Please add $3 shipping/handling for all orders. ·NYS add 7'Jr tax. 
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The CP/M Bus 
Relocating modules and their use in overlaying programs, seg­ 
mented programs, overlay management, and system extensions 

by Anthony Skjellum 

This month's CP/M Bus 
column is a discussion of 
program overlays. In­ 

cluded in the discussion is the 
use of relocatable modules to 
create such overlays. Also dis­ 
cussed are programs which are 
segmented because of their 
size. We have previously men­ 
tioned another type of relocata­ 
ble program. This is the type of 
program which relocates itself 
under CP/M's BDOS (Basic 
Disk Operating System) for the 
purpose of extending the envi­ 
ronment for other software. 
These system extensions will be 
discussed further in this install­ 
ment. 

The initial discussion on re­ 
locatable code was given in the 
February 1983 column. Read­ 
ers are encouraged to refer to 
this previous column before 
proceeding. System extensions 
were also introduced there. 

Page relocatable code 
For the purposes of the follow­ 
ing discussion, all relocatable 
code will be of the page relo­ 
eatable variety. As mentioned 
previously, such code is capable 
of relocation at page bound­ 
aries (XXOO hexadecimal) via 
a simple relocating subroutine. 
For 8086/88 code, no such re­ 
location step is needed, but the 
concepts which follow will still 
be of interest. 

Programs and overlays 
A program overlay is a seg­ 
ment of code stored on disk 
that is conditionally brought in 
for execution, depending on the 
needs of the main program. 
Overlays can be used to permit 
large programs to run in seg­ 
ments or prevent programs with 
many diverse functions from re­ 
quiring unduly large amounts 
of memory. We will distinguish 
between programs which exe­ 
cute segments in a sequential 
fashion from those which call 
up overlays as needed. Each 
will be discussed in turn. 

Segmented programs 
As mentioned above, a seg­ 
mented program is one that is 
divided into several parts. The 
parts are executed serially. At 
the completion of a segment, 
the next one is loaded and re­ 
places its predecessor in memo­ 
ry. Shared variables are pro­ 
vided through memory loca­ 
tions selected by the program­ 
mer, and some segments may 
share larger amounts of infor­ 
mation via temporary files. 

The mechanism of segmenta­ 
tion is quite straightforward. 
The initial .COM file includes 
both the first segment and a 
segment loader module. When 
a segment completes its task, it 
relinquishes control to the seg­ 
ment loader. The loader then 
loads the next segment into the 
area previously occupied by the 

Figure 1. System extensions can 
be made to load transparently 
with the application program 
by arranging them in a special 
binary module. 

former segment. Finally, the 
loader gives control to the new 
segment. The final segment 
does not call the loader, but in­ 
stead returns control to CP/M 
via a warm boot request. 

A familiar program that op­ 
erates in a segmented fashion is 
the BDS C compiler. The two 
phases of compilation (parsing 
and code generation) are di­ 
vided between the CC 1 and 
CC2 programs respectively. If 
CCI is executed in the default 
mode, it loads CC2 after it has 
completed. However, CC2 is 
not loaded by CC 1 if CC I dis­ 
covers a fatal error in the 
source file under compilation. 
Furthermore, CC I passes all 
information to CC2 via memo­ 
ry when the compiler runs in 
the segmented mode. Only 
w hen the programs are exe­ 
cuted separately is a temporary 
file created by CCL (This 
turns out to be undesirable, 
since optimization ('-0') cannot 
be performed when the compile 
steps are executed separately.) 
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Programs with 
overlays 
A program that uses overlays 
will have to be modular so that 
its functions may be conve­ 
niently divided into overlays. 
Conceivably, programs could be 
constructed which use more 
than one overlay simultaneous­ 
ly. Then such overlays would 
have to be page relocated after 
loading for execution at the ad­ 
dress chosen by the program. 
Consequently, such overlays 
would have to be relocatable 
object modules. 

It is also conceivable that 
overlays would refer to other 
overlays. This could open the 
way for primary, secondary, 
and possibly tertiary overlays. 
For example, the main program 
itself could request primary 
overlays. These primary over­ 
lays would in turn request sec­ 
ondary overlays. (A typical pri­ 
mary overlay would be a CRT 



ISYOURNEW 
CP/M™MICRO STILL 
INTIMIDATING YOU? .. 

By now, you may have discovered that CP / M is 
a wonderful operating system. But not an easy one to 
work with. 

Here at last is POWER!, a super-power-packed, 
user-friendly program that takes the frustration and 
intimidation out of using CP/M. 

POWER! offers 55 prompted, easy-to-use CP/M 
utilities in one 15k package. It automatically numbers 
disk files. From a screen menu, you pick the number 
to Copy, Erase, Reclaim, Rename, Type, etc. Your 
computerfeeds the file names automatically. No more 
typing errors. And you can even run programs from 
the numbered menu. 

No more BDOS errors. And you don't need 
a system disk in any disk drive! 

POWER! lets you Test and Fix bad disks. Reclaim 
accidentally erased files or programs. Single step 
through memory up or down. Search, View, Change 
memory or disk in a snap. See Status and File Size in­ 
stantly. Verify Checksums for programs. Load or Save 
programs at any address. Convert Hex numbers to 
Decimal or Binary instantly. 

Now, POWER! also includes a special program 
that lets you lock sensitive files, so that only you 
can access them. Without the secret PASS- 
WORD which you can create and change 
at will, no prying eyes will ever know 
your secret file even exists. 

POWER! will operate 
in any standard CP/M or 
MP/M system, 

Software Report Card 
InfoWorId 
Power . including CP/M-86, IBM PC, 
Version 2.55 ] Apple (Z80 card), Osborne, 

5 .!: "8 e Kaypro, HP, TeleVideo, TRS-80 
~ ~ ~ ~ conversions, S100's including 

Performance 0 0 0 0 NorthStar, Vector, Morrow, 
Documomadoo 0 0 0 0 CompuPro, etc. Available in 
1l<tS(' of Use 0 0 0 0 all disk formats. 
Ilrror Handling 0 0 0 0 It comes with a 120- 

• •• page easy-read guide. And 
© 1982 by Popular Computing. Inc. A at only $3 00 per utility 
subsidiary of CW Communications lnc., . 
Framingham MA Reprinted from InfoWorld. command, POWER! is you r 
best buy in software. It's 55 friendly programs rolled 
into one to simply put you in control of CP/M .. 

Don't be intimidated by CP/M. Call or send in your 
order today and Take The POWER! Trip. 
Only $169. Money Back Guarantee 
Charge & COD Orders Welcome lE • 
TOLL FREE (800)428-7825 Ext. 96 N 
IN CA: (800)428-7824 Ext. 96N 
DEALERS AND OEM'S (415)567-1634 Ext.N 

} 
1 
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CP 1M Bus continued ... 

management package, while a 
typical secondary overlay rou­ 
tine could be the low-level 
CRT routines for a specific ter­ 
minal.) Each overlay would 
contain a list of the overlays 
which it in turn references. 
These overlays would be loaded 
at once so that the overlay 
which requested them may 
function immediately. 

In order to house the over­ 
lays used by a program, an 
overlay file would be needed. 
An overlay file would consist of 
a list of overlays and their sec­ 
tor addresses (and lengths) 
within the file. Such a directory 
would be referenced for the 
purpose of finding overlays. A 
copy could be optionally kept 
resident in memory to minimize 
the access time for acquiring a 
given overlay. 

Overlays will consist not only 
of executable subprograms. 
Many programs will find it 
useful to provide on-line infor­ 
mation via text overlays. Such 

overlays would be stored in 
their own text overlay file with 
a directory of sector addresses 
and lengths (the same way as 
for code overlays). Reference to 
a given overlay would be 
through that directory. 

Once overlays are loaded 
and used in a program's execu­ 
tion, a method for efficient de­ 
letion of these overlays must be 
available. A least-recently-used 
(LRU) technique could be ap­ 
plied to such overlays. Such a 
technique would need to be 
carefully constructed and would 
require that the calling subrou­ 
tines work through a counting 
procedure so that a running 
usage count on each overlay 
could be maintained. Such a 
system is likely to be compli­ 
cated and not necessary in most 
applications. However, it will 
be universally advisable to dele­ 
gate all overlay handling to a 
central overlay manager. Cen­ 
tralization of the overlaying 
process would increase efficien- 

cy and permit portability of the 
overlay manager to other pro­ 
grams. 

The overlay manager would 
provide a command structure 
for handling overlays. Specific 
requests for overlay deletion 
would also be supported. This 
would allow explicit removal of 
overlays once they are no lon­ 
ger needed. This could almost 
completely remove the need for 
an LRU system for overlay de­ 
letion if used properly by the 
programmer. 

A well-known software sys­ 
tem that uses overlays is the 
WordS tar text processor. The 
menu-driven commands used 
by W ordStar are particularly 
suited to overlays. Furthermore, 
Word Star uses text overlays to 
provide users with on-line help 
and other information about 
the editor's operation. 

In the above paragraphs, we 
have outlined the possibilities 
for using overlays in certain 
types of programs. Now we 

5-100 INNOVATORS: c 
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REMOTE CONTROLLER-Innovative Features: 
* Complete 256 address control-not just 16 
* No ultrasonic link-prevents erractic operation 
*120,208,240 and 277VAC control-for single & 3 phase operation 
* Hardware' driven-requires minimal software 
* Complete line of industrial switches available-to 5.5KW 

REAL TIME CLOCK-Innovative Featuers: 
* First to use LSI OKI clock chip 
* Crystal controlled for .002% accuracy 
* 4 software selectable clock generated interrupts 
* Full clock and calendar data 
* Lithium battery backup good for 6000 hours' 

ENERGY WATTCHER™-Innovative Features: 
* First microcomputer based energy monitor 
* Clip on probes for easy installation 
* Monitors Real Power, not VOlt-amps 
* Peak Power and continuous power readings 
*Single and 3 phase operation 

See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products 
from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 86'8-7220 
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ASC D FILES NEW VERSION 2.0 for PC-DOS 
(18 CP/M-I!, CP/M_!!JtI!;~/M (8080/ZIO 

"1------t- 
file I •••. I I I •.•. Differences to Disk File 

I I I I COMPARE D I •.•. I •.•. To the User Terminal 

file 2 •••. I I: ..•. Difference to Printer 
-+------.J_ 

CONPAREProgramChangesOl'Documents Comparefor 
Reviaicms with ben More nexibility CPIAt-tlO 
• Automatically Generate Documents with Ilersion I 1 J 

J.3J d ~ l Change Bars • Fast, NO File Restrtctions _~M~ 0 a a " 
• Programmable Command Line Options. Pro- •••• ~ .••• " a a B Q 
~le Default 0gions. New Side By :'.::'~~"'. g g g ~ 

FULL ~~~J=£~~~lr~~th. :~~o~~~i~~~tt~r! 
II is a superb software tool With excellent features 

forJhe serious professional programmer with no tjme to waste. 
Document mode with Change Bars designed especially with Writers 

~~:~ee info~tion or order today ... only $145.11 
Free Shipping- Registered 1.31 Users Update 

(New Manual + Disk). . . . . . . . . . . . . . . . . . . . . . . . . Special $20.00 

"We Deliver Productivity" 
149~ Palmetto Park Road 
Suite 218 
Boca Raton, FL 33432 
3Op/368-6228 

Cf'IM 80 iP ~.1}.<.I"lJW"k of Digit.l Research. Inc" 
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CP 1M Bus continued . 

turn to a discussion of system 
extensions. 

System extensions 
A system extension is a pro­ 
gram that relocates itself be­ 
neath BDOS, intercepts BIOS 
and BDOS CALLs and extends 
the capabilities of the operating 
system by interpreting these 
calls in new or more general 
ways. The method for implant­ 
ing system extensions was men­ 
tioned previously. System ex­ 
tensions could also be made ac­ 
cessible to application software 
through a RST calling mecha­ 
nism. 

System extensions can sim­ 
plify and enhance the CP 1M 
environment for specific tasks. 
For example, a graphics man­ 
ager could be brought in below 
CP 1M for the benefit of a Ba­ 
sic interpreter in which graph­ 
ics are to be created via 
PRINT commands. Instead of 
modifying the BIOS to handle 
the specific application (which 
is undesirable), a system exten­ 
sion is provided to do so. Many 
such extensions are possible, 
and several could co-exist at 
once. Furthermore, system ex­ 
tensions need not be loaded ex­ 
plicitly by the operator, but can 
be made to load transparently 
with the application program. 
This is done by arranging a 
special binary module (see Fig­ 
ure 1 on page 24) .. 

The relocator gets control 
from CP 1M, installs the system 
extension and (hen gives control 
to the application mover. The 
application mover (really part 
of the system extension) moves 
the application program down 
to the start of the transient pro­ 
gram area (TPA) and then re­ 
linquishes control to the appli­ 
cation program. The applica­ 
tion program executes as if run 
as a normal transient program. 

The above concept can be 
generalized to relocate several 
system extensions for a given 
application program. The over­ 
head for several relocations 
would be at most a few sec­ 
onds. This time is not signifi­ 
cant compared to the length of 
time a typical application pro­ 
gram is used during a single 
execution. I!J 



10 MEGABYTE 
5·100 
PACKAGE 
$129500 

"THE WINCHESTER DEAL OF THE YEAR" 
If your data storage needs have outgrown your floppy - based S-100 system, Jade now gives 
you the opportunity to add a fast, reliable hard disk package to your system at a bargain 
price. 
If purchased seperately, the components of this package would cost you well over 
$3000.00; our special purchase now allows us to give you a special price of only $1295.00 
CALL NOW ... These units will not be on the shelf for long at this price! 
• Shugart SA 1004 a-inch 10MB Winchester 
• X Camp S-100 Controller For SA1004 
• Your Choice of X Camp CP/M Auto-Attach Software (for most S-100 Systems) or 
"WO BOOT" PROM (for SO Systems board sets) 

• Cables and Manuals Included 
• Limited Quantity 

RAM DISC 
The RAM Disc from SO Systems is a "solid-state disk 
drive" for IEEE696/S-100 systems. It allows programs to 
execute from high speed RAM, circumventing the 
mechanical problems and speed limitations of floppy disk 
drives. RAM Disc increases system performance 
substantially in disk intensive applications. 256K storage 
per board. "install" programs available for CP/M & MP/M 
MEM-66256A RAM DISK $799.95 

ROM DISC 
SO Systems ROM Disk is a 128K EPROM/ROM board 
which is similar in concept to the RAM Disc. Like the RAM 
Disc it allows execution of software at high speed directly 
from memory, without the use of disk drives. The ROM 
Disc is non volatile memory ideally suited for use with the 
new CP/M Plus. now available in EPROM 
MEM-12850A ROM DISC Board $295.00 

CP/M Plus On EPROM: 
SFC-55009059E Unbanked RS232 $400.00 
SFC-55009057E Banked RS232 $400.00 

EXPANDORAM 11/ 
SO Systems new ExpandoRAM III is a high density 5-100 
memory board utilizing the new 64K x 1 dynamic RAM 
ohips. It allows memory sizes of 64K. 128K or 256K all on a 
single 5-100 board. 
The ExpandoRAM III marks a new generation of highly 
reliable and versatile dynamic RAM boards suitable for 
expanding current $-100 systems, or for use in new multi­ 
user systems. 
MEM-65064A 64K 5495.00 
MEM-65128A 12BK $595.00 
MEM-65192A 192K 5675.00 
MEM-65256A 256K $755.00 

VERSAFLOPPY /I 
SO Systems' Versafloppy II is a reliable field-proven S-100 
double-density floppy disk controller. For full software 
compatibility it can also read and write standard IBM 3740 
single density format. The Versafloppy II controls single 
or double sided drives in single or double density format. 
5%" or 8" in any combination and up to 4 drives 
simultaneously. The Versafloppy II is faster, more stable 
and more tolerant of bit shift and "jitter" than most other 
controllers. All control and diagnostic firmware is included 
fOO-1160A Versa floppy If 5359.95 

I 
For Cabinet & Power Supply Please Add 5200.00 

MSH-991000 w/SO Boot Prom _ $1295.00 
MSH-991002 w/Auto Attach Sttwr $1295.00 

SSC 200 
SO Systems' SBC-200 is an 5-100 bus compatible single 
board computer based on the4MHzZ80A CPU. It contains 
a sychronous/asynchronous serial port with software 
programmable baud rates, a parallel I/O port, a four 
channel counter timer and 1 K on-board RAM. Up to 8K of 
firmware may be added to the board's 4 EPROM sockets. 
The SBC 200 is the ideal heart of a system composed of the 
other boards in the SO product line. or can stand alone in 
process control applications. 
CPC-30200A SBC-200 $399.95 

CP/M 3.0 PLUS 
SO Systems' implementation of Digital Research's CP/M 
3.0 Plus is a unique combination of hardware and software 
that optimizes the powerful new features of CP/M Plus. 
CP/M Plus requires 192K of memory for optimum 
performance, making it an ideal match for the 256K 
ExpandoRAM III 
SFC-55009059F Unbanked. RS232 $250.00 
SFC-66009058F Unbanked. VDB8024 $250.00 
SFC-55009057F Banked. RS232 $250.00 
SFC-55009056F Banked. VDBB024 $250.00 
SFC-550090570. Manual S50.00 

FREE!* CP/M 3.0 
5-100 board set wilh MHz Z-80A. 64K.of RAM expandable 
to 256K. serial and parallel I/O ports. double density disk 
controller for 5%" and 8" disk drives. new and improved 
CP/M 3.0 manual set, system monitor. control and 
diagnostic software. Includes SO Systems SBC-200. 64K 
ExpandoRAM III. Versafloppy II. and FREE CP/M 3.0- 
all boards are assembled and tested. 
"64K Board Set with FREE CP/M 3.0 S1195.00 
"256K Board Set with FREE CP/M 3.0 S1395.00 

Place Orders 
Toll Free 
Continental U.S. 
800-421-5500 
Inside California 
800-262-1710 

Computer Products. 
4901 West Rosecrans, Hawthorne, California 90250 
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5-100 S 
DISK CONTROLLER 

DOUBLE 0 - Jade 
High reliability double density disk controller with on-board 
Z-80A, auxiliary printer port, IEEE $-100 can function in 
multi-user interrupt driven bus. 
IOD-1200B Bare board & hdwr man $59.95 
IOD-1200K Kit w/hdwr & sftwr man $299.95 
IOD-1200A A & T w/hdwr & sftwr man $325.95 
SFC-59002001F CP/M 2.2 with Double 0 $99.95 

DISK 1 - CompuPro 
8" or 51/4" DMA disk controller. single or double density, 
single or double sided, 10MHz 
IOD-1810A A & T S449.95 
IOD-1810C CSC .. __ S554.95 

2422 DISK CONTROLLER - C.C.S. 
51/4" or 8" double density disk controller with on-board boot 
loader ROM FREE CP/M 2.2 and manual set 
IOD--nOOA A & T with CP'M 2.2 5399.95 

WINCHESTER Disk Controller 
Monitor Dynamics 

This S-100 hard disk controller board was designed to 
interface most 51/.t and 8" Winchester disks to your 5-100 
system. The controller will support either one or two drives, 
and with the INSTALL program provided. its easy to add-an 
existinq floppy-based system 
IOD-5000A Controller $489.95 

Must Be Ordered With One Of 
The Following Data Seperator Boards: 

IOD-5050A 5'/," Data Seperator $75.00 
IOD-5080A 8" Data Seperator $75.00 

See 1983 Jade Catalog For Further Information 
Concerning This Board 

LETTER 
QUALITY PRINTERS 
LETTER QUALITY PRINTER - COM REX 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold). 10/12/15 pitch. up to 16" paper. built-in 
noise suppression cover. 
PRD-11001 Centronics parallel S899.95 
PRD-11002 RS-232C seriat modet $969.95 
PRA-11000 Tractor Option $119.95 

380Z by Data Terminals & Communications 
Based on the same quality mechanism as the Comrex printer 
the 380Z contains electronic enhancements that allow it to 
print at speeds up to 32 CPS. Other features include a 48K 
buffer. proportional spacing. and Diab!o 164011650/630 
compatible protocol. Comes with printwheel. ribbon and 
users manual. Serial. parallel. and IEEE 488 interfaces 
standard. 
PRD-11300 3BOZ printer $1295.00 
PRA-11000 Tractor option $169.95 
PRA-12000 Cut Sheet Feeder $699.95 

Printers From Jade 
OKIDATA 82 10" 120 CPS CALL 
OKIDATA 92 10" 160 CPS Withm Graphics CALL 
OKIDATA 93 IS" 160 CPS With Graphics CALL 
OKIDATA 83 IS" 120 CPS CALL 
OKIDATA 84 IS" 200 CPS With Graphics CALL 
OKIDATA 2350 IS" 350 CPS CALL 
OKIDATA 2410 IS" 350 CPS CALL 
DAISYWRITt;R 2000 48K Daisywheel $1395.00 
GEMINI 10 lOa CPS with Graphics $349.95 
GEMINI 15 IS" witn Graphics $499.95 

S-100 
I/O BOARDS 

1/0-4 - SSM Microcomputer 
2 serial 110 ports plus 2 parallet I/O ports. 
101-1010B Bare board wlmanual $35.95 
101-1010K Kit with Manual $179.95 
101-1010A A & T $249.95 

1/0-5 - SSM Microcomputer 
Two serial & 3 parallel ports, 110-19.2K Baud 

101-1015A A & T $289.95 

INTERFACER 4 - CompuPro 
3 serial, 1 parallel, 1 Centronics parallel. 
101-1840A A & T $314.95 
IOI-1830C CSC $414.95 

INTER FACER 2 - CompuPro 
3 parallel. 1 serial and interrupt timer. 
101-1820A Interfacer 2. A & T 5289.95 
101-1820C Interfacer 2. CSC $359.00 
200-hour burn-in, 2 year limited warranty, special order. 

INTERFACER 3 - CompuPro 
5 or 8 channel serial 1/0 board for interrupt driven multi-user 
systems up to 250K baud. 
IOt-1830A tnterfacer 3/5 A & T $558.00 
IOI-1831A Interfacer 3/8 A & T $628.00 
IOI-1830C Interfacer 3/5 CSC $628.00 
IOI-1831C Interfacer 3/8 CSC 5748.00 

MPX-1 - CompuPro 
Multi-user I/O multiplexer and interrupt controller with 
on-board 8085A-2 CPU and 4K or 16K of RAM. 

101-1880A MPX-l. 16K RAM. A & T 5584.00 
101-1880C MPX-l. 16K RAM. CSC $674.00 

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 - SO Systems 
2708,2716. 2732 EPROM programmer with softrware. 

MEM-99520K Kit with software $189.95 
MEM-99520A A & T with software $249.95 

32K PROM/RAM BOARD 
The 32K S-100 PROM/RAM board can hold up to 16 each 
2716 style EPROMs, 6116 style RAMs, or 8 each style 
EPROMs. This board was designed to fit into holder S-100 
systems as well as the newer IEEE-696 machines. Uses 5 volt 
only EPROM/RAMs. allows operation as a 2K to 32K board. 
meets IEEE-696 S-100 proposed standard. addressable as 
two 16K blocks on any 64K page, supports Cromemco as 
well as Northstar bank select, perfect for MP/M systems 
MEM-99153B Bare board & manual S49.95 
MEM-99153K Kit wifh No RAM S89.95 
MEM-99153A A & T with No RAM 5139.95 
MEM-16153K Kif with 16K RAM $129.95 
MEM-16153A A & T with 16K RAM S179.95 
MEM-32153K Kit with 32K RAM $179.95 
MEM-32153A A & T With 32K RAM $229.95 
Call Us For Lowest Prices On EPROMs - 2732s __ 54.90 

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 rubbr feet, all 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 $49.95 
END-000421 Cabinet kit $199.95 
END-000431 A & T $249.95 

8" Sub-Systems - Single Sided, Double Density 
END-000423 Kit w/2 Siemens FC!100-BDs $650.00 
END-000424 A & T w/2 Siemens FD100-BDs __ S695.00 
END-000433 Kit w/2 Shugart SA-B01Rs 5999.95 
END-000434 A & T wl2 Shugart SA-801Rs __ 51195.00 

8" SUb-Systems - Double-Sided Doubte-Density 
END-000426 Kit w/2 Qume DT-8s $1224.95 
END-000427 A & T w/2 Qume D-8s $1424.95 
END-000436 Kit w/2 Shugart SA-851Rs $1274.95 
END-000437 A & T wl2 Shugart SA-851Rs __ $1474.95 

8" SLIMLINE 
SUB-SYSTEMS 

Dual Slimline Sub-systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system, quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling fan, all 
necessary hardware to mount 2-8" slimline disk drives, does 
not include signal cable. 

Duat B" SlImllne Cabinet 
END-000820 Bare cabinet $59.95 
END-000822 A & T w/o drives $179.95 

Duat B" SlImllne Sub-Systems 
END-000823 Kit w/2 SS DO $919.95 
END-000824 A & T wl2 SS DO $949.95 
END-000833 Kit w/2 OS DO $1149.95 
END-000834 A & T w/2 OS DO $1179.95 

S-100 
CPU BOARDS 

THE BIG Z - Jade 
2 or 4 MHz switachable Z-BO CPU board with serial 110, 
accommodates 2708. 27t6. or 2732 EPROM, baud rates from 
75 to 9600. 
cPU 30201 B Bare board w/manual $35.00 
CPU-30201 K Kit with Manual $149.95 
CPU-30201A A & T with Manual $199.95 

2810 Z-80 CPU - C.C.S. 
2 or 4 MHz Z-80 CPU with serial 10 port & on board monitor 
PROM. front panel compatible. 
CPU-30400A A & T with PROM $289.95 

CPU-Z CompuPro 
2 or 4 MHz Z80A CPU, 24 bit addressing. 

~:~:;~~~~~ ~j: ~~~ ~:/ ------- :~~:::~ 
8085/8088 - 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 $398.95 
CPU-20510C 6/8 MHz CSC $497.95 

PLACE ORDERS TOLL FREE 
Continental U.S. 
800-421.5500 

Inside California 
800-262-1710 

For Technical Inquires 
or Customer Service cal/: 
213-973-7707 

We accept cash, checks, credit cards, or Purchase Orders from qualified firms and institutions. 
Minimum prepaid order $15.00 California residents add 6112% tax. Export customers outside the U.S. or Canada 
please add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling 
charges via UPS Ground 50Q:/lb. UPS Air $1.00/lb. minimum charge $3.00 



5 1/4 DISK DRIVES 

Tandon TM100-1 single-sided double-density 48 TPI 
MSM-551001 $219.95 ea 2 for $199.95 ea 

Shugart SA400L single-sided double-density 40 track 
MSM-l04000 $234.95 ea 2 for 5224.95 ea 

Tandon TM100-2 double-sided double-density 48 TPI 
MSM-551002 $294.95 ea 2 for $269.95 ea 

TEA C FDSSA single-sided double-density 40 track 
MSM-660551 $299.95 ea 2 lor $239.95 

5%" Cabinets with Power Supply 
ENO-000216 Single cab w/power supply $69.95 
ENO-000226 Dual cab wtpower supply $94.95 

S-100 
MOTHERBOARDS 

ISO-BUS - Jade 
Silent, simple and on sale - a better motherboard. 

6 Slot (5'/4' x 8%") 
MBS-061B Bare board $22.95 
MBS-061 K Kit $39.95 
MBS-061 A A & T $69.95 

12 Slot (9'/,' x 8%"1 
MBS-121B Bare board $34.95 
MBS-121K Kit $69.95 
MBS-121A A & T $109.95 

18 Slot (14'1,' x 8%") 
MBS-181B Bare board $54.95 
MBS-181K Kit $99.95 
MBS-1S1A A & T $149.95 

8" DISK DRIVES 

Siemens FDD 100-8 Single-sided double-density 
MSF-201120 $274.95 ea 2 tor $249.95 ea 

Shugarl SA801 R Single-sided double-density 
MSF-l0801R $394.95 ea 2 for $389.95 ea 

Shugart SA851R Double-sided double-density 
MSF-l0851R $554.95 ea 2 for $529.95 ea 

Oume DT-8 Double-sided double-density 
MSF-750080 $554.95 ea 2 for $529.95 

Tandon TMB48-1 Single-sided double-den thin-line 
MSF-558481 $379.95 ea 2 for $369.95 eo 

Tendon TM848-2 Double-sided double-den thin-line 
MSF-558482 $494.95 eo 2 for $484.95 

HALF-HEIGHT 8 INCH - NEC 
The FOl16S is a double sided, double-density 8-inch floppy 
disk drive which uses a high speed steel-band head 
positioninq mechanism and a direct drive D.C. spindle 
motor. One of the most reliable 8-inch drives available. 
MSF-851164 FD1164 single sided $389.95 
MSF-851165 FD1165 double sided $475.00 

MODEMS 
SMART BUY in MODEMS - Signalman 

1200 and/or 300 baud, direct connect, automatic answer 
or originale selection, auto-answer/auto-dial on deluxe 
models., 9v battery allows total portability, lull one 
year warranty. 
IOM-5600A 300 baud direct connect $89.95 
IOM-5610A 300 baud Deluxe $149.95 
IOM-5620A 1200/300 baud Deluxe $369.95 
IOM-5650A 300 baud lor Osborne $119.95 
IOM-5630A 300 baud card lor IBM $269.95 

SMARTMODEM - Hayes 
Sophisticated direct-connect auto-answerlauto-dial 
modem, touch-tone or pulse dialing. RS-232C interface, 
programmable. 

IOM-5500A Smartmodem 1200 $574.95 
IOM-5400A Smart modem 300 $224.95 
IOK-1500A Hayes Chronograph $218.95 
IOM-ll00A Micromodem 100 $368.95 
IOM-2010A Micromodem II w/term prgm $329.95 
IOM-2012A Terminal program for MMII $89.95 

1200 BAUD SMART CAT - Novation 
103/212 Smart Cat & 103 Smart Cat, 1200& 300 baud. built-in 
dialer. auto re-dial if busy. auto answer/disconnect. direct 
connect, LED readout displays mode. analogldigital loop­ 
back seft tests. usable with multi-line phones. 
IOM-5241A 300 baud 103 Smart Cat $229.95 
IOM-S251A 1200 baud 2121103 Smart Cat $549.95 

J-CAT'" MODEM - Novation 
1/5 the size of ordinary modems, Sell 103, manual or 
auto-answer, automatic answer/orginate, direct connect, 
built-in self-test, two LEOs and audio beeps provide 
status in1ormation. 
IOM-5261A Novation $149,95 

NEW! 
CP/M PLUS 3.0 
CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. II features many 
performance improvements, such as intelligent record 
buffering, improved directory handling, "HELP" lacility, 
time date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED"I it is lully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. Available only to Versa floppy 
II owners with SBC-200 CPU's 
SFC-55009059F Unbanked, RS232 $250.00 
SFC-55009058F Unbanked, VDB8024 $250.00 
SFC-55009057F Banked, RS232 $250.00 
SFC-55009056F Banked, VDB8024 $250.00 
SFC-55009057D Manual $50.00 

CPU 8086/87 - CompuPro 
CPU 8086/87, based around Intel's highest 
performance 8086 sixteen bit processor, also includes 
sockets for their 8087 math co-processor, and 80130 
Operating System Firmware cornpoent. 
CPU-70520A CPU-f30B6/87 A & T $699.00 
CPU-70520C CPU 8086187 $764.00 

S-100 MAIN FRAMES 
AND DISK CABINETS 
ON SALE 

S-100 
MEMORY BOARDS 

64K STATIC RAM - Jade 
Uses new 2K x 8 static RAMs, lully supports IEEE 696 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper BK may be disabled, low 
power typically less than 500ma. 

MEM-99152B Bare board $49.95 
MEM-99152K Kit less RAM $99.95 
MEM-32152K 32K kit $199.95 
MEM-56152K 56K kit $289.95 
MEM-64152K 64K kit $299.95 
Assembled & Tested add $50.00 

RAM 17 - CompuPro 
Meets or exceeds all IEEE 696/S-100 specifications 
including timing - works up to and including 10 MHz with 
8088/86 CPUs. Guaranteed to perform flawlessly with any 
IEEE 696/5-100 extended addressing specification. 
MEM,64180A 3RAM 17, 64K A & T 5459.95 
MEM-64180C RAM 17, 64K CSC $549.95 

RAM 16 - CompuPro 
There is an alternative to quirk-prone dynamiC 
memories; thanks to low power consumption, high speed 
operation, fully static technology, and suitability for 8 or 16 
bit systems, RAM 16 reprsents a new high in performance for 
sophisticated 5-100 systems. 
MEM-32180A RAM 16, A & T $495.00 
MEM-32180C RAM 16, esc $595.00 

RAM 21 - CompuPro 
Operates at 12 MHz with 8088, 8086, 68000, 80286, and 
16032 type CPUs, extremely low power consumption. meets 
or exceeds all IEEE 696/S-100 specificalions, including 
timing. 
MEM-12810A RAM 21 A & T $995.00 
MEM-12810C RAM 21, CSC $1125.00 

DISK TUBS 

Diskette Storage Boxes 
Clear Plexiglas storage boxes lor up to 75 Diskettes 
MMA-505 Holds 755%" Diskettes $19.95 
MMA-S08 Holds 50 8" Diskettes $24,95 

EPROM ERASERS 
ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 
XME-3100A Spectronics wlo timer $69.50 
XME-3101A Spectronics with timer $94.95 
XME-3200A Logical Devices $49.95 

Visit Our Stores In 
Los Angeles 
Orange County 
Da"as 
San Diego 
San Jose 

Computer Products 
4901 West Rosecrans, Hawthorne, California 90250 
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A General.Purpose Graphic PloHing 
Package 

A plotting interface-written for Basic, Pascal/Z, 
and JRT Pascal to drive a BASE2/IDS-560 

printer-that can be easily modified for other 
printers and other languages 

by David H. Freese, Jr. 

T here are many excellent dot matrix graphic 
printers that are underused simply because 
there is inadequate software available to ex­ 
tend high-level languages with plot func­ 
tions. Those of us who first learned pro­ 

gramming on a mainframe computer (with Fortran 
and directly callable PLOT funtions) may yearn for 
those good old days when we need graphic output 
now. Well, yearn no longer--contained herein is all 
you need to provide yourself with a substantial plot­ 
ting package. 

Functions provided 
The subroutines contained in this group of assembly­ 
level programs provide the interface between a Basic, 
Pascaly'Z, or JRT Pascal program and the BASE2/ 
IDS-560 graphics printers. These subroutines are de­ 
signed to be called from Basic, using function calls 
similiar to those found in Fortran, and from Pascal 
using external procedures. The functions provided in­ 
clude: 

a. pixel plotting 
b. data point plotting 
c. line plotting 
d. circle plotting 
e. axis plotting 
f. initialization of plot map, and 
g. transfer of plot map to the printer 
The assembly code is designed to execute under 

CP /M. Conditional assembly is provided to allow 
these subroutines to operate under various conditions. 
These include Pascal/Basic linkage, BASE2/ 

·IDS560 printer drivers, and relocation for the CDR 
Systems, Heath/Zenith, and Lifeboat Associates 
versions of CP/M. The routines can be easily modi­ 
fied for different operating systems by redefining the 
equates associated with the memory allocation. 
These routines have been successfully transferred to 
a TRS-80 Model I. 

Linkage to other 
languages 
While these subroutines are shown with linkage to 
Basic and Pascal, it is quite easy to extend them to 
other high-level languages. The entrance code for 
each subroutine and the passing of parameters from 
the high-level language is specified in the listings. It 

David H. Freese, Jr., Clermont Computer Consul­ 
tants, R.D. I-Box 316, Cape May Court House, 
NJ 08210 

is only necessary to rewrite these to provide the rec­ 
ognition of multiple parameters from the language in 
question. For example, the subroutines could have 
been written to use the CALL function in Microsoft's 
MBasic. This would also have been compatible with 
Microsoft's Fortran compiler. However, those who 
still use OBasic would then be unable to use the sub­ 
routines without considerable rewriting. (Microsoft 
sometimes refers to their earlier version (4.5) of Ba­ 
sic as OBasic, as opposed to the current version (5.4) 
which they refer to as MBasic.) 

It is easy to provide the interface to printers other 
than the BASE2 or the IDS560. The subroutine that 
transfers the plot image to the printer will have to be 
modified to reflect the specific requirements of your 
printer. 

Background 
The BASE2 and IDS-560 graphic printers can be op­ 
erated in an alphanumeric mode or a graphic mode. 
In either mode the printer can be configured to print 
in several horizontal and vertical densities. Horizon­ 
tal densities are specified in characters/line (or dots/ 
line), and vertical densities are specified in half-dots/ 
inch. For a complete description of the BASE2 or 
IDS-560, refer to the respective manuals. 

The selection of 14 half-dots/inch vertical density 
for the BASE2 printer will guarantee a uniform dis­ 
tribution of dots in the vertical direction without 
overlap or interline spaces. The selection of 96 char­ 
acters/line (or 576 dots/line) guarantees the same 
dot density in the horizontal direction. The graphic 
routines are based on this selection of horizontal and 
vertical dot densities. 

The vertical and horizontal density is fixed at 84 
dots/inch in the IDS560, and no special setup codes 
are needed to insure proper graphics output. 

When operating in the graphics mode, the printer 
accepts data in the form of ASCII characters, each of 
which represent seven vertical dots. Each successive 
character contains the next horizontal position of sev­ 
en vertical dots. Each dot is printed or skipped, de­ 
pending on the value of its corresponding bit in the 
ASCII character. The uppermost dot is specified by 
bit 0, and the lowermost dot by bit 6. Bit 7 is not used 
by the printer and can be either 1 or O. The BASE2 
prints the line of graphics when all 576 ASCII char­ 
acters have been received. Printing commences when 
the ETX DC4 sequence is received by the IDS-560. 
The printer remains busy until that line has been 
printed, and will then accept another line of charac­ 
ters. For example, the following sequence would print 
the equivalent of the letter K: 
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1 0 0 1 
1 0 1 0 
1 1 0 0 
1 0 1 0 
1 0 0 1 
0 0 0 0 
0 0 0 0 
I I I I 
I I I --- cha r ( n+ 3) : & Hll, or &H91 
I I ----- char(n+2) : &HOA, or &H8A 
I ------- char(n+l): & H04 , or &H84 
--------- cha r (n+O) : &HIF, or &H9F 

The BASE2 graphics printer is not an x-y plotter, 
since a reverse line feed cannot be implemented on 
this machine. The IDS-560 does have the capability 
to reverse line feed and/or to move the print head to 
an absolute vertical and horizontal position on the pa­ 
per. Graphics output would be slow using absolute 
print head movement. 

Two methods of creating the graphics image are 
available: 

Q. compute the status of each bit as it is printed, 
or 

b. create an image of the entire plot area and 
transfer it to the printer when it is complete. 

Method (a) minimizes the memory requirements, but 
requires that any equation being plotted be evaluated 
for each and every dot in the plot space. For a plot 
300 x 300 pixels in area, this means 90,000 evalua­ 
tions of an equation, possibly using floating point 
arithmetic and transcendental functions. The result 
is an extremely slow plotting routine. 

Method (b) minimizes the plotting time, but re­ 
quires a significant amount of memory to store the 
image. A plot area 300 x 300 will require 11,250 
bytes, an area 400 x 400 will require 20,000 bytes. 
Reducing the area results in both a smaller printed 
plot and reduction in the resolution of the plot. It is 
necessary to find a compromise that has sufficient 
resolution/size and a moderate memory require­ 
ment. 

The second method has been selected for this ap­ 
plication. The subroutines have been written in a 
manner that will allow a change in the desired plot 
area by a change in one variable-the number of 
lines/plot. A selection of 43 lines/plot results in a 
plot area 301 x 301 and occupies 11,438 bytes of 
memory, while a selection of 59 lines/plot results in a 
plot area 413 x 413 and occupies 21,476 bytes of 
memory. The choice of a plot area of 413 x 413 will 
be approximately 5" per side on the IDS-560. 

Passing parameters from the 
high-level language 
With the exception of the initialization and transfer 
functions, the plot functions all require multiple in­ 
teger parameters to be passed by the high-level lan­ 
guage. A language such as Pascal or Fortran main­ 
tains multiple parameter lists on a stack. Whether 
the stack contains the actual value or a pointer to the 
storage location of the parameter is a function both of 
the function Declaration and the specific compiler / 
interpreter implementation. In order to maintain 
compatibility with as many versions of Basic as pos­ 
sible, the USR function will be used to gain access to 
the plot functions. The older versions of Basic allow 
only a single parameter to be passed via the USR 
function call. It will be necessary to subvert this lim­ 
itation by using additional Basic functions normally 
used during random disk input/output. 

Linkage to Pascal/Z 
Parameters are passed by Pascaly Z on the stack. The 
stack is organized in the following way for integer / 
byte values: 

p I (2 bytes): integer, 
p2 (2 bytes): integer, 

pi (1 byte): byte/boolean, 

pn (1/2 .bytes) 
return address ; stack pointer 

The Pascal program must declare the plotting sub­ 
routines to be external and designate the proper num­ 
ber of passed parameters. Each subroutine removes 
its allocated parameters and restores the return ad­ 
dress to the stack. No check is made for improper 
precedure calls. 

Linkage to JRT Pascal 
JR T Pascal uses two stacks, one to pass parameters 
and one to contain global variables. Both functions 
are needed to support the graphics plotting package. 
JRT Pascal treats the disk as an extension of memo­ 
ry. When an external procedure or function is de­ 
clared, it is handled as follows: During the compile 
process, a list of external procedures is made a part of 
the program intermediate file. During execution, the 
interpreter loads the required external procedure the 
first time it is invoked. That procedure may then ei­ 
ther remain in memory or be purged, depending on 
the dynamic memory requirements of the program. 
In this manner the disk is treated as an extension of 
memory. Each procedure in the plotting package 
could have been separately assembled and linked, but 

To create the graphics image, we may either compute 
the status of each bit as it is printed (slow), 

or create an image of the entire plot area by using a 
method that minimizes plotting time but requires 

a significant amount of memory_ 
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PHASE 1: 
"LITTLE" FEATURES THAT 
ADD UP TO BIG TIME-SAVERS 
You appreciate MicroShel1 from the 

moment you run it. Suddenly your CP/M 
computer seems much smarter, more 
powerful, more tolerant of your errors. 
That's because MicroShel1 adds features 
to CP/M normally found only on more 
powerful operating systems. 
You spend a lot of time with your com­ 

puter. MicroShel1 makes your time more 
productive. Take the warm-start after you 
run a program or when you change disks. 
MicroShel1 eliminates it - you can run 
another program immediately. Change a 
disk - even in drive A - and a quick 
command logs it in. No more time lost 
booting up - no more juggling "system" 
disks with CP/M on them! 
Or how about finding files? Under CP/M 

you have to know what disk the file is on 
and then change disks or preface the file 
name with the disk drive. And if you have 
a hard disk and are using CP/M user 
numbers, you also need the user number 
the file is in. MicroShel1 automatically 
searches for files on all disks, or selected 
disks - your option. And it works even 
when a program calls for a file. So you can 
run WordStar, for instance, from any disk 
or user number and MicroShel1 finds the 
necessary WordStar files. 
Running several programs in a row? 

MicroShel1 lets you put a string of CP/M 
commands on one line. You end the dis­ 
traction of entering commands, waiting 
for execution, then entering the next 
command. 

Make a mistake? With CP/M you have 
to start over. Add MicroShel1 and you can 
edit the last command line (with simple 
WordStar commands). MicroShel1 saves 
the last command string, so you can run 
through a series several times - or change 
commands slightly and run again - with­ 
out retyping. 
MicroShel1 doesn't affect how your 

CP/M runs. It helps CP/M, but it doesn't 
get in the way. And your system probably 
never misses the 8K bytes MicroShel1 uses 
because most all popular programs run 
with 48K. So in a 64K CP/M system, there's 
plenty of room. For the rare, big program, 
it's easy to exit MicroShell, run the pro­ 
gram and re-enter MicroShel1. 
You appreciate MicroShel1 from the 

start. It has powerful features so easy-to­ 
use that the MicroSheli manual tells you 
"How to Run MicroShel1 Without Reading 
the Manual". 

PHASE II: 
NEVER RE-ENTER DATA AGAIN 

But please - read all 75 pages of the 
manual and get to know MicroShel1 in 
depth. You appreciate MicroShel1 more 
and more when you do the big projects 
you bought your micro for. 

Take the time you turn a spreadsheet 
analysis into a table for a report. Without 
MicroShel1 you have to re-enter data in a 
file for your word processing software. 
Why the duplication of effort? MicroShel1 
lets you redirect the output of any pro­ 
gram to a file - no duplicated keystrokes. 
MicroShel1 captures what appears on 

your CRT and sends it anywhere. Send 
data to your printer for hard-copy or save 
it on disk. Or capture that report your ac­ 
counting program sends to the printer. 
MicroShell tames your data-handling jobs 
- it even "slows down" to feed pro­ 
grams that process input slower than 
MicroShel1 sends it. 
When you review your work, MicroShel1 

has a "TYP" command that displays 23 
lines (an average CRT screen) then stops 
until you hit a key. If you've ever scanned 
a long document whipping by at 10 or 20 
lines per second, you know you need this 
feature. Or have you tried to hit control-S 
in time to stop the display and missed? 

For more information about MicroSheli, 
see the following reviews: 
Christopher Kern, BYTE, December, 
1982 

Alan R. Miller, Interface Age, July, 1982 
David Fiedler, Microsystems, January, 

1983 

CIRCLE 19 ON READER SERVICE CARD 

TM 

• • 

PHASE III: 
THE SYSTEM EVOLVES 
WITH YOU 

If you're in computers for the long haul, 
MicroShel1 will grow on you. MicroShel1 
helps you teach new users. And it lets you 
develop new capabilities in a clear and 
logical way. 
MicroShel1 lets you set up "menus" to 

make your system "friendly" for non­ 
technical users. And fast - no slow CP/M 
"submit" files used. As you develop your 
own software, MicroShell's "pipe" feature 
lets you grow into ever more sophisti­ 
cated applications. It links simple pro­ 
grams together by directing the output of 
one program to the input of another. 
Just as MicroShel1 lets you combine 

commands on one line, it lets you save 
any command series in a file. MicroShel1 
reads and executes commands directly 
from the file - no slow, intermediate 
steps. For example, you can compile, link 
and run a program with one command, 
"compile filename". MicroShel1 executes 
all the commands from a file you've built. 
And you can call other command files 

from within a command file to enlarge on 
what you've built. You can set conditional 
commands with an "IF" statement. Or you 
can set command files to call for input 
from a user and act on it. Before you know 
it, you have a system much more power­ 
ful and friendly than bare CP/M. 

SO DON'T WASTE ANY MORE TIME 
WITH YOUR CP/M SYSTEM - ADD 
MICROSHELL TO IT TODAY. 

ORDER LINE 800-368-3359 

Available for all popular 8080, 8085 or 
Z80, CP/M 2.2 systems on 8" or 5%" 
diskette. 

Price: $150.00 ($25.00 manual only). 
Foreign orders add $20.00 for Air 
Mail Shipment. 

NEW 
GENERATION 
SYSTEMS, inc. 
2153 Golf Course Drive 
Reston, VA 22091 
(703) 476-9143 

CP/M® , MP/M™ - Trademarks of Digital Research. 
WordStar® - Trademark of MicroPro. 



Graphic Plotting Package continued 

I chose to keep the entire package in a single external 
file. This decision forces the external plotting proce­ 
dures to be entered with a fixed parameter list. 

JR T Pascal places data in the parameter stack in 
the following manner: 
value parameters: present on the stack, 

in teg er : 
boolean: 
char: 
set: 

2 bytes 
2 bytes 
1 byte 
lfi bytes 

Linkage to a Basic program 
Parameters are passed in an ordered list, which is 
contained in a string variable passed by Basic. Each 
of the parameters in the string is created by the use of 
MKI$(a) and concatenated to the next parameter. 
The following Basic calling procedure IS recom­ 
mended: 
100 DEF U5R1=&HXXXX 
110 DEF FNPLOT(X1,Y1,X2,Y2)= 

LEN(USR1(MKIS(X1)+MKI$(Y1)+MKIS(X2)+MKI$(Y2») 

1000 ZZ=FNPLOT(A,B,C,D) execute the funtion 
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reference parameters: address of the variable 
address: 2 bytes 

The external plotting procedure is declared in the 
following manner: 
procedure JPLOT (cmd : char i pl, p2, p3, poll, p5,p6,p7: integer); extern; 

The data stack after the procedure call JPLOT will be: 

The data stack after the precedure call JPLOT 
will be 
xx (DE) -) current s t a c k address 
0,00 If; bit integer = 1 eng th of s t ac k = 15 
p7L,p7H 16 bit integer = p7 
pH,p5H 16 bit integer = po 
p5L,p5H 16 bit integer = p5 
p4L,p4H If, bit integer = p4 
p:jL,p4H 16 bit integer = p3 
p2L,p2H 16 bit i n t e qe r = p2 
plL,plH lli bi t integer = pl 
'X' 8 bit ASCI I character 

a,A,p,P,l,L,d,D,c,C,i,l,t,T 

i m aq e (~L + 6) -) address of first global variable 

(Note: The use of the LEN() function prevents BaSIC 
from assigning an additional string variable to string 
space. This reduces string clutter and subsequent 
time loss when Basic collects garbage and reallo­ 
cates string space.) 

Description of subroutines 
Axis is a subroutine that plots the X,Y axis pair and 
tick marks at required locations. A grid consisting of 
single points spaced at the major tick marks is option­ 
al. The calling routine is set up as follows: 
When called by Basic: 

DEF USRk = &Hkkkk 
DEF ,NAXIS(XO,YO,XA,YA,XB,YB,GRID) = 

LEN (U5Rk(MKI$ (XO) + ~KI$ (YO) + MKI$ (XA) 
+ MKI$ (YA) + MKIS (XB) + MKIS (YB) + MKIS (GRID)) 

22=FNAXIS{O,O,5,5,lO,lO,1) :' execute Axis 



Graphic Plotting Package continued 

Seven parameters are passed: 
xo , YO: 
XA, YA: 
XB, YB: 
GRID: 

intersection of axfs 
minor tick interval 
major tick interv~l 
o suppress grid marks 
I plot grid marks at major tick intervals 

Invoking: 
line(5,lO,lOO,110); 
When called by JR T Pascal: 

Declaration: 
procedure jplot(cmd:char; pl,p2,p3,p4,p5,p~,p7: integer); extern; 

When called by Pascali Z: 
Declaration: 

procedure Ctxis(xO,yO,xa,ya,xb,yb: integer grid: boolean); external; 

Invoking: 
c3 xis (0, 0, 2, 2, 10, 10, true) ; 
When called by JR T Pascal: 

Declaration: 
procedure jplot(cmd:charipl,p2,p3,p4,pS,p6,p7:integer); extern; 

Invoking: 
j plot ( , Cl' ,0, (J, 2, 2, 10 , 10 , 1 ) ; 

Line is a subroutine that plots a line between the pair 
of ordered points (xl,yl) to (x2,y2). The calling rou­ 
tine is set up as follows: 

When called by Basic: 
DEF USRi - &Hiiii 
DEF FNLN(xl,yl,x2,y2) - LEN(USRi(l"KIS(xl) + MKI$(yl) + 

M.I(I$(x2) + MKI$(y2))) 
ZZ-FNLN (5,10,100,110) :' execute Line 

When called by Pascal /Z: 
Declaration: . 

procedure line(xl,yl,x2,y2: integer); external; 

Invoking: 
j p l 0 t ( 'L ' , 5, 10 , 100 , 110 , 0, 0, 0) ; 

Point is a subroutine that plots a square centered at 
the point x,y. The calling routine is set up as fol­ 
lows: 
When called by Basic: 
DEF USRn=&Hnnnn 
DEF FNPOINT(X,Y)=LEN(USRn(MKI$(X)+MKI$(Y» 
ZZ=FNPOINT (50, 100) :' execute Point 

When called by Pasca l/ Z: 
Declaration: 

procedure point(x,y: integer); external; 

Invoking: 
point(50,100); 

When called by JR T Pascal: 
Declaration: 

procedure jplot(cmd:char; pl,p2,p3,p4,p5,pfi,p7: integer); extern; 

Invoking: 
j[J1ot( 'd' ,50,100,0,0,0,0,0); 
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Graphic Plotting Package continued 

Plot is a subroutine that sets the pixel specified by 
x,y. The calling routine is set up as follows: 

When called by Basic: 
DEF FNUSRi=&Hiiii 
DEF FNPLOT(X,Y)=LEN(USRi(MKI$(X) + MKI$(Y») 
ZZ=FNPLOT(2,5) :' execute Plot 

When called by Pascali Z: 
Declaration: 

procedure plot(x,y: integer); external; 

Invoking: 

pIot(2,S); 
When called by JR T Pascal: 

Declaration: 
procedure jplot(cmd: char; pl,p2,p3,p4,p5,pfi,p7: integer); extern; 

Invoking: 
j plot ( , p' , 2, 5, C, 0, 0, o , 0) ; 

Init IS a subroutine which clears the plot memory. 
Callable from Basic by: 
DEI- USRq=&Hqqqq 
DEF FNCLRPLT = USRi 
ZZ=FNCLRPLT ' execute clear plot 

When called by PascaljZ: 
Declaration: 

procedure init; external; 
Invoking: 

init; 

When called by JR T Pascal: 
Declaration: 

procedure jplot(cmd: char; pl,p2,p3,p4,p5,pfi,p?: integer); extern; 

Invoking: 
j p10 t ( , i' , 0 ; 0 , 0 , () , 0 , () , 0 ) ; 

XFR is a subroutine that transfers the plot memory to 
the line printer. 
Callable from Basic by: 
DEF USRnl=& Hrnmmrn 
DEI" FNXFR = USRi 
ZZ =FN XFR 'execute transfer 
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When called by PascaljZ: 
Declaration: 

procedure xfrplt; external; 
Invoking: 
xfrplt; 
When called by JR T Pascal: 

Declaration: 
procedure jplot(cmd: char; pl,p2,p3,p4,pS,p6,p7: integer): extern; 

Invoking: 
j plot ( , t ' , 0, 0, C, 0, 0, 0, 0) ; 
Circle is a subroutine that plots a circle of radius r, 
centered at location x,y. The calling routine is: 
When called by Basic: 
OEF USRk = &Hkkkk 
OEF FNCIRCLE(X,Y,R) = LEN(USRk(MKI$(X) + MKIS(Y) + MKIS(R))) 

ZZ=FNCIRCLE(25,25,lO) 
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JERR: 

LD 
LD 
DEC 
LD 
DEC 
LD 
LD 
DEC 
LD 
DEC 
LD 
LD 
DEC 
LD 
DEC 
LD 
LD 
DEC 
LD 
CP 
JP 
CP 
JP 
CP 
JP 
CP 
JP 
CP 
JP 
CP 
JP 
CP 
JP 
CP 
JP 

E, (HL) 
(P4) ,DE 
HL 
D, (HL) 
HL 
E, (HL) 
(P3) ,DE 
HL 
D, (HL) 
HL 
E, (HL) 
(P2) ,DE 
HL 
D, (HL) 
HL 
.E, (HL) 
(Pi) ,DE 
HL 
A, (HL) 
'A' 
Z, AXI S 

; DE = parameter 4 

; DE = parameter 3 

; DE = parameter 2 

; DE = parameter 1 

; A = type 

i vector AXIS procedure 

; vector LINE procedure 

; vEctor PLOT procedure 

; vector POINT procedure 

; vector INIT procedure 
NNEG: 

; vector CIRCLE procedure 

; vector XFRPLT procedure 
UPOK: 

; bad proced ur e ca 11 
print e-r r o r message & return 

STERR: ENDIF 
;***************************************************************** 

YTEST: 

TEST: 

'a' 
Z,AXIS 
'L' 
Z, LINE 
, 1 ' 
Z, LINE 
'P' 
Z,PLOT 
, p' 
Z,PLOT 
'D' 
Z,POINT 
'd' 
Z,POINT 

CP 1 I' 
JP Z,INIT 
CP I i I 
JP Z, INIT 

MSG: 
Test & failure message subroutines 

cp Ie I 
JP 
CP 
JP 

Z,CIRCLE 

STERR$: DEFB 
; y (-- DOTS-l-y 

RET 
LD 
OR 
EX 
SBC 
JR 
LD 
DEC 
RET 
EX 
RET 

POP 
LD 
LD 
JP 

DE, DOTS-l 
A 
DE,HL 
HL,DE 
NC, UPOK 
HL,DOTS-l 
B 

DE,HL 

HL 
DE, STERR$ 
C,9 
BDOS 
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; test HL>=DOTS 
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N 
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f...­ 
a 
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; modify stack to eliminate the return 
; from DTLINK 
; print the buffer under CP/M 
; and return to interpreter when done 

INIT: image initialization subroutine 

ENTRY 
ENDIF 

LD 
PUSH 

IF PAS.Z 

:::> 
" rr 
'" '" ~ 

'" x ~ 
'" ~ 
" 

; set test flag 

; no carry, DE within bounds 

;************** •••• ****************************.****************************** 

limits the bounds on x and y to 
be 0 (= HL <= DOTS-l 
clear test flag 

INIT: 

; HL = first address of IMAGE 

; CALL & USR entry point, no parameters 

'c' 
Z,CIRCLE 

CP IT' 
JP Z,XFRPLT 
CP 
JP 

't' 
Z,XFRPLT 

JP STERR + 1 

LD 
OR 
EX 
SBC 

DE,DOTS-l 
A 
DE,HL 
HL,DE 

XOR 
LD 
LD 
AND 
JR 
LD 
DEC 

A 
B,A 
A,H 
80H 
Z, NNEG. 
HL, O. 
B 

; is HL negative? 
; no 
; yes, set lower limit of 0 
; set test flag 

INIT 

HL, (IMGPTR) 
HL 



______ offers you a variety of Cross Assemblers for your Z-80 CP/M" System. _ 

Z·8000 Cross Development 
Package $179.50 
Instant Z-8000 Software! This package allows develop­ 
ment and conversion of software for the Z8001, 8002, 
8003 and 8004 based machines on a 64K Z-80 CPIM 
machine. This powerful package includes: 

• a Z-80 to Z-8000 Assembly Language Source 
Code Translator 

• an 8080 to Z-8000 Source Code Translator 
• Z-8000 Macro Cross Assembler 
• Linker and Loader 
• COM to Hex File Converter 
• a 100 page User Manual 
• a Zilog Z-8000 Technical Reference Manual 

The Translators provide Z-8000 source code from 
Intel 8080 or Zilog Z-80 source code. This source code 
expansion is from 2% to 11%. The Translator outputs a 
worksheet and a Z-8000 source file. The worksheets show 
each line of 80801Z-80 code, with notes to help the 
programmer to optimize performance, and further lower 
code expansion. It even comments lines it adds! The Z-8000 
source code used by these packages are the unique 
2500AD syntax using Zilog mnemonics, designed to make 
the transition from Z-80 code writing to Z-8000 easy. 

Z·80 Macroassembler $49.50 
Power for larger programs! This 2500AD macro­ 
assembler includes: 

• Zilog Z-80 Macroassembler (with the same powerful 
features as all our assemblers) 

• powerful linker that will link up to 400 files 
• Intel 8080 to Zilog Z-80 Source Code Converter 
(to convert all your Intel source to Zilog Syntax in one 
simple step) 

• COM to Hex Converter (to convert your object files 
to Hex for PROM creation, etc.) 

• 52 page User Manual 

6502 Macro Cross Assembler $79.50 
6502 software on your Z-80 machine! This 2500AD 
software allows you to develop large, powerful assembly 
language 6502 programs on a Z-80 CPIM System. The 
program uses standard mnemonics with a straightforward 
Zilog Z-80 type syntax. This package includes: 

• 6502 Macro Cross Assembler 
• the powerful 2500AD Linker 
• a 50 page User Manual 

Other Macro Cross Assemblers available: 
• Zilog Z-8 $79.50 • Intel 8748, 8749, etc. $79.50 

_____ .AII 2500AD Assemblers and Cross Assemblers support the following features: _ 

hierarchy may be changed through the use of parenthesis. 
Listing Control-allows listing of sections on the 
program with convenient assembly error detection 
overrides, along with assembly run time commands that 
may be used to dynamically change the listing mode 
during assembly. 
Hex File Converter, included-for those who have 
special requirements, and need to generate object code 
in this format. 
Plan English Error Messages- 
System requirements for all programs 
Z-80 CPIM 2.2 System with 64K RAM and at least a 
96 column printer is recommended. 

Relocatable Code-the packages include a versatile 
Linker that will link up to 400 files together, or just be used 
for external reference resolution. The Linker allows 
Submit Mode or Command Invocation. 
Large File Handling Capacity-the Assembler will 
process files as large as the disk storage device. All 
buffers including the symbol table buffer overflow to disk. 
Powerful Macro Section-handles string comparisons 
during parameter substitutions. Recursion and nesting 
limited only by the amount of disk storage available. 
Conditional Assembly-allows up to 248 levels 
of nesting. 
Assembly Time Calculator-will perform calculations 
with up to 16 pending operands, using 16 or 32 Bit 
arithmetic (32 Bit only for 16 Bit products). The algebraic 

Z-8000 based versions of all programs are available. Call 2500ADSOFTWARE, 303·752·4382. 

Coming soon! 
Call for details. 
• 8086 Macro Cross 
Assembler 

• 8080 and Z-80 to 8086 
Translator 

• 8086 Relocating Macro­ 
assembler for CPIM 86 

• all 2500AD products 
running under CPIM 86 

r--------------------------------------------------------------, 
I would like to order: 

o Z-8000 Cross Development 
Package 

o Z-80 Macroassembler 
o 6502 Macro Cross Assembler 
o Zilog Z-8 
o Intel 8748, 8749, etc. 

$179.50 
$ 49.50 
$ 79.50 
$ 79.50 
$ 79.50 
$-- 

Name _ 

Company _ 
Address _ 

City State Zip, _ 
Phone Ext. _ 
Make and model of 
computer system _ 

o C.O.D. (2500AD pays C.OD. charges) 
o VISA or MasterCard #, Exp. Date (mo yr.) Check one: total 

o 8" Single Density shipping/handling 
o 5V4' Osborne ($6.50 per unit) $ _ Signature 

total order $ _ 25CX>!1DUTlIlARE II\C 
POBox 441410 Aurora. CO 80014 303-752-4382 CP M is a registered trademark of Digital Research. Inc. 

-------~------------------------------------------------------~ 
CIRCLE 17 ON READER SERVICE CARD 
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PLOT: 

SETO: 

SETI: 

DIVS: 

POP DE 
INC DE 
LD BC ,AREA-I 
LD (HL) ,0 
LDIR 

IF PAS. Z 

XOR A 
ENDIF 

RET 

IF 

1-'.lot buoroutlne: 

PAS.Z 

ENTRY 
POP 
POP 
LD 
POP 
LD 
PUSH 
ENDIF 

IF 

LD 
CALL 
ENDIF 

LD 
CALL 
BIT 
JP 
LD 
LD 
CALL 
BIT 
JP 
LD 
JP 

LD 
CALL 
BIT 
RET 
LD 
LD 
CALL 
BIT 
RET 

PLOT 
BC 
HL 
(P2) ,HL 
HL 
(PI) ,HL 
BC 

BASIC 

B,2 
DTLNK 

HL, (PI) 
TEST 
7,B 
NZ, SETRET 
(STARTX+2) ,HL 
HL, (P2) 
YTEST 
7,B 
NZ,SETRET 
(STARTY+2) ,HL 
SETI 

HL, (STARTX+2) 
TEST 
7,B 
NZ 
(STARTX+2) ,HL 
HL, (STARTY+2) 
TEST 
7,B 
NZ 

LD 
LD 

LD (STARTY+2) ,HL 

B,O 
HL, (STARTY+2) 

DE = second address of IMAGE 
JR C,DONDIV 
INC B 
JR DIVS 

DONDIV: ADD HL,DE 
LD C,L 
INC B 
LD DE, LENGTH 
LD HL, (IMGPTR) 
OR A 
SBC HL,DE 

SMULT: ADD HL,DE 
DJNZ SMULT 
LD DE, (STARTX+2) 
ADD HL,DE 
LD B,C 
INC B 
LD DE,TABLE-I 

FINDT: INC DE 
DJNZ FINDT 
LD A, (DE) 
OR (HL) 
LD (HL) ,A 

SETRET: 
IF PAS.Z 

XOR A 
ENDIF 

RET 

TABLE: DEFB 80H 
DEFB 40H 
DEFB 20H 
DEFB 10H 
DEFB 08H 
DEFB 04H 
DEF'B 02H 
DEF'B OlH 

;************************************************************************* 

set all bytes to 00 

flag valid subroutine call 

USR en t ry po i n t 

fetch return address 
fetch y: integer 

fetch x: integer 

restore return address 

transfer data from string buffer 
and test/limit to boundaries 

if out-of-bounds 
do not plot point 

clear carry 
HL = IMAGE - LENGTH 

HL = ADDR 

A has proper bit set 

flag valid subroutine call 

bit position table 

;************************************************************* 

Point Subroutine: 

PO INT: ; CALL entry point 
IF PAS. Z 

ENTRY POINT 
POP BC ; fetch return address 
POP HL ; fetch y: integer 
LD (P2) ,HL 
POP HL ; fetch x: integer 
LD (PI) ,HL 
PUSH BC ; restore return address 
ENDIF 

IF BASIC 

LD B,2 
CALL DTLNK 
ENDIF' 

LD HL, (PI) 
CALL TEST 
LD (PI) ,HL 
LD HL, (P2) 
CALL YTEST 
LD (P2) ,HL 
LD HL, (PI) 

entry point for subr call 
when point may be outside boundaries 
if out-of-bounds 
do not plot point 

if out-of-bounds 
do not plot point 

entry point for subr call 
when point is within boundaries 

Determine address and bit number of pixel 
ADDR = LENGTH*(INT(Y/8) + X 
BIT = 2-(8 - (Y MOD 8)) 

LD 
OR 
SBC 

DE,8 
A 
HL, DE 
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DEC HL CALL YTEST 

LD (STARTX+Z) ,HL LD (STARTY+Z) ,HL 

LD HL, (PZ) LD HL, (P3) 

DEC HL CALL TEST 

LD (STARTY+Z) ,HL LD (ENDX+Z) ,HL 

CALL SETO LD HL, (P4) 
LD HL, (Pl) CALL YTEST 

LD (STARTX+Z) ,HL LD (ENDY+Z) ,HL 

CALL SETO LD HL, (ENDX+Z) 

LD HL, (Pi) 
LD BC, (STARTX+Z ) 

INC HL 
OR A 

LD (STARTX+Z) ,HL 
SBC HL,BC 

CALL SETO JR NZ,LINEl 

LD HL, (PZ) LD HL, (ENDY+Z) 

LD (STARTY+Z) ,HL OR A 

CALL SETO 
LD BC, (STARTY+Z) 

LD HL, (PZ) SBC HL,BC 

INC HL JP Z,SETl 

LD (STARTY+Z-) ,HL 
CALL SETO LINE1: 

LD HL, (Pl) LD H L, (ENDX + Z ) 

LD (STARTX+Z) ,HL LD DE,(STARTX+Z) 

CALL SETO OR A 

LD HL, (Pl) SBC HL,DE 

DEC HL LD (DIRX) ,HL 

LD (STARTX+Z) ,HL BIT 7,H 

CALL SETO JR Z,XO 

LD HL, (PZ) LD HL,-l 

LD (STARTY+Z) ,HL JR Xl 

CALL SETO XO: LD HL,O 
Xl: LD (DIRX+Z) ,HL 

H' PAS,Z LD HL, (ENDY+Z) 
LD DE, (STARTY+Z) 

XOR A ; flag valid subroutine call OR A 

ENDIF SBC HL,DE 
LD (DIRY) .ut, 

RET BIT 7,H 
JR Z,YO 
LD HL,-l 

;*****************************************~******************************* JR Yl 
YO: LD HL,O 

Line Subroutine: Yl: LD (DIRY+Z) ,HL 
LD HL, (DIRX) 

LINE: ; CALL entry point LD DE, (DIRY) 

IF PAS.Z LD A,H 
AND SOH 

ENTRY LINE LD B,A 

POP BC ; fetch return address LD A,D 

POP HL ; fetch yZ: integer AND SOH 

LD (P4) ,HL LD C,A 

POP HL ; fetch xZ: integer SHLFT: SLA L 

LD (P3) ,HL RL H 

POP HL ; fetch yl: integer SLA E 

LD (PZ) ,HL RL 0 

POP HL ; fetch xl: integer LD A,H 

LD (Pl) ,HL AND SOH 

PUSH BC ; restore return address CP B 

ENDIF JR NZ,DSHLFT 
LD A,D 

n- BASIC AND SOH 
CP C 

LD 8,4 ; 4 parameters in the CALL list JR NZ,DSHLFT 

CALL DTLNK ; fetch the values Pl, PZ, P3, P4 JR SHLFT 

ENDIF DSHLFT: LD (DIRX) ,HL 
LD (DIRY) ,DE 

LD HL, (Pl) test for boundary conditions & transfer LD HL,SOOOH 

CALL TEST to working storage LD (STARTX) ,HL 

LD (STARTX+Z) ,HL Xl (-- Pl LD (STARTY) ,HL 

LD HL, (PZ) NXTBL: CALL SETI 

I 
OR A 

,. •.. 

Yl (-- PZ 

XZ (-- P3 

YZ (-- P4 
test for ENDX STARTX 

O-->carry 

ENDS OSTARTX 
same for ENDY, STARTY 

co-resident points, just plot single point 

entry point for other subroutine calls 
evaluate 3Z bit fixed point 
numbers: DIRX & DIRY 

DIRX (- ENDX - STARTX; fractional part 
extend sign of .DIRX to integer part 

do same for DIRY 

HL (- .DIRX 
DE (- .DIRY 

B (-_ sgn( .DIRX) 

C (- sqn (. DIRY) 
multiply HL, DE by Z 
until sign change occurs 
on one or the other 

restore .DIRX & .DIRY with one equal 
to l/Z & the other less (magnitudes) 
HL (- l/Z 
round up STARTX, STARTY by l/Z 
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************************************************************************ 

CIRCLE Subroutine: 

CIRCLE: 
IF PAS.Z 

ENTRY CIRCLE 
POP BC 
POP HL ; R VALUE 
LD (P3) ,HL 
POP HL ; Y VALUE 
LD (P2) ,HL 
POP HL : X VALUE 
LD (Pl) ,HL 
PUSH BC 
PUSH IX 
PUSH IY 
ENDIF 

IF BASIC 

LD B,3 
CALL DTLNK 
ENDIF 

LD HL, (Pl) 
CALL TEST 
LD (Pl) ,HL 
LD HL, (P2) 
CALL YTEST 
LD (P2) ,HL 
LD IX,SINTBL 

NXTBL2: 

LD HL, (ENDX+2) 
LD DE, (STARTX+2) 
~tsC HL, Ut; 
JR Z,NXTBL2 
LD HL, (STARTX) 
LD DE, (DIRX) 
ADD HL,DE 
LD (STARTX) ,HL 
LD HL, (STARTX+2) 
LD DE, (DIRX+2) 
ADC HL,DE 
LD (STARTX+2) ,HL 
LD HL, (STARTY) 
LD DE, (DIRY) 
ADD HL, DE 
LD (STARTY) ,HL 
LD HL, (STARTY+2) 
LD DE, (DIRY+2) 
ADC HL, DE 
LD (STARTY+2) ,HL 
JR NXTBL 
OR A 
LD HL, (ENDY+2) 
LD DE, (STARTY+2) 
SBC HL,DE 
JR NZ ,NXTB Ll 

IF PAS. Z 

XOR A 
ENDIF 

RET 

LD IY,COSTBL 
LD B,45 

CIRca: 
;STARTX = ENDX PUSH BC ; SAVE COUNTER 

LD D, (IX+l) ; SIN-> (DE) 
LD E, (IX) 

;.STARTX = .STARTX + • DIRX LD BC, (P3) ; R-> (BC) 
CALL MULT 
LD (RSIN) ,DE : PROD->RSIN 
LD D, (IY+l) 

; STARTX. = STARTX. + DIRX. + .CY LD E, (IY) 
LD BC, (P3) 
CALL MULT 
LD (RCOS) ,DE PROD->RCOS 

;.STARTY = .STARTY + • DIRY LD HL, (Pl) ;X->HL 
ADD HL,DE 
CALL CIRCl ; X+RCOS ,Y+RSIN 
LD DE, (RSIN) 

;STARTY. = STARTY. + DIRY. + .CY ADD HL,DE 
CALL CIRC2 

;STARTY. <> ENDY. 

X+RSIN, Y+RCOS 
LD DE, (RSIN) 
ADD HL,DE 
CALL CIRCl 
LD DE, (RCOS) 
ADD HL,DE 
CALL CIRC2 

X-RSIN, Y+RCOS 
LD DE, (RSIN) 
OR A 
SBC HL,DE 
CALL CIRCl 
LD DE, (RCOS) 
ADD HL, DE 
CALL CIRC2 

X-RCOS, Y+RSIN 
LD DE, (RCOS) 
OR A 
SBC HL, DE 
CALL CIRCl 
LD DE, (RSIN) 
ADD HL,DE 
CALL CIRC2 

X-RCOS, Y-RSIN 
LD DE, (RCOS) 
OR A 
SBC HL,DE 
CALL C IRC 1 
LD DE, (RSIN) 
OR A 

flag valid subroutine call 

SBC 
CALL 

HL,DE 
CIRC2 

X-RSIN, Y-RCOS 
LD DE, (RSIN) 
OR A 
SBC HL,DE 
CALL CIRCl 
LD DE,(RCOS) 
OR A 
SBC HL,DE 
CALL CIRC2 

X+RCOS, Y-RSIN 
LD DE,(RCOS) 
ADD HL,DE 
CALL CIRCl 
LD DE, (RSIN) 
OR A 
SBC HL,DE 
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or 5%" MAINFRAME 

• Provisions for any 2 - 5%" drives. 15 ea DB 25 cutout 
.2 ea 50 pin. 2 ea 34 pin. 1 ea Centronic e EMI filter (fused) 
.2 AC outlets. Avbl. with 6 - 8 or 12 slot rnotharbd e 
Power supply (+BVI6A1 ± 16V3A1 + 12V5A) 
OTC-MF+MDB (8 slot MB) $720.00 
OTC-MF+MDI2 (12 slot MB) $765.00 

or 8" MAINFRAME 

• Provision for any 2 - 8" drives (hard or floppy) • 15 ea DB 25 
cutout. 2 ea 50 pin. 2 ea 34 pin. 1 ea Centronic e EMI filter 
(fused) • 2 AC outlets. Avbl with 6 - B or 12 slot motherbd 
• Power supply (+8V1SAI+ 16V3A1+5V6A/-5V1AI 

+24VSA) - 

Desk Top Version 
OTC-MF+DD8 . 
OTC-MF+DDI2 . 

. .. $800.00 
. .... $850.00 

Rack Mount Version 
OTC-RMF-DD8 . 
OTC-RMF-DDI2 .. 

. $900.00 
. $950.00 

or STANDARD MAINFRAME 

• Provisions for any 2 - 5%" drives 
.,5 ea DB25 cutout .2 ea50pin 
• 2 ea 34 pin. 1 ea Centronic 
• EMI filter (fused) .2 AC outlets 
• Avbl with S-8-12-1 B or 22 slot MB 
• Power supply (+8V1SA± ISV3A) 
Desk Top Version 
OTC-MF+12 
OTC-MF+18 
OTC-MF+22 ,. 

$675.00 
... $720.00 
. .. $BOO.OO 

Rack Mount Version 
OTC-RMF+12 . 
OTC-RMF+18 
OTC-RMF+22 

.. $775.00 
..... $820.00 

......... $900.00 

or S-100 CARD CAGES 

• Made of anodized steel. Card guides 
far ea. MB • 1 -Indicates w/MB 
.2- Indicates w/MB + 1 ea fan 
~ 3 - Indicates w/MB + 2 ea fans 
OTC-CC4 $20.00 
CC4-1 $75.00 
CCS $25.00 
CCS-l $90.00 
CC6-2 $115.00 
CC8 $35.00 
CC8-1 $100.00 
CC8-1 $135.00 

CC12 . .. $60,00 
CC12-1 .. $165.00 
CC12-2 .. $200.00 
CC 12-3 . . $225.00 
CC18 575.00 
CC18-1 $220.00 
CCI B-2 . .. . $250.00 
CC18-3 $280.00 

or S-100 MOTHERBOARDS 

• Silence Plus. Built in Termination. IEES96. Terminal 
strip for easy power connection 

4 Slot Motherboards 
OTC-MB4BB .. $20,00 
OTC-MB4K $35.00 
OTC-MB4A $45.00 

6 Slot Motherboards 
OTC-MBSBB $30.00 
OTC-MB6K $50.00 
OTC-MB6A $65.00 

8 Slot Motherboards 
OTC-MB8BB $35.00 
OTC-MBBK $65.00 
OTC-MB8A .. $95,00 

12 Slot Motherboards 
OTC-MBI2BB $40.00 
QTC-MBI2K $95.00 
OTC-MBI2A $135.00 

18 Slot Motherboards 
OTC-MB1BBB $65.00 
OTC-MB1BK $135.00 
OTC-MB1BA $185.00 

22 Slot Motherboards 
OTC-MB22BB $75.00 
OTC-MB22K $150.00 
QTC·MB22A $200.00 

The Great Salt Lake 
Computer Company, Inc. 

or 8" THINLINE MAINFRAME 

• Provisions for 2 ea B" thinline drives. 15 ea DB 25 cutout 
.2 ea 50 pin. 2 ea 34 pin • 1 ea Centronic 
• EMI filter (fused) • 2 AC outlets 
• Power supply (+BVI6AI -5VI +24V6A+5VSA) 
Cadillac Version 
OTC-IMF + DDSC (S slot MB) .... $500.00 

Ford Version 
OTC-IMF+DDSF (6 slot MB) . $389.00 

PARTS 

TRI602B .52.5088. TMS2716(5+12V) $3.9588, 
211412 51.50 8a. TMS2732 $4.9588. 
TMS2532 $5.9588. TMS4164(200NS) 5.958a. 
271S (5V) $3.95 ea, TMS6116·4(200NS) $4.758a. 

MANY OTHERS IN STOCK 

SIERRA DATA 8-100 BOARDS 

SDS·SBC·lOO-ZSO(4mhz) 
master 2 serial 2 par/floppy controller/64k ram . $655.00 

SDS-SBC-l OOS-4mhz slave/2 serial 
2 par/64k ram. .. $565.00 

SDS-ZSI0/4 - 4 serial port 1/0 bd 5235.00 
SDS-MUX - RS232 multiplexer bd 5235.00 
SDS-HDI-M • Hard disk bd for micropolis $129.00 
SDS·CPM/B105 - cp/m for SBC100 w/BIOS $150.00 
SDS- Turbodos - Multi-user for master & slaves $645.00 

PRINTERS 

Star-Gemini 10. . $335.00 
OK1-B2A (120 cps) Serial + par $389.00 
OK1-B3A(120cps)Serial + par $585.00 
OK I-S4A (200 cps) Serial .......•........ $1079.00 
OKI-92A (160cps) . . .... $519.00 
OKI-93A(160cps) . ..$899.00 
NEC-B023A . $475.00 

BOARD SETS 

Best Bare Board Set Available 
OTC-SBC 2/4 CPU 
OTC-EXP+1I1256K Memory bd. 
OTC-FDC 5/8 Floppy disk controller 
Bare Board Set : $150.00 
1) tncludes manuals & assembly instructions 
2) Parts available 3) Monitor & BIOS available 

DISK DRIVES / DRIVE SUB ASSEMBLY 

8" Disk Drives 
801 R Shugart SS/DD $355.00 
851 R Shugart DS/DD . . . . . . . . .. .. . $455.00 
DTB (842) Oume DS/DD $465.00 
BEST M-2894-S3 MIT DS/DD $409.00 
BUY (call lor qty price) 

M-2B96-S3 MIT 8" thinline DS/DD ..... $475.00 
5W' Disk Drives 

TM 1 00-1 or B-51 for IBM . .. $200.00 
TM100-2 or B-52 for IBM (In stock) $270.00 

• Vertical or horizontal disk cabinet - 11 "h x 11 "w x 20"d 
5"h x 17"w x 20"d 
OTC-DDS+O wl2 ea SSIDD Siemens drives .. $595.00 
OTC-DDS+ 1 wl1 ea DSIDD MIT2894-63 . $695.00 
OTC-DDS+2 wl2 ea aSIDD MIT2894-63 $1150.00 
OTC-DDS+3 wl2 ea SSIDD 801R Shugart $975.00 
OTC-DDS+4 wl2 ea DSIDD 8"thinline drives .. $1150.00 

or CLOCK/CALENDAR 

5-100 or Apple. Time in hrs, min, sec .• AM/PM or Military 
Format. Date in Mo., Day, Yr, Day of WeeK & Leap Year 
recoqnitlon e e hard interrupts (1024 Hz, 1Hz, 1 min, 1 hr) 
• On board battery (will last 14 mos. wino power on) 
OTC-CCS-BB (S-1 00) .... $60.00 
OTC-CCS-K (kit) for S-I00 .5100.00 
OTC-CCS-A (A+ T) for S-100 $125.00 
OTC-CCA-BB (for Apple) . . $40.00 
OTC-CCA-A (for Apple) $125.00 

CPU BOARDS / MEMORY BOARDS /1/0 

OTC-SBC 2/4 BB 
OTC-SBC 2/4 A A+ T 
OTC-Z+80BB. 
Teletek FDC-I A+ T 
Teletek Systemaster A+ T 

. $50.00 
....... $265.00 

. ..... $28.00 
............... . $595.00 
............•...... $695.00 

or DISK DRIVE CABINETS 

DYNAMIC (64K/256K or 1 MEG) 
OTC-EXP+ III Bare Bd. 
OTC-EXP+IIIS4K A+ T 
STATIC 
S-RAM64KBB 
S-RAM 64 A+ T . 
S-RAM 128K A + T (Fully IEEE696) 

OTC-I/O+BB 2 SER 3 PAR A+ T . . .. $60.00 
OTC-I/O + A+ T $340.00 
OTC-ADA ADA Converter A+ T . . $375.00 
OTC-Dual GPIB-488 IEEE 488 Interface bd. A + T $475.00 

.. .... $65.00 
... $450.00 

...... $60.00 
... $349.00 
... $895.00 

APPLE CORNER / DISKETTES 

......... $259.00 
........... add $79.00 

....... $299.00 

....... $439.00 
..... $569.00 

. $99.00 
.. .... $235.00 

Micro-SCI Drive . 
w/controller 

Rana Elite I 
Rana Elite II 
Rana Elite III 
Rana Controller . 
O'T Apple Compatible Drive . 
5V.' soft sector (for Apple) 

1 yr warranty - with hub ring 
5%" soft sector DS/DD . . 528.00 for 10 
5V.' plastic library case $2.50 ea, $20.00 lor 10 
Flip file storage case (stores 70 diskettes) $19.00 ea 

.... $19.00 lor 10 

In Continental U S Inside Utah We accept cash checks. credit cards or Purchase Orders tram quauned firms ana Institutions Mlnlmu 
• • prepaid order S15.OO Export cusotmers outside the U S or Canada please add 10°0 to all prices Prj 1800 545-2633 801 363-3314 ~~d/~;a~I~~i~~ s,ub;ect to change Without notice Stuppmq and handlIng charges via UPS Ground 

"All in One" Vertical Disk Drive Cabinet 
For 1) 2 ea or 4 ea B" thinline drive 

2) 2 ea standard B" drives 
3) 1 ea hard disk + 1 ea standard 8" 

• Power supply (+5V6A/-5V1A/+24VSA) 
• Positive pressure fan w/fllter e EMI filter 
• Power interface cable for any 8" drive 
OTC-DDC88V For 2 standard size 8" drives . $325.00 
OTC-DDCBBT For 2 thinline 8" drives $325.00 
QTC-DD8V For 1 ea 8" drive 5275.00 

Horizontai Disk Drive Cabinet 
For 2 ea B" standard size drives 
• Power supply (+5V6A/-5V1A1+24V6A) 
• Interface cable for any B" drive 
OTC-DDC88H . . $300.00 

TERMINALS / MONITORS 

Televideo 925C . .. ..••......•.••........ $700.00 
Televideo 970 .... $1095.00 
BMC12A (15 MH,i:) $80.00 
BMC Color #9191 $299.00 
CIRCLE 39 ON READER SERVICE CARD 



NC 1: 

LD A,E 
PUSH DE 
CALL BMULT 
EX (SP) ,HL 
PUSH AF 
LD A,H 
CALL B~1ULT 
LD D,A 
POP AF 
ADD A,H 
LD E,A 
JP NC, NCI 
INC D 

LD H,L 
LD L,O 
POP BC 
ADD HL,BC 
JR NC, NC 2 
INC DE 

BIT 7,H 
RET Z 
INC DE 
RET 

;round up if frac part =) .5 

t 
3:: 
0' ... 
~ 
'< ~ 
" 3 
'" 
"" " ::s 
" 
\0 
00 
t..l 

;load lowest-order byte of multiplier 
jsave highes~order byte multiplier 
;do I-byte multiply 
jsave lowest-order bytes product,get multiplier 
;store highes-order byte of first product 
;load highest-order byte of multiplier 
;do. second I-byte multiply 
;position highest-order byte of product 
;get highes-order byte of ftrst product 
;update third byte of product 
jand put in E 
;don't incr D if no carry 
jincr D if carry 

CALL CIRC2 
X+RSIN, Y-RCOS 

LD DE, (RSIN) 
ADD HL,DE 
CALL CIRCI 
LD DE,(RCOS) 
OR A 
SBC HL,DE 
CALL CIRC2 

INC IX 
INC IX 
INC IY 
INC IY 
POP BC 
DEC B 
JP NZ,CIRCO 

LD HL, (PI) ; X+R, Y 
LD DE, (P3) 
ADD HL, DE 
CALL CIRCI 
CALL CIRC2 

X-R, Y 
LD DE, (P3) 
OR A 
SBC HL, DE 
CALL CIRCI 
CALL CIRC2 

X, Y+R 
CALL CIRCI 
LD DE, (P3) 
ADD HL, DE 
CALL CIRC2 

; X, Y-R 
CALL CIRCI 
LD DE, (P3) 
OR A 
SBC HL,DE 
CALL CIRC2 

IF PAS. Z 

POP IY 
POP IX 
XOR A 
ENDIF 

RET 

CIRC 1: LD (STARTX+2) ,HL 
LD HL, (P2) 
RET 

CIRC 2: LD (STARTY+2) ,HL 
CALL SETO 
LD HL, (PI) 
RET 

RSIN: DEFW 0 
RCOS: DEFW 0 

jrelocate lowest-order bytes of sec. prod. 

iget lowest-order bytes of sec. prod. 
jget final product lowest-order 2 bytes 
;done if no carry 
;otherwise update highest-order 2 bytes 

NC2: 

BMULT performs a I-byte by 2-byte multiply 
(A) *(BC)--) (A), (BC) 

BMULT: 
LD HL,O zero partial product 
LD DE,7 D=O,E=bit counter 
ADD A,A get first mulitplier bit 

LOOPl: 
JP NC,ZERO izera-skip 
ADD HL,BC jone-add multiplicand 
ADC A,D jadd carry to third byte of product 

ZERO: 
ADD HL,HL jshift product left 
ADC A,A 
DEC E ;decrement bit counter 
JR NZ,LOOPI ;loop until done 
RET NC ;done if no carry 
ADD HL,BC ; otherwise .do last add 
ADC A,D 
RET jand return 

COSTBL and SINTBL are tables of cosine and sine values 
specified as l6-bit fractions. Each table is 45 units 
(degrees) long. 

COSTBL: 
DEFW 65526 ; 1 DEG 
DEFW 65496 ; 2 
DEFW 65446 ; 3 
DEFW 65376 ; 4 
DEFW 65287 ; 5 
DEFW 65177 ; 6 
DEFW 65048 ; 7 
DEFW 64898 ; 8 
DEFW 64729 ; 9 
DEFW 64540 ;10 
DEFW 64332 ; 11 
DEFW 64104 ;12 
DEFW 63856 ;13 
DEFW 63589 ;14 
DEFW 63303 ; 15 
DEFW 62997 ;16 
DEFW 62672 ;17 
DEFW 62328 ;18 

MULT: from ELECTRONICS/Feb 24, 1982 Designer's Casebook 
article by Jerry L. Goodrich 
performs a 2-byte by 2-byte integer multiply 
(BC) * (DE) --) (DE) ,(HL) 

MULT: 
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~oveupto 
Microsystems 

THE JOURNAL FOR SOPHISTICATED 
MICROCOMPUTER USERS. 

Microsystems is not, in any sense, for beginners. 
Unlike "personal computer" magazines, 
Microsystems is written exclusively for expert users 
and designers in the software and support hard­ 
ware field. 

If you need a reliable, high-level, up-to-date 
journal devoted to CP/M,® MP/M~ MS-DOS;M 
UNIX~ XENIX;M OASIS and other operating 
systems, then Microsystems is for you. We feature 
tutorials on the modification and special use of 
systems, offer short-cut routines, show you debug­ 
ging procedures, techniques for interfacing, and 
much more. Our one purpose is to keep the 
advanced microcomputer professional at the lead­ 
ing edge of DOS development and use. 

In a few recent issues of 
Microsystems you would have seen: 
III Reviews of four C compilers: BDS C, Small C, 

tiny c TWO™ and Whitesmiths C. 

III A programming style comparison: Digital 
Research PL/I-80™ vs. Microsoft BASIC. 

III Twenty-seven 16-Bit DOS compared. 

III Virtual segment procedures under UCSD 
Pascal. 

III An in-depth look at MP IM-80 II!M 

II A simple 6-byte hexadecimal ASCII conversion 
routine. 

III Using CP/M's undocumented "Autoload" 
feature. 

III An explanation of double density disk 
controllers. 

• A comparison of five popular S-100 disk 
controller cards. 

• OS-l-a UNIX-like DOS with a CP/M adapter. 

Every issue of Microsystems keeps you at the 
forefront of the industry in customizing software 
and adapting hardware to meet new requirements 
and standards. You'll also find industry news, book 
and new product reviews, plus our regular Software 
Directory listing newly available programs. 

To get the high-level systems information you 
want, join the club of serious microcomputer pro­ 
fessionals who subscribe to Microsystems. Use the 
coupon below to order, and save up to 33%! 

PROFESSIONALS 
PLEASE NOTE: 
Your subscription to Microsystems 
may be tax deductible. Check 
with your accountant. 

Trademarks: 
XENIX: Microsoft; tiny c TWO: tiny c assoc.; 
PLlI-80. Ms-DOS, MP/M-80 II: Digijal Research. 

Registered Trademarks: 
CP/M, MP/M: Digijal Research; UNIX: Bell 
Laboratories. 

YES, enter my subscription to Microsystems for: 
o 12 issues at $19,97-1 save 20%. 

D 24 issues at $36.97 -I save 26%, 
036 issues at $49.97-1 save 33%, 

Savings based on full12-issue subscription price of$24.97. 

Mr. 
Ms. 

4818 

(please print full name) 

Company 

Address 

City 

State Zip 

CHECK ONE: D Payment enclosed. D Bill me later. 
Offer valid in U.S. and possessions only. Please allow 30 to 60 days for delivery of'first 

issue. Satisfaction guaranteed or a prompt refund for unmailed issues. 



The Well-Tempered Cross-Assembler 
Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro­ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 

Development Tools That Work 
Avocet c;oss-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROXorthe hun­ 
dreds of other organizations that use them. 
Every time you see a new microprocessor­ 
based product, there's a good chance it 
was developed with Avocet cross­ 
assemblers. 
Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M' 
and process assembly language for the 
most popular microprocessor families. 

XASM05 .... 6805 
XASM09 6809 
XASM18 1802 
XASM48 8048/8041 
XASM51 8051 $200 
XASM65 6502 each 
XASM68 6800/01/ 
XASMF8 F8/3870 
XASMZ8 Z8 
XASM400 COP400 
XASM75 .. NEC 7500 $500 
(Coming soon. XASM68K ... 68000) 

Turn Your Computer Into A 
Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM. 

Text Editor VEDIT -- full-screen text edi­ 
tor by Compu View. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user­ 
configurable form. 
CP /M-80 version. $150 
CP /M-86 or MOOS version.. $195 
(when ordered with any Avocet product) 

ROM Simulator -- ROMSIM by Inner Ac­ 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564' in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 
From $495 depending on cabling and 
RAM installed. 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­ 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface Cross-assembler hex ob­ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 

CIRCLE ZP1 ON READER SERVICE CARD 

PROM types supported. 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128,8748,8741,8749,8742,8751, 
8755, plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer . 
Options include. 
Software Driver Package $ 30 
RS 232 Cable $ 30 
8748 family socket adaptor. $ 98 
8751 family socket adaptor $174 

Call Us 
If you're thinking about development sys­ 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 

. Trademark of Digital Research. 

AVOCET ,,_ 
SYSTEMS INC. 
DEPT. 683-M 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TLX 467210 

$389 



DEFW 61966 ;19 DEFW 43852 42 

DEFW 61584 ; 20 DEFW 44695 43 
DEFW 61183 ;21 DEFW 45525 44 
DEFW 60764 ;22 DEFW 46341 45 
DEFW 60326 ; 23 
DEFW 59870 ; 24 
DEFW 59396 ; 25 ;************************************************************************* 

DEFW 58903 ; 26 ; 
DEFW 58393 ;27 ; Axis Subroutine 
DEFW 57865 ; 28 
DEFW 57319 ;29 AXIS: 
DEFW 56756 ;30 IF PAS.Z 
DEFW 56175 ;31 ; 
DEFW 55578 ;32 ENTRY AXIS 
DEFW 54963 ;33 POP BC ;fetch return address 
DEFW 54332 ;34 LD HL,O 
DEFW 53684 ;35 ADD HL,SP 
DEFW 53020 ;36 LD L, (HL) ; fetch GRID: boolean 
DEFW 52339 ;37 LD (P7) ,AL ~ DEFW 51643 ; 38 INC SP 
DEFW 50931 ;39 POP HL ;fetch YB: integer •• 
DEFW 50203 ;40 LD (P6) ,HL I» 
DEFW 49461 ; 41 POP HL ;fetch XB: integer " DEFW 48703 ;42 LD (P5) ,HL ::r 
DEF'W 47930 ;43 POP HL ;fetch YA: integer _. 
DEFW 47143 ;44 LD (P4) ,HL n 
DEFW 46341 ;45 POP HL ;fetch XA: in teg er 

LD (P3) ,HL " POP HL ; fetch YO: integer - SINTBL: LD (P2) ,HL 0 
DEFW 1144 ; 1 DEG POP HL ;fetch XO: integer •• 
DEFW 2287 ; 2 LD (Pi) ,HL •• _. 
DEFW 3430 ; 3 PUSH BC ~ 
DEFW 4572 ; 4 ENDIF CO 
DEFW 5712 ;5 ; 
DEFW 6850 ;6 IF BASIC " DEFW 7987 ; 7 ; 
DEFW 9121 ; 8 LD 8,7 ; pass seven parameters I» 
DEf'W 10252 ; 9 CALL DTLNK e 
DEFW 11380 ;10 ENDIF ~ 
DEFW 12505 ; 11 ; I» 
DEFW 13626 ;12 LD HL, (PI) CO 
DEF'W 14742 ;13 CALL TEST i keep within x,y bounds CD DEFW 15855 ;14 LD (Pi) ,HL 
DEFW 16962 ;15 LD (STARTX+2) ,HL o 
DEFW 18064 ;16 LD (ENDX+2) ,HL 0 DEFW 19161 ;17 LD HL,O ::J 
DEFW 20252 ;18 LD (STARTY+2) ,HL •....•. 
DEFW 21336 ;19 LD HL,DOTS-l ::i" 
DEFW 22415 ;20 LD (ENDY+2) ,HL C 
DEFW 23486 ; 21 CALL LINEI ; draw Y axis CD 
DEFW 24550 ;22 LD HL, (P2) 0.. 
DEFW 25607 ;23 CALL YTEST 
DEFW 26656 ;24 LD (P2) ,HL 
DEFW 27697 ;25 LD (STARTY+2) ,HL 
DEFW 28729 ; 26 LD (ENDY+2),HL 
DEFW 29753 ; 27 LD HL,o 
DEFW 30767 ; 28 LD (STARTX+2) ,HL 
DEFW 31772 ;29 LD HL,DOTS-1 
DEFW 32768 ;30 LD (ENDX+2),HL 
DEFW 33754 ;31 CALL LINE1 ; draw X axis 
DEFW 34729 ; 32 ; 
DEFW 35693 ;33 IF PAS.Z 
DEFW 36647 ;34 ; 
DEFW 37590 ;35 PUSH IX ; save IX, IY for PAS.Z/Z 
DEFW 38521 ;36 PUSH IY 
DEF'W 39441 ;37 ENDIF 
DEFW 40348 ;38 ; 
DEFW 41243 ;39 LD IX,STARTX+2 ; point to Xt, Yt positions 
DEFW 42126 ;40 
DEf'W 42995 ; 41 

"" ....• 



"" QO I LO IY,STARTY+2 EX OE,HL 

s: LO HL, (P3) ; fetch X tick minor OR A 

(i' LO (TM) , HL SBC HL,OE ; HL = highest value f o r tick mark 
... LO A,L RET 
0 OR H '" ; 
'< JR Z,XTMAJ ; skip if Xt minor=O MINOR: LD (IX+O) ,L plot ITlinor tick marks on indicated axis 
'" 

; 
s LD HL, (PI) LD (IX+l) ,H 
3 LO (TAXIS) ,HL LD HL, (CAXIS) 

'" LO HL, (P2) OEC HL ._ 
'" LO (CAXIS) ,HL LD (IY+O) ,L 
:; CALL TICK ; fill in tick marks LD (IY+l) ,H 
" ::0 CALL MINOR CALL SETO 

XT~;AJ : LD HL, (CAXIS) 
00 LO HL, (P5) ; fetch X tick major INC HL w 

LO (TM) ,HL LD (IY+O) ,L 
LO A,L LD (IY+I),H 
OR H CALL SETO 
JR Z, YTMIN ; skip if Xt major =0 LD L,(IX+O) 
LO HL, (PI) LD H, (IX+I) 
LO (TAXIS) ,HL LO DE, (TM) " LD HL, (P2) OR A •• LO (CAXI S) ,HL SBC HL,DE IJ 
CALL TICK ; fill in tick marks JR NC,MINOR " LO (XGRID) ,HL RET 
CALL MAJOR ; ::r' 

YTM IN: MAJOR: LD (IX+O) ,L plot major tick marks on indicated axis 
_. 

; n LO IX,STARTY+2 ; same as above, but rotate axis LD (IX+l) ,H 
LO IY,STARTX+2 LD HL, (CAXIS) " LO HL, (P4) ; fetch Y tick minor DEC HL - LO (TM) ,HL DEC HL 0 
LD A,L DEC HL •• OR H LD (IY+O) ,L •• JR Z,YTMAJ ; skip if Y tick minor=O LD (IY+l) ,H 

_. 
LD HL, (P2) CALL SETO' :::I 
LD (TAXIS) ,HL LD HL, (CAXIS) G 
LD HL, (PI) DEC HL 
LD (CAXIS) ,HL DEC HL " CALL TICK ; fill in tick marks LD (IY+O) ,L IJ 
CALL MINOR LD (IY+I) ,H n 

YT~;AJ : CALL SETO 
LD HL, (P6) ; fetch Y tick major LD HL, (CAXIS) 

,.. 
LD (TM) ,HL DEC HL IJ 
LD A,L LD (IY+O) ,L CO 
OR H ,LD (IY+I) ,H CD 
RET Z ; all done no Y tick major CALL SETO 
LD HL, (P2) LD HL, (CAXIS) o 
LD (TAXIS) ,HL INC HL 0 
LD HL, (PI) LD (IY+O) ,L :J 
LD (CAXIS),HL LD (IY+I), H .-+ 
CALL TICK ; fill in tick marks CALL SETO S· 
LD (YGRID) ,HL LD HL, (CAXIS) C 
CALL MAJOR INC HL CD 
CALL GRID INC HL 0.. 

LD (IY+O) ,L 
IF PAS. Z LD (IY+I) ,H 

CALL SETO 
POP IY ; restore IX, IY LD HL, (CAXIS) 
POP IX INC HL 
XOR A ; indicate valid external procedure call INC HL 
ENDIF INC HL 

LD (IY+O) ,L 
RET LD (IY+l),H 

CALL SETO 
TICK: LD HL, DOTS-l ; find largest value for tick mark LD L,(IX+O) 

LD DE, (TAXIS) LD H, (IX+l) 
OR A LD DE, (TM) 
SBC HL,DE OR A 
LD DE, (TM) SBC HL,DE 

TICKO: SBC HL,DE JR NC,MAJOR 
JR NC, TICKO RET 
ADO HL,DE 
LD DE, DOTS-l 



All packages of diskettes come with free library 
case and reinforced hub. Full 1 year warranty. 
Prices are for Packs of 10. 

5%" Disks 
Sql Side/Sgl Density. . . ..... $18.50/10 
Sgl Side/Dbl Density. . 20.50/10 
DblSide/DblDensity. 26.50/10 

8" Disks 
Sgl Side/Sgl Density . 
Sgl Side/Dbl Den . 

DDC·8 Cabinetw/pwr. supply & fan 
ONLY $209.00 

DDC·88·H Dual Cabinet w / pwr. supply & fan 
ONLY $259.00 
Mainframe 

6 slot w/2, 8" cutouts, pwr. supply, fan, 
filter, Connector Cutouts 

ONLY $549.00 
5%" cabinets 

Single Cabinetw 1 pwr. supply 
ouatcaotnetwrowr.supoiv . 

SA4oo, 40 Track . 
SA801R,SgISide/DbIDen. 
SA851R, Dbl Side/Dbl Den 

Tandon 
TM 100-1, Sgl Side/Dbl Den. ™ 100-2, Dbl Side/Dbl Den 
TM 848·1, Sgl Side lObi Den. 
TM848·2, DblSide/Dbl Den 

Qume 
DT·8DblSide/DblDen $ 465 

Siemans8" 
FDD 1 00·8, Sgl Side 1 Dbl Den. . S 209 

Mitsubishi 
8"DbISide/DbIDen. 

. ... $ 145 
369 
479 

. .... $ 179 
235 
369 
449 

RanaElitel . 
RanaElitell . 
Rana Elite III. 
Controller. 

Micro sci 
.. $ 249 

. . . . . 75 
..... Call 

A·2 (35 Track) .. 
Controller . 
Apple III Drives Available 

Quentin Research 
Apple Mate .... 
Controller. ',' . 

Sanyo 
12"GreenSCreen,2112Composite $ 79 

BMC 
12A(15MHz) Composite . 
12EUN (20M HZ) Composite .. 
9191 color Composite 

Taxan 
12"Green (18MHz) Composite ... 
12" Amber!18MHz) Composite . 
RGB1 Color. 

zenith 
ZVM 12112" Green (15MHz) 

USI 

84 
129 
309 

... $ 129 
129 
319 

$ 94 

C.loth 
prowriter8510AP(120CPS) $ 365 
Prowriter 8510ACD (Serial) . 549 
starwrrrerr-roeoou 1249 

Okidata 
Microline 82A . 
Microline 83A . 
Microline84P . 
Microline84S . 
Microline92 . 

. .... $ 37S 
649 
940 

1050 
509 

Hayes 
Smart Modem 300 s 199 
Smart Modem 1200 . 498 

Novation 
D·Cat ... . Call 
Apple Cat Call 

. .- ,. 

CABLES 

TERMINALS 

IBM to Printer s 32 
Osborne to Printer 32 
kavpro to Printer 32 

Call for all cable configurations 

Nec 
Nec 8023 (price reduction) ..... $ 449 
Spinwriters. . . . . . . . . . . . . . . . . . . . . call 

TOshiba 

Televideo 
925C Green Screen s 699 
950 Detachable Keyboard 899 

Adds 
VlewpOlnt1A, 2A, 3A . Call 

DISKETTE STORACE 

... 
Mini Flles-Holds70DISks $1650 
MaXI Files-Holds 70 Disks .. 24.00 
5%" Library cases .. 3.00 
8" Library cases . .. _ .. 4 00 

Computer 
Components 

Unlimited 
CIRCLE 208 ON READER SERVICE CARD 

NEW RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 
MAIL ORDER: 
P.O. BOX 1936 
Hawthorne, CA 90250 
ORDER DESK: 
(213) 219-0808 

Nosurcharge for Credit Cards 

lE. 
All merchandise new. we accept MC. Visa, Wire 
Transfer. COD Call. Certified ChecK. P.O.'s from 
qualified firms, APO accepted. Shipping: 
Minimum 53.50 first 5 pounds. Tax: California Res. 
Only add 6'11% sales tax. 

MOn.-Fri. 8 a.m. to 7 p.m. 
Sat. & Sun. 11 a.m. to 4 p.m. 



Cut, paste, compare, draw charts, 
review, scroll and edit your favorite 
4, 5, or even 10 files simultaneously 
Create your own commands for your 
own applications Increase your 
productivity. Whether scientist or 
novice, it takes only minutes to get 
started. Let our multiple windows 
unleash the extraordinary power 

"The Electric Blackboard has become 
my sole program editor under CjPM. 
The advantages of a windowing editor 
are well known to us hard-core computer 
folk in theory, but I couldn't really imagine 
just how much it would increase my 
productivity until I actually used it. " 

The computers of tomorrow will have 
multiple windows. Yours can have 
them today The Electric Blackboard™ 
multi-window text editor allows you 
to divide the screen of your CRT 
into any combination of horizontal 
and vertical windows. 

David Ramsey 

/ 

and flexibility of your micro for only 
$198.00 (manual alone $3000) 

SANTA CRUZ 
SOFTWARE SERVICES 
1711 Quail Hollow Road 
Ben Lomond, CA 95005 
(408) 438-2360 



GRID: 
LD HL, (P7) 
LD A,H 
OR L 
RET Z 
LD HL, (P5) 
LD A,H 
OR L 
RET Z 
LD HL, (P6) 
LD A,H 
OR L 
RET Z 
LD HL, (XGRID) 

GR I DO: LD (STARTX+2) ,HL 
LD HL, (YGRID) 

GRIDl: LD (STARTY;-2) ,HL 
CALL SETl 
LD HL, (STARTY+2) 
LD DE, (P6) 
OR A 
SBC HL,UE 
JR NC,GRIDl 
LD HL, (STA.RTX+2) 
LD DE, (P5) 
OR A 
SBC HL,DE 
JR NC,GRIDO 
RET 

_, p.l o t x, y gr . .id marks if required 

no grid required 

impossible x grid 

impossible y grid 
put grid marks at intersections of 
axis major tick marks 

i************************************************************************* 

LINE PRINTER DRIVER 

PRNTR: 
PUSH AF 
PUSH BC 
PUSH DE 
LD E,A 
LD C,5 
CALL BDOS 

IF BASE2 

LD B,32 
DELAY: DJNZ DEL.AY 

ENDIF 

POP DE 
POP BC 
POP AF 
RET 

give ·BASE2 some more time 

i************************************************************************* 

XFRPLT: 

XFRPLT: transfer image-to-printer subroutine 

; CALL & USR entry point, no parameters 
IF PAS. Z 

ENTRY XFRPLT 
PUSH IX 
PUSH IY 
ENDIF 

IF BASE2 

LD A,27 
I 

VI ... 

save IX, IY for PAS.Z/Z 

set up PRNTR for: 

CALL PRNTR 
LD A,50 

, CALL PRNTR 
LD A,27 

. CALL fORNTR 
LD A,98 
CALL PRNTR 
LD A,14 
CALL PRNTR 
ENDIF 

IF IDS560 

LD A,03 
CALL PRNTR 
ENDIE: 

row: continous 
line: continous 
shift: number of 

96 characters/inch 
i4 vertical half-dots/inch 

send ETX character 

sequence of memory locations of length LENGTH 
sequence of graphic characters of length LENGTH 
16 bit left shifts required to recover graphic 

16 bit word formed from location 
(IX)->H, and plot+i+LENGTH (IY)->L 

; IX = IMAGE 

character from 
plot+ i 

LD IX, (IMGPTR) 
LD I Y, (IMGPTR) 
LD DE, LENGTH 
ADD IY,DE 
LD C,LINES 

. XFRO: LD D,7 

XFR1: 
IF BASE2 

LD A,27 
CALL PRNTR 
LD A,99 
CALL PRNTR 
ENDIF 

PUSH BC 
LD B ,FILLl 

XFRIO: LD A,128 
CALL PRNTR 
DJNZ XFRIO 
LD BC,LENGTH 

XFR2: LD H, (IX+O) 
LD L,(IY+O) 
CALL ROTL 

IF BASE2 

CALL PRINTER 
ENDIF 

IF IDS 560 

PUSH AF 
CALL PRNTR 
POP AF 
CP 03 
CALL Z,PRNTR 
ENDIF 

INC IX 
INC IY 
DEC BC 
LD A,C 
OR B 
JR NZ, XFR2 

IF BASE2 

IY = IMAGE + LENGTH 
transfer this number of print lines 
# shifts in first group 

set up for graphics 

save line counter 
& fill left margin with blanks 

transfer the graphics characters 

was ETX sent? 
yesi must be sent ~wice 

increment image pointers 

decrement character counter 

do entire line of graphic characters 

g •• ., 
" ::r n° 
" 0- •• a: ::I 
CD ,. ., 
n :IIr ., 
CD 
.cD 
o o :::J - s· c 
CD 
Q. 



til ~ 
3:: LD B,FILL2 o· XFR20 : LD A,128 ; fill right margin with blanks 
(3 CALL PRNTR 
tI> DJNZ XFR20 '< ~ LD A,lO ; terminate with line feed SRL H ; if D=7, then one shift rig ht 

" CALL PRNTR JR ROTLl 3 
tI> ENDIF ROTLO: SLA L 
•..... RL H ; 16 bit rotate D bits to left 
s= IF IDS 560 DEC D ::s 
" ; JR NZ,ROTLO 

~ LD A,03 ; send line term ina tor sequence ROTL1: XOR A ; reverse bit order for PRNTR 
00 CALL PRNTR LD B,7 
w LD A,14 ROTL2: SRL H 

CALL PRNTR RLA 
ENDIF DJNZ ROTL2 

POP BC ; restore BC, DE 
DEC D ; do one less shift on next line POP DE 
LD A,D ; test for D=6, special case RET ; & return graphic char in Accum t:) 
CP 6 ; •• JR NZ,XFR21 II 
LD BC,-LENGTH ; if D=6 then repeat row fo r next line i************************************************************************* " ADD IX,BC ; ::I' ADD IY, BC ; working storage locations _. 

XFR21: POP BC e 
DEC C ; decrement line counter STARTX: DEFW a ; Xl, 16 bit integer, 16 bit fraction 
JR Z, XF'RDN ; all lines done, exit from loop DEFW 0 ,. 
LD A,D ; shifts 7 --) o done? STARTY: DEFW 0 ; Yl, same - CP -1 DEFW 0 0 
JR NZ,XFRl ; no, do next shift ENDX: DEFW a ; X2, same •• JR XFRO ; yes, next row, line, shifts 7--)0 DEFW a •• XFRDN: a Y2, 

_. 
ENDY: DEFW ; same ::::I IF BASE2 DEFW a 
DIRX: DEFW a ; (X2 - Xl)/256, same formate as Xl CD 

LD A,27 ; reset printer to normal DEFW a ,. CALL PRNTR DIRY: DEFW a ; (Y2 - Yl)/256, same 
LD A,98 DEFW a II 
CALL PRNTR ; e 
LD A,24 ; passed parameters storage ~ CALL PRNTR t II ENDIF Pl: DEFW 0 ; memory r e se r v ed fo r passing up to 

P2: DEFW a ; eight parameters from BASIC via CD 
IF IDS560 P3 : DEFW a ; CALL subr(Pl,P2,P3,P4,P5,P6,P7,P8) " P4: DEFW a 
LD A, 03 P5: DEFW a o 
CALL PRNTR P6: DEFW a 0 
LD A,14 P7: DEFW a ::J 
CALL PRNTR P8: DEFW a ..-+ 
LD A,03 ::r , c CALL PRNTR TM: DEFW a ; reserved for AXIS routi~e temp storage CD LD A,02 ; return to NORMAL mode TAXIS: DEFW a 
CALL PRNTR CAXIS: DEFW a 0... 
ENDIF 

XGRID: DEFW a 
IF PAS. Z YGRID: DEFW a 

IY for PAS. Z 
t 

POP IY ; restore IX, IMGPTR: DEFW IMAGE 
POP IX IMAGE EQU $ 
ENDIF ; 

IF PAS. Z 
RET ; 

DEFS AREA 
ROTL: PUSH DE ; save DE, BC ENDIF 

PUSH BC ; 
XOR A ; test for case a END 
CP D 
JR Z,ROTLl ; no shifts for case a 
LD A,D ; test for case 7 
CP 7 
JR NZ,ROTLO 



zao ~ Software QSAL 

TPM (TPM I) - $SO A ZSO only operating system which is 
capable of running CP/M programs. Includes many features not 
found in CP/M such as independent disk directory partitioning for 
up to 255 user partitions. space, time and version commands. date 
and time. create FCB, chain program. direct disk I/O, abbreviated 
commands and morel Available for North Star (either single or 
double density). TRS-SO Modell (offset 4200H) or II. Versafloppy 
I, Tarbell I, or Osborne I. 

TPM-II - $125 An expanded version ofTPM which is fully CP/M 
2.2 compatible but still retains the extra features our customers 
have come to depend on. This version is super FAST. Extended 
density capability allows over 600K per side on an S" disk. Availa­ 
ble preconfigured for Versa floppy II (S" or 5"), Epson OX-l0, or 
TRS-SO Model II. 

CONFIGURATOR I ---------r 
This package provides all the necessary programs for 
customizing TPM for a floppy controller which we do 
not support. We suggest ordering this on single den­ 
sity (SSD) 
Includes: TPM-II ($125). Sample PI OS (BIOS) SOURCE 
(SFREE), MACRO II ($100). LINKER ($SO). DEBUG I ($SO). 
OED ($150). ZEDIT ($50), TOP I ($SO) BASIC I ($50) and 
BASIC II ($100) 
$815 Value NOW $250 

CONFIGURATOR 11-------, 
Includes: TPM-II ($125), Sample PI OS (BIOS) SOURCE 
($FREE). MACRO II ($100). MACRO III ($150). LINKER 
($SO). DEBUG I ($80). DEBUG II ($100), OSAL ($200), OED 
($150), ZTEL (SSO), TOP II ($100). BUSINESS BASIC 
($200) and MODEM SOURCE ($40) and DISASSEMBLER 
($SO) 
$14S5 Value NOW $400 

MODEL I PROGRAMMER -------, 
This package is only for the TRS-SO Model I. Note: 
These are the ONLY COL programs available for the 
Model I. It includes TPM I ($SO) , BUSINESS BASIC 
($200), MACRO I ($SO). DEBUG I (5S0). ZOOT ($40). ZTEL 
($80). TOP I ($SO) and MODEM (540) 
$680 Value NOW $680 

MODEL II PROGRAMMER ------, 
This package is only for the TRS-SO Model II. 
It includes TPM-II ($125), BUSINESS BASIC (5200). 
MACRO II (5100). MACRO III ($150). LINKER (SSO) 
DEBUG I ($SO), DEBUG II ($100), OED ($150). ZTEL ($80), 
TOP II ($100). ZOOT ($40), ZAPPLE SOURCE ($SO). 
MODEM ($40), MODEM SOURCE (540) and DISAS­ 
SEMBLER ($SO) 
$1445 Value NOW $375 

BASIC I - $50, a 12K, basic interpreter with 7 digit precision. 
BASIC II - $100, A 12 digit precision version of Basic I. 
BUSINESS BASIC - $200. A full disk extended basic with 
random or sequential disk file handling and 12 digit precision 
(even for TRIG functions). Also includes PRIVACY command to 
protect source code. fixed and variable record lengths, simultane­ 
ous access to multiple disk files, global editing, and more' 
ACCOUNTING PACKAGE -$300. Written in Business 
Basic. Includes General Ledger, Accounts Receivable/Payable, 
and Payroll. Set up for Hazeltine 1500 terminal. Minor modifica­ 
tions needed for other terminals. Provided in unprotected source 
form. 

MACRO I - 5S0. A Z80/S0S0 assembler which uses CDLlTDL 
mnemonics. Handles MACROs and generates relocateable code. 
Includes 14 conditionals,' 16 listing controls, 54 pseudo-cps, 11 
arithmetic/logical ops, local and global symbols, linkable module 
generation, and more! 
MACRO II - S100. An improved version of Macro I with 
expanded linking capabilities and more listing options. Also inter­ 
na~ code has been greatly improved for faster more reliable 
operation. 
MACRO 111- $150. An enchanced version of Macro II. Internal 
buffers have been increased to achieve a significant improvement 
in speed of assembly. Additional features include line numbers. 
cross reference. compressed PRN files. form teeds. page parity. 
additional pseudo-cps. internal setting of time and date. and 
expanded assembly-time data entry. 

6502X - $150. A 6502 cross assembler. Runs on the Z80 but 
assembles 6502 instructions into 6502 object cooe: Similar features 
as our Macro assemblers. 

DEVELOPER 1--------, 
Includes: MACRO I (5S0). DEBUG I (SSO). ZED IT (550), 
TOP I ($80). BASIC I (550) and BASIC II (5100) 
$440 Value NOW $150 

DEVELOPER 11---------, 
Includes: MACRO II ($100), MACRO III ($150), LINKER 
($80), DEBUG I ($80), DEBUG II ($100), BUSINESS BASIC 
($200), QED ($150), TOP II ($100), ZOOT ($40), ZAPPLE 
SOURCE ($SO), MODEM SOURCE ($40) and DISAS­ 
SEMBLER ($80) ZTEL (SO) 
$1280 Valu~ NOW $350 

DEVELOPER 111--------, 
Includes: QSAL ($200). QED ($150), BUSINESS BASIC 
($200), ZTEL ($SO) and TOP II ($100) 
$730 Value NOW $300 

COMBO----------, 
Includes: DEVELOPER II (512S0), ACCOUNTING PACK­ 
AGE ($300), QSAL ($200) and 6502X (S1501 
$1930 Value NOW $500 

LINKER - 5S0. A linking loader for handling the linkable 
modules created by the above assemblers. 
DEBUG I - $SO. A tool for debugging ZSO or S080 code. 
Disassembles to CDLlTDL mnemonics compatible with above 
assemblers. Traces code even through ROM. Commands include 
Calculate. Display. Examine. Fill. Goto. List. Mode. Open File, Put, 
Set Wait. Trace. and Search 
DEBUG II - $100. A superset of Debug I. Adds Instruction 
Interpreter. Radix change. Set Trap/Conditional display, Trace 
options and Zap FCB. 
6502X - S150. A 6502 cross assembler. Runs on the ZSO but 
assembles 6502 Instructions into 6502 object code: Similar features 
as our Macro assemblers. 
QSAL - S200. A SUPER FAST ZSO assembler. Up to to times 
faster than conventional assemblers. Directly generates code into 
memory in one pass but also to offset for execution in its own 
memory space. Pascal like structures: repeaL until. if...then ... else. 
while ... do. begin ... end. case ... ot. Multiple statements per line. 
special register handling expressions, long symbol names, auto 
and modular assembly. and more' This one uses ZILOG Mnemonics. 
QED - S150. A screen editor which is both FAST and easy to 
learn. Commands include block delete, copy. and move to a 
named file or within text. repeat previous command. change. 
locate. find at start of line. and numerous cursor and window 
movement functions. Works with any CRT having clear screen. 
addressable cursor, clear to end of line. and clear to end of screen. 

ZTEL - SSO. An extensive text editing language and editor 
modelled after DEC's TECO. 
ZEDIT - S50, A mini text editor. Character !line oriented. Works 
well with hardcopy terminals and is easy to use. Includes macro 
command capability. 
TOP I - $SD, A Text Output Processor for formatting manuals, 
documents. etc. Interprets commands which are entered into the 
text by an editor. Commands include justify. page number, head­ 
ing. subheading. centering, and more. 
TOP II - 5100, A superset of TOP I. Adds: embedded control 
characters in the file, page at a time printing, selected portion 
prinling. include/merge files. form feed/CRLF option for paging, 
instant start up. and final page ejection. 
ZOOT - 540. This is the disk version of our famous Zapple 
monitor. It will also load hex and relocatable files. 
ZAPPLE SOURCE - 580. This is the source to the 5MB 
ROM version of our famous Zapple monitor. It can be used to 
create your own custom version or as an example of the features 
of our assemblers. Must be assembled using one of our assemblers. 
MODEM - A communication program for file transfer between 
systems or using a system as a terminal. Based on the user group 
version but modified to work with our 5MB board or TRS-SO 
Models I or II. You must specify which version you want. 
MODEM SOURCE - $40, For making your own custom 
version. Requires one of our Macro Assemblers. 
DISASSEMBLER - $80. Does bulk disassembly of object 
files creating source files which can be assembled by one of our 
assemblers. 

HARDWARE 
S-100 - 5MB II Bare Board $50. "System Monitor Board" for 

5-100 systems. 2 serial ports, 2 parallel ports, cassette inter­ 
face, 4K memory (ROM, 27DS EPROM. 2114 RAM). and power 
on jump. When used with Zapple ROM below, it makes putting 
a 5-100 system together a snap. 
Zapple ROM $35, Properly initializes 5MB 1/11 hardware, pro­ 
vides a powerful debug monitor. 

I BM PC - Big Blue ZBO board $595. Add ZSO capability to your 
IBM Personal Computer. Runs CP/M programs but does not 
require CPIM or TPM. Complete with Z80 CPU, 64K add on 
memory. serial port. parallel port. time and date clock with 
battery backup, hard disk interface, and software to attach to 
PC DOS and transfer programs. Mfr'd by OCS. 
50% Discount on all CDL software ordered at the same time as 
a Bill Blue (and for the Big Blue). 

APPLE II - Chairman Z80board $425. Add Z80capability to your 
Apple 11111 Plus computer Runs CP/M programs with our 
more powerful TPM. Includes 64K memory add on (unlike the 
competition this is also useable by the 6502/DOS as well as 
the Z80). TPM, QSAL assembler. QED Screen Editor, and Busi­ 
ness Basic. Mfr'd by AMT Research. 
Apple Special $175, Buy the Apple Z80 Developer at the same 
time as the "Chairman" and pay only 5175 instead of $325. 

APPLE Z80 DEVELOPER ------, 
Includes: 6502X ($150), MACRO II ($100), MACRO III 
($150), OSAL ($200). OED ($150). LINKER ($SO), DEBUG I 
($SO), DEBUG II ($100), ZOOT ($40) and BUSINESS 
BASIC ($200) 
VALUE: $1250 $325 
$175 when purchased with AMT "Chairman" Board 

COOE 
8SD 
SDD 
8XD 

5SD 
5EP 
5PC 
5XE 
50S 
5ZA 

ORDERING INFORMATION: 
VISA/MasterCard /C.O.D. . 

OESCRIPTION Call or W.rite With order1ing '!,l S" IBM 3740 Single Density (12S bytes/26 sectors/77 tracks) 
S" Double Density (256 bytes/26 sectors/77 tracks) tntorrnation.. . ". 
S" CDL Extended Density (1024 bytes/S sector /77 traceks = 616K) DE M S: VISA 

5.25" Single Density (TRSSO Modell. Versafloppy I. Tarbell I) Many COL products are available for 
5.25" Epson Double Density 
5.25" IBM PC Double Density licensing to OEM's. Write to Carl 
5.25" Xerox 820 Single Density Galletti with your requirements. 
5.25" Osborne Single Density 
5.25" ZSO Apple (Softcard compatible) 

TPM INFO When ordering TPM I or II, in addition to Disk Format, please specify one of the following codes: 
COOE DESCRIPTION 
NSSO/H North Star Single Density for Horizon 1/0 
NSSO/Z North Star Single Density for Zapple I/O 
NSDD/H North Star Double Density for Horizon 110 
NSOO/Z North Star Double Density for Zapple I/O 
TRS80-1 TRS-SO Model I (4200H Offset) 
TRS8011 TRS-SO Model II 
VI8 Versafloppy IS" 
VI5 Versafloppy I 5.25" 
VIIS Versafloppy II S" (XD) 
VII5 Versafloppy II 5.25" 
TRS8011 TRS-SO Model II (XD) 

DISK FORMATS 
When ordering software specify which disk format you would like. 

TPM I: 

TPM-II: 

Dealer Inquiries Invited. 

For Phone Orders ONLY Call Toll Free ... 
1-(800) 458-3491 
Ask For Extension #15 

(Except Pa.) 

For information and Tech Querjes call 
(609) 599-2146 

Prices and Specifications subject to change without notice. 
TPM, ZSO, CP/M. TRSSO are trademarks of COL, Zilog, DRI and Tandy respectively. 

computer Design Labs 
342 Columbus Avenue/Trenton, NJ 08629 
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IF YOU KNOW WHAT YOU WANT ••• 
EDIX/WORDIX 
$149 (ea.) 
CROSSTALK 

$11~ 

SUPERCALC 
$185 

EASYWRITER II 
$259 

IBM PC 

200 150 

[4J 700 429 

200 149 

200 149 

325 253 

195 147 
6~0 488 

. . . . . . . . 16951371 
595 446 

750 562 

200 150 
800 600 
350 294 

.16001200 
600 468 
150 94 
200 168 

195 149 
195 149 

250 187 

495 357 
295 221 

AR/AP/GL (ea) . 
Financial Management 

Series (all 3) .14951121 
Lexisoft 
Spellbinder 
lifeboal 
lattice C Compiler. 
lifelree 
Volkswriler 
lighlning 
Master type 
Mark of Ihe Unicorn 
Mince 
Final Word 
Melasoft 
Benchmark Word 

Processor'. 
Benchmark Maillisl 
Microfocus 
CIS COBOL 8086 
Micro lab 
The Tax Ma nager 
MicroPro 
lntostar [5J 495 327 
Reporl Star 350 231 
Wordslar [4J 495 327 
Spellstar 250 165 
Mailmerge .. 250 165 
Wordslarl 

Mailmerge . 
Microsofl 
Flighl Simulator . 
Mulliplan . 
MicroSfuf 
CrossTalk 195 119 
Norlh American Business Sysleins 
The Answer. 250 188 
Norlhwesl Analylical 
Sialpak 
OASIS 
The Word Plus 
Organic Software 
Dale book . 
Mileslone (CP/M 86) 
Iextwriter III (Texi 

torrnatter) 
PBl Corporal ion 
Personal tnvestor 

(128K) . 
Peachfree 
Series 4 Peachpak 

(Gl/ ARI AP) 
Ryan-McFarland 
RMICOBOL 
• Full Dev. System . 
• Runlime only 
Scripps uata , 
Job Cost Systems 495 371 
Seleci Informalion Syslems 
Select wilh SuperSpell 

(Word Proc.) 
Software Publishing 
PFS File 
PFS Heport 
Sorcim 
Spellguard 
Supercalc 
Superwriter 

lisl Now 

75 56 
50 38 

150 112 
125 98 

130 95 

199 149 

100 75 
90 65 

160 120 

225 159 
400 281 
350 259 
250 188 

600 450 

495 281 

500 415 

195 147 

175 153 
300 223 

500 367 
175 154 

850 637 

250 188 

[4J 695 426 

50 38 
212 

495 369 

150 112 

395 331 
395 331 

125 97 

145 105 

[5J 595 359 

950 713 
250 188 

595 369 

195 146 
295 185 
395 296 

dBASE Comer 
• dBASE II (relational 
DBMS) $429 
• User's Guide $29 
• Both $449 
• Quickcode (program 
generator) $195 

• dUTIL (programmer's 
utilities) $59 

• ABSTAT (statistics 
package) ;... . $359 
• DB Plus (Shott utility) $95 
Technicetcuestions, M-F/9-5 (415) 324-0311 

CONDOR 3 
$488 

PEACHPAK 
$359 

50 38 

Soulheaslern 
Data Capture 
Star 
Legal Timekeeping. 

Billing. & AcCIS 
Structured Systems 
GL. AR. AP. Payroll. 

lnventorv, OE (ea.) 
Analyst . 
Lelleright 
NAD 
QSORT 
Supersoft 
Optimizer 
Personal Dala Base . 
Synergislic 
Data Reporler . 
Versa Compuling 
Graphics Hardcopy 

System 
VisiCorp 
VisiCalc (256K) 
Desktop Plan I 
VisiTrend/Plol 
Visidex . 
VlsiFile . 
Visrschedule 
Business Forecasting 

Models. 
Woolf Software Syslems 
Move II 
IBM PC HARDWARE 
Kraft 
Joystick . 
Microsoft 
RAM Card 64K 
RAM Card 128K 
RAM Card 192K 
RAM Card 256K 
QUADRAM 
Quadboard 64K . 
• 256K 
TG Products 
Joystick 
Versa Compufing 
VersaWriter Graphics 

Tablel 

109 
99 

CP/M 

... 1250 790 
250 188 
200 150 
100 75 
100 75 

250 169 
300 229 
300 215 
250 189 
300 229 
300 234 

100 78 

150 99 

list Now 
70 52 

350 253 
525 381 
700 508 
875 634 

595 428 
995 670 

59 43 

995 749 
995 749 

... [4J 700 429 

200 144 

200 144 

245 177 

120 90 

950 771 

200 149 
125 93 

250 i88 

25 19 

75 54 

359 

75 56 
50 38 

179 150 
189 156 

195 146 
195 146 

VOLKSWRITER 
$147 

FINAL WORD 
;'.$223 

Computer Development. Inc. 
Image 495 356 
Comshare Target Software 
Plannercalc . 50 38 
Maslerplanner 325 263 
Condor Compuler Corp. 
Condor 1 
Condor 3 
Designer Software 
Palanlir 
Diclronics 
Random House Elec- 
Ironic Thesaurus 

Digilal Research 
Access Manager 
MAC (macro as- 

sembler) 
SID (symbolic debugger 

for 8080) 
ZSIO 
CBASIC (language) 
CB80 . 
CIS COBOL. 
Display Manager 
Pascal MI+ w ISPP . 
DJR Associates 
FMS 80. 
FMS 80-1 
FMS 80-2 . 
Ecosoft 
MicroSlal (sial 

package) 
Epic Computer Corp. 
Supervyz . 
Faircom 
MICRO B+ (Keyed file accessing) 
For CBASIC 2 260 211 
For MBASIC. COBOL. 

PL 1/80. FORTRAN. 
Pascal MT+. CB 80 

Fox and Geller 
dGRAPH . 
Quickscreen 
Quickcode 
dUTIL . 
FYI 
Superfile 
Infocom 
Deadline 
Zork I. II. III (ea.) 
Star Cross 
Human Soft 
o B Plus 
ISM 
Malhemagic 
lexisoft 
Spellbinder 
Lifeboat 
T-Maker II 
Mark of the Unicorn 
Mince (text editor) . 
Final Word 
Micro Pro 
Infostar . [5J 495 327 
Reporl Star 350 231 
Wordstar [4) 495 327 
MailMerge 250 165 
Wordstar/Mail- 

Merge [4J 695 426 
Spellstar .. [4J 250 165 
Wordstar ISpell- 

star [4J 695 426 
WordlSpelllMail [4J 845 558 
Calcstar 145 96 
Dalastar 295 195 
MicroSoft 
BASIC 80 
BASIC Compiler 
FORTRAN 80 
COBOL 80 . 
MACRO 80 
EDIT 80 . 
~ Malhi ~ Simp 
~ LlSP/~ Star. 
M-Sorl 
Mulliplan . 
Microstuf 
CrossTalk 
Northwest Analytical 

VISICAI:.C 
$169 

DBMASTE~ 

Advanced Operating 
Syslems 
The Programmer 
American Training lntar- 

national. Inc. 
ATI-Power for PC 

DO.S 75 S6 
Applied Software Technology 
versatorm . 389 288 
Ashton-Tate 
dBase II 
Aspen Software 
Grammalik 
Proofreader. 
Byrom Software 
BSTAM (Micro 10 micro 

comm.) 
BSTMS (Micro 10 main- 

frame comm.) . 
Comshare 
Master Planner 
Condor Compuler Corp. 
Condor 1 
Condor 3 
Continental Software 
Home Accountant 

Plus 
lsi Class Mail. 
CP Aids 
Masler Tax 
Siandard Tax 
OalaMosl 
Wrile On .. . .... ..•.. 130 94 
Real Estate Inveslmenl 

Program 
Oenver Software 
EASy (Execulive Acclg. 

System) . 
Digilal Research 
CBASIC 86 . 
CIS COBOL 86 
Concurrent CP/M-86 
level 2 COBOL 86 . 
Pascal MT +86/w SSP 
SID86 
SPP86 
Eagle Software 
Money Decisions 
Emerging Technology 
Edix 
Wordix . 
Howard 
Real Estate Analyzer 

II 
Innovalive Software 
T.l.M.1I1 
Fast Graphs 
ISM 
MalheMagic 
Graphmagic 
Combo Pack 
IUS 
Easy Speller II 
Easy Filer 
Easywriler II 
Easy Planner 

8" standard SSSD and Apple 5%" 
Please call 10 confirm price & avail­ 
ability for other Iormats, available 
as special orders. 
Adventure Inlernational" list Now 
Adventures (#1·.12) . 129 97 
American Training tnter- 

national. Inc. 
ATI-Power for CPIM . 
Anderson-Bell 
ABSTAT . 
Arlificial Intelligence 
(Requires CBASIC 2) 
Medical 
Dental 
Ashlon Taie 
dBase II, 
Aspen Sollware 
Gramrnatik 
Proofreader. 
Balcones 
The Boss: Financial Ac- 

counting System .. 24951496 
Byrom Software 
BSTAM (Micro 10 

micro comm.) . 
BSTMS (Micro to 

mainframe comm.) 
Caxton 
Card box . 
Cenla Systems 
CPIM Northstar 

(Horizon only) 
CP/M Micropolis 
Computer Control 
FABS (B- TREE file 

access) 
Ultrasorlll 

150 112 

195 147 
650 488 

425 319 

Organic Software 
Datebook . 295 229 
Milestone 295 229 
Peachlree 
Series 4 Peach Pak 

(GL.AR.AP) 595 359 
Pearlsoft 
Personal. Pearl. . 295 184 
Pickles arld TroUt 
CPIM TRS 80 Mod II .... 185 169 
Select Information Systems 
Select wilh Super- 

spell S95 369 
Software Dimensions 
Accountino Plus" 
GL. AR. AP. Inv each 645 402 
All four .. 25801435 

150 113 

300 225 

90 75 

75 63 
100 88 
150 94 
500 395 
800 595 
400 295 
500 395 

995 625 
495 312 
495 312 

Sorcim 
Pascal I M (Z80 or 

8080) . 
Pastal/M (8086. 

8088) 495 356 
ACT 80 (Z80. 8080.8085) 175 126 
ACT 86/88 (8086. 

8088) . 
TRANS 86 
Spellguard 
SuperCalc 
Superwriler 
Supersoft 
C C.ompiler 
Ada Compiler •. 
Woolf Software Syslems 
Mov~ il' 100 66 

rormats for CPM 8". App e 5% & 
ojners. Pricy tM same in most 
leases. 

395 284 

175 126 
125 90 
195 146 
295 185 
395 249 295 248 

150 94 250 188 
300 225 

260 211 

150 109 
100 75 
70 49 
70 49 

225 156 

295 195 
149 125 
295 195 
99 59 

HARDWARE 

195 129 

Corona list Now 
5MB Hard Disk . [6J 2495 1895 
Oaisywriter 
Printer, ... [10J 1395 1235 
Hayes Microcomputer Products 
Dalacom rascal 

Package 50 36 
Hayes Slack Chrono- 
graph (RS-232) [4J 249 199 

Hayes Slack Smart- 
Modem (RS-232) 
300 Baud [4J 279 209 

Hayes Stack Smart- 
Modem (RS-232J 
1200 Baud [4J 699 509 

NEC 

60 43 
50 38 
50 38 

125 95 

99 72 

495 281 

275 215 

200 136 
300 229 

12" Green Hi-Res 
CRT . . [10J 285 167 

7710 Printer .. [10J 3085 2295 
3530 Printer . [10J 2290 1735 
8023 p'rinter. .. [10J 795 520 
Novation 
J-Cat [4J 149 119 
Smart-Cat 103 [4J 259 207 
Smart-Cat 

103/212 ..... [4J 595 476 

lisl Now 

350 252 
395 284 
500 360 
750 540 
200 iss 
120 94 
250 194 
200 156 
195 151 
275 179 

Applied Software 
Technology 

Versa Form: 
VS·l Apple III64K .. 
VH-1 (Corvus) .. 
VP-l Versaform Pascali 

Interface 
ARTSCI [Seftape] 
Magic Window II 

(40/70/80) . 
Magic Window 
Magic Mailer 
Magic Words 
Magic Pack Combo 

(Contains all 3) . 

389 249 
495 360 

245 180 

195 119 



Avant-Garde Creations Metri-Vert 16 12 Adios MMathl MSimp 250 194 Word Handler 199 145 VisiCorp (Personat Software) 
Ultra PlotlD.I.F./Data Uni-Solve 25 19 M-Sort 195 151 List Handler 90 68 VisiCalc 250 169 

Graph 99 71 PSAT Word Attack MLispl MStar 200 156 Dictionary 125 94 VisiFile . 250 169 
Beagle Brothers Skills 49 37 Multiplan. 275 179 Sirius VisiLink 250 169 
Alpha Plot 40 28 SAT Word Attack 49 37 MUSE Pascal Graphics Editor Desktop Plan II 250 194 
DOS Boss. 24 17 Hayden Software Supertext 40/56170 125 79 (48K 11111+) 100 69 VisiPlot 200 156 
Utility City 30 22 Pie Writer IStandard 150 108 Supertext 40/80 175 126 SoflSys. Inc. Vrsilrend/Plot 300 234 
Apple Mechanic 30 22 • Double Vision 150 108 Form Letter Module Executive Secretary 250 169 VisiDex 250 194 
Broderbund Software • Multi BO-col 150 lOB 4BK 100 72 Executive Speller. 75 56 VisiTerm 100 65 
General Ledger (lor Smarterm, Video term. & Data Plot 4BK" 60 43 Softech Microsystems VisiSchedule . .. . .. . 300 234 

(with AlP) 495 305 Superterm) The Voice 48K 40 29 UCSD P-System So It- BUSiness Forecasting Model 
Payroll 395 275 Hayes •• Requires Applesoft. ROM or ware Set ........ [4] 625 450 (req. Visi Calc) . 100 78 
Computer Station Terminal Pgm. 100 75 Apple II Plus BASIC Compiler and 
Combined Enhanced Highlands Computer Services Omega Runtime Package. 225 169 APPLE HARDWARE 

Graphics Software 55 40 E-Z Ledger. 60 37 Locksmith 100 75 Xenofile 50 39 
Station Master 175 136 Howard Software Inspector . 60 49 Soft each 125 90 

Hayes 

Comshare Target Software Creative Financing On-Line Systems Software Dimensions Micromodem II .. [4] 379 259 

Image Maker 175 126 1983 195 149 The General Accounting Plus" • with terminal pgm 409 289 

Continental Real Estate Analyzer Manager 230 168 GL. AR, AP. Inv ea 395 239 Kensington 

Home Accountant 75 52 II 195 146 Screenwriter II 130 85 All four 1250 699 System Saver (Fan) 90 65 

1st Class Mail. 75 54 Information Unlimited The Dictionary 100 70 Software Publishing 
Micro-Sci 

CPA #1 - GL . 250 159 Software (IUS! Expeditor 11+ (Applesoft PFS:File 140 99 A2 35T Disk 

CPA #2 - AR 250 159 Datadex 150 108 compiler) . 135 94 PFS:Report 125 79 Drive ... [5] 479 329 

CPA #3 - AP 250 159 DatadexlHard Disk 300 216 LISA 80 56 PFS:Graph 140 99 Microsoft 

CPA #4 - PR . 250 159 Professional EPFIV (Extended Southeastern Software RAMcard (memory 

All lour ........... [5]1000 609 Easywriter 175 126 Programming Facility Data Capture 4.0 65 45 board) 100 69 

CPA #5 - Property Professional IV) . 80 56 Data Capture 4.0/Videx. 
Softcard (CP/M 

Management. 495 352 Easymailer 150 108 LISA Educational Smarterm. Super- board) 345 219 

Crane Software Easy Mover. 100 75 Package. 120 83 term 90 65 Premium System: Soft- 

Menu Generator 40 29 Tellstar Level I 40 30 Optimized Systems Software. Inc. Southwestern Data card. 16K RAMcard. 

Creative Curriculum. Inc. Tellstar Level II . 80 58 Speed Read Plus 60 43 Z-Term Profes- Videx Videoterm 80 

Speed Reading FORTH Development Peachtree sional 150 99 col. Card, Softswitch, 

Courseware 99 75 System 140 101 Series 40 GL, AR, AP. ASCII Express 80 59 CPIM User 

Dakin 5/Level 10 Insoft Inventory. Payroll ASCII Express Guide .. [5J 695 489 

Depreciation Planner 395 299 GraFORTH II 75 56 (ea) . 400 239 Professional 130 89 Personal Computer 

Budget Planner. 150 112 Electric Duet 30 23 Penguin Soltware STC Appli-Card (6MHz) . 595 429 

Business Bookkeeping TransFORTH II . 125 94 Complete Graphics Professional Time and Videx 

System 395 299 ALD System II .. 75 56 System 70 50 Billing 395 284 Keyboard Enhancer II 149 99 

Data most International Software Marketing Special Effects 40 30 Language Reading Videoterm w/Soft- 

Write On II 130 90 Mathemagic (Advanced Graphics Magician 60 45 Development Pro- Switch 375 239 

Real Estate Analysis programmable catcula- Additional Fonts and gram 175 126 APPlEIIJ 
Program 130 90 tor package) 90 65 Character Sets 20 15 Apartment Manager 325 234 

Tax Beater. 130 90 Graphmagic 90 65 Complete Graphics Stoneware Applied Software List Now 
Ilatasnlt.Ine. KenSington Microware Ltd. System II DBMaster 229 148 Technology 
Micropainter (48K) 35 25 Format II 250 169 (Apple Tab Ver.) 120 86 Utility Pak #1 99 65 Versa Form VS-3 495 371 
BASIC Compiler (32K) . 100 75 Lightning Software Special Effects Utility Pak #2 99 65 DataMost 
LISP Interpreter 125 94 Mastertype 40 30 (Apple Tab Ver.) 70 50 DBMasterlHard Disk 499 359 Write On .. 130 99 
Decision Support Link Systems Program Design. Inc. Stat Pac 99 71 Denver Software 
The Accountant 129 97 Datafax 199 149 The New Step-by- Micro Memo 40 30 EASy (Executive Ac- 

• with DBCalc 149 107 Datalink . 100 75 Step 80 58 Electronic Price counting System) 725 562 
Delta Software Link Index 195 149 Quality Software Sheet 100 72 Insoft 
Bookkeeper Master Link Video . 55 41 GBS-DB Apple Dev. Compucube . 30 22 TransForth III 125 94 

Program 90 68 Link Disk . 70 51 Prog. 700 504 Graphics Processing ALD System III .. _ . 75 56 
Bookkeeper Check LJK Enterprises Sensible Software System (Standard) 60 45 Link Systems 

Writer. 40 29 Letter Perfect with Mail Super Disk Copy III 30 23 Graphics Processing Link Index 195 146 
Denver Software Merge 150 112 Multi Disk Catalog III 25 19 System (Profes- Link Video . 55 42 
Pascal Tutor 125 97 Data Perfect 100 78 Disk Recovery ("The sional) 179 129 Link Sampler I 60 45 
Pascal Programmer. 296 223 Lower Case Character Generator Scanner") 30 23 Synergistic Soltware Datafax 249 187 
Financial Partner 250 188 (accessory) 25 19 Applesoft Plus Struc- The Linquist 40 30 Datalink . 149 112 
Eastside Lotus tured BASIC 25 19 The Directory Micro Lab 
Wildcard 130 109 Executive Briefing Disk Organizer II 30 23 Manager 25 19 Data Manager III 750 562 
Eduware System 199 149 DOS Plus 25 19 The Star Gazer's Software Publishing Corp. 
Compu-Read 30 22 Micro Lab Quickloader 25 19 Guide 30 22 PFS: File 175 120 
Statistics . 30 22 The Invoice Factory 200 144 Image Printer-Letter Higher Graphics II 35 26 PFS: Report. 125 86 
Spelling Bee with The Merger 50 37 Quality 40 30 Mailing List Data- PFS Graph 175 120 

Reading Primer 40 30 The Learning System 150 108 Image Printer-Epson 40 30 Base. 50 37 VisiCorp 
Compu-Mathl Painter Power 40 30 Image Printer-NEC Dot Program Line Editor 40 30 Desktop Plan III 300 234 

Fractions .. 40 30 US Constitution Tutor 30 22 Matnx 40 30 Modifiable DataBase 80 59 Visischedule III 300 234 
Compu-Mathl English SAT #1 30 22 The Bug 50 37 The Data Reporter 220 158 Visicalc Advanced III -400 312 

Decimals 40 30 VisiBlend 50 37 Build Using 30 23 Integer BASIC Com- Business Forecasting 
Compu-Mathl Arithmetic VisiFactory 75 54 Edit Soft 30 23 piler 150 108 Model. 100 78 

Skills 50 37 The Asset Manager 200 144 Quadrant 6112 : 35 26 Global Program Line APPLE lie 
Algebra 1 . 40 30 The Tax Manager 180 129 Sensible Speller. 125 94 Editor .......... 65 49 Most Apple II products also run on 
Fractions Data Factory 5.0 300 216 • lor Supertext 125 94 Data Reporter-Hard the lie (call for details) Products 

(New version) . 49 37 Wall Streeter. 300 216 • for Apple CP/M . 125 94 Disk. . 220 158 below are specially desiqned for 
Decimals Payroll Manager 300 216 • Pascal 125 94 Versa Computing the lie. 

(New version) . 49 37 Microsoft BEST (Applesoft Pro- VersaWriter Expansion Software Publishing 
Algebra 2 . 40 30 TASC (Applesoft gram Optimizer) . 40 30 Pac-I 40 30 PFS File 125 99 
Counting Bee 30 22 compiler) . 175 119 Select Intormation Systems VersaWriter Expansion PFS Report 125 99 
Compu-Spell/System . 30 22 Typing Tutor II . 25 19 Select (with Super- Pac-II 40 30 PFS Graph. 125 99 
Compu-Spell/Data Disk Time Manager 150 116 spell) 595 356 Versa Writer Graphics VisiCorp 

Levels 4 thru 8 (ea). 20 15 Adios pMath-80 125 97 Silicon Valley Tablet (accessory) 299 252 Visicalc Enhanced 202 

TELEPHONE ORDERS TERMS; All prices subject to change without notice 

Outside Calif.: (800) 222-8811 and availability, Cashier's check/MO/bank Iransfer. 
Allowtime for company or personal checks to clear. 

I nside Calif.: (415) 324-3730 Prices reftect cash prepaid discount. VISA/MASTER- 

Order lines are manned 6:30 - 6 Monday thru Friday PROGRAMMING CARD/COD/PO's + 3%. CA residents add sales tax. 
All sales final lor games & special orders. 

and 9- 5 Saturday. Other lines are open 9 -5 Monday INTERNATIONAL SHtPPtNG: $2 per item lor UPS surface ($6 lor Blue thru Friday 
Technical Support (415) 324-0311 Label) within continentat USA, except where ship- 

505 Hamilton Ave, • Suite107 ping cost is specified in square brackets. 
Order Status (415) 324-0306 RETURNS: Musl have authorization number, ob- 
Sales Manager (415) 324-0305 Palo Alto, CA 94301 tarneo at415-324-0305. Unauthorized returns will be 

MORE CP/M®, APPLE®, IBM PC", UNIX'·, UCSD 
refused; damaged goods will be refused. All returns 
subject to 15% restocking fee. No return after 30 

p-System'" software, hardware, etc: call for quote. days. 

WHY PAY MORE? 
CIRCLE 25 ON READER SERVICE CARD 



HP·GL: 
Add Graphics to Any 
COlnputer Systeln 

by Steve Leibson 

G enerally, when we think about computer 
languages, it is the traditional ones that 
come to mind. Such names as Basic, Pas­ 
cal, Forth, and Assembler are common­ 
place in the pages of Microsystems. HP­ 

GL (Hewlett-Packard Graphic Language) was de­ 
veloped by the Hewlett-Packard company to control 
its line of computer plotters (Hewlett-Packard, 
16399 W. Bernardo Drive, San Diego, CA 92127- 
1899). Any programming language that can output 
ASCII characters can drive an HP-GL plotter. This 
article shows you how to use HP-GL to add sophisti­ 
cated graphic capability to your system. 

The first plotter to use HP-GL appeared in 1977. 
It was the Hewlett-Packard 9872 plotter. Since then 
HP has introduced a wide range of plotters and other 
graphic output devices that accept HP-GL com­ 
mands. Plotters are now available-from the 7470A 
($1,575), which plots on 8',12" x II" paper or trans­ 
parency film, to the 7585B plotter (about $22,900) 
with a 36" bed. Nicolet Zeta plotters are also com­ 
patible with HP-GL (Nicolet Zeta Corp., P.O. Box 
4003, Concord, CA 94524), and are available with 
EIA RS-232C and IEEE-488 (GPIB, HP-IB inter­ 
faces). Most microcomputers are sold with one or the 
other of these standard interfaces, making high-qual­ 
ity graphics just a connection away. 

An 1/0 language 
HP-GL is an interface language, as opposed to a pro­ 
gramming language. You control the peripheral 
through characters sent to the device. Most printers 
have primitive interface languages involving escape 
sequences to activate special features such as under­ 
lining and special character sets. Any programming 
language that can send characters out a serial or 
IEEE-488 port may be used to control an HP-GL 
peripheral. 

The syntax for HP-GL commands is very simple. 
A syntax diagram is shown in Figure 1. The com­ 
mand starts with a two-letter instruction mnemonic 
such as "PA" for Plot Absolute. Any needed com­ 
mand parameters follow the instruction mnemonic. 
Parameters are separated by commas or spaces 
(spaces are ignored on the 9872 plotter). The com­ 
mand ends with a termination character that may be 
either a semicolon, a line feed, or both (the line feed 
can be used only on the HP-IB interface). One excep­ 
tional terminator is needed for the label command: 
an ASCII ETX character (CHR$(3)). This special 
terminator allows semicolons and line feeds to appear 
in the label string of the label command. 

Steve Leibson, 4040 Greenbriar Blvd., Boulder, CO 
80803 

The Hewlett-Packard 7585 drafting 
plotter, which takes 36y/' x 48y/' paper 

HP-GL has been developed over the past eight 
years. The syntax diagram in Figure 1 is for the new­ 
er 9490A plotter; Figure 2 illustrates the more re­ 
strictive HP-GL syntax of the 9872. 

Parameters may take one of four formats: integer, 
scaled decimal, decimal or label. A number in integer 
format is between - 32768 and + 32767. If the pa­ 
rameter must be an integer, the plotter truncates any 
fractional part of the parameter that may have been 
included. A number in scaled decimal format is be­ 
tween - 32768.0000 and + 32767.9999, with an op­ 
tional decimal point and fraction. Scaled decimal 
format is used when user-unit scaling is active. It ap­ 
plies to all HP-GL instruction parameters that are 
interpreted as user units. Decimal format numbers 
are of the range -128.000 to + 127.9999 (with deci­ 
mal point and fraction optional). Label fields may 
contain any ASCII text. 

Hewlett-Packard has incorporated a sophisticated 
graphics extension to the Basic interpreters in its 
computers. This extension, called AGL (A Graphics 
Language), translates statements written in HP ex­ 
tended Basic into one or more HP-GL commands. 
You don't need AGL extensions to run HP-GL plot­ 
ters, however. HP-GL commands can be generated 
on non-HP computers with PRINT statements. 



I am going to present two programs using HP-GL 
written on an IBM PC in Microsoft Basic. The first, 
a very simple program, draws a circle, and the sec­ 
ond, with just a little more complexity, plots some 
data in a very fancy manner. These programs will 
illustrate some of the more useful HP-GL commands 
and how to generate them. 

Drawing a circle 
Listing 1 is the circle-drawing program, adapted 
from a program fragment in the 7470A Interfacing 
and Programming manual. Figure 3 is the circle 
drawn by this program. Most of the statements in 
Listing 1 are plain vanilla Basic. We will look closely 
at those lines peculiar to IBM's version of Microsoft 
Basic and the lines that output HP-GL commands. 

Line 1100 connects the IBM serial port (COM 1:) 
to file #1 so that we can print to it. The extra param­ 
eters of the OPEN statement configure the port for 
9600-baud operation, with no parity, eight bits per 
character, one-stop bit, 10-second timeouts on the 
Clear-to-Send and Data-Set-Ready lines, and an au­ 
tomatic line feed generation with every carriage re­ 
turn. These are the parameters that work with my 
7470A. Some Basics do not require line 1100 (such 
as North Star's). You can print to the 7470A at 9600 
baud only if you have implemented either the hard­ 
wire or software handshake-otherwise the data will 
be sent too quickly and the plotter will lose some of 
the commands. 

The plotter is initialized on line 1130. Here we en­ 
counter out first HP-GL command. It is "IN", the 
INitialize plotter command that has no parameters. 
This places the plotter in its initial power-on state 
and returns all plotter internal parameters to their 
defaults. It is a very good idea to send the "IN" com- 

mand to the plotter at the beginning of each run to 
place it in a known state. No telling what the last 
program did to it. 

A semicolon terminator separates the "IN" com­ 
mand from the second command. This is the "IP" or 
Input PI and P2. The lower left corner of the plot is 
called PI and the upper right is P2; they define the 
area for scaling. The "IP" command sets the absolute 
positions of these two points on the paper, defining 
the plotting rectangle. All lines drawn by the plotter 
will fall in this area when AGL is being used. Other­ 
wise, PI and P2 do not restrict pen motion. The pa­ 
rameters of the "IP" command are in "plotter units," 
which are 0.025 mm. An 8!;2" x 11" sheet of paper is 
approximately 7,560 b.y 10,300 plotter units. 

In our circle program, we set up the lower left and 
upper right points at 2000,1000 and 8000,7000 re­ 
spectively. This gives us a square area to plot on. As 

The Nicolet Zeta 8: An 8-pen desktop plotter 
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\ 
The HP 7470A \ 
graphics plotter- .J 
a fast low-inertia plotting system 
designed for the low-cost plotter market 

The main body of the circle-drawing program is 
the FOR/NEXT loop found from line 1190 through 
1250. We draw a circle by computing the endpoints 
of 60-line segments and plotting them. The actual 
plotting command, Plot Absolute (PA) is spread over 
three program lines: 1220 through 1240. Line 1220 
outputs the instruction mnemonic, line 1230 outputs 
an endpoint to plot to, and line 1240 tells the plotter 
to put the pen down ("PO") when it gets to the spec­ 
ified location. This command is on three lines so that 
the variables x and y could be sent with the PRINT 
USING syntax, and to illustrate that a single HP-GL 
command need not be sent with a single PRINT 
statement. 

The first time that the "PA" command is output, 
the plotter has not put the pen down (pen up is the 
power-up default). Thus the plotter will first move to 
the desired point and then put the pen down because 
the "PO" follows the coordinate parameters. This is 
equivalent to a MOVE statment in some graphics­ 
extended Basics. For all subsequent "PA" com­ 
mands, the plotter will draw a line from where it was 
to where it ends up. This is equivalent to a ORA W 
statement in some Basics. 

I had to put a fudge factor in the FOR/NEXT 
parameter because the plotter didn't draw the last 
line segment of the circle. When loop counter T 
reached 2*PI, the loop was satisfied and the last 
"PA" wasn't sent. By telling the loop counter to go 
just a bit farther, the problem went away. 

To demonstrate the labeling capabilities of the 
7470A, I printed some text in the circle. Line 1270 is 
the character SIze command. The parameters define 
the width and heighth of the label characters in cen- 

we shall soon see, a square plotting area simplifies the 
scaling of the plot. 

The next HP-GL command on line 1130 is the 
"SP" or Select Pen command. There are two pens on 
the 7470A. You pick up the first with an "SP1" com­ 
mand and the other with an "SP2" command. An 
"SP" with a parameter of 0 or no parameter puts the 
pen away. The plotter knows which pen it has and 
replaces it in the proper holder. Larger HP plotters 
have eight pens. 

Scaling is accomplished with the "SC" command, 
the last on line 1130. You use the scale command 
when you wish to plot data in units more convenient 
than plotter units. Scaled units are called "user 
units." Thus the plotter will make the conversion for 
you. A little distributed intelligence can make your 
job much easier. Here we scale the square plotting 
area so that it is two user units by two user units. 
Since we are going to r---------------L------------------------l 
plot a circle with a ra- 
dius of 1, it should con­ 
veniently fit in the cen­ 
ter of our square plot­ 
ting area. 

I have included a 
semicolon at the end of 
the scale command as a 
terminator. Since this is 
the last command in the 
PRINT statement, the 
line feed that will auto­ 
mat.cally be output at 
the completion of the 
statement will also ter­ 
minate the command 
when the HP-IB is being 
used. Double termina­ 
tion is allowed by HP­ 
GL syntax: Better safe 
than sorry. Line 1130 
also shows that several 
HP-G L commands can 
be sent with a single 
PRINT statement. 

HP-GL is an interface language, as opposed to a 
programming language. You control the 

peripheral through characters sent to the device. 
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C compilers and Cross compilers 

TELECON'S C COMPILERS OFFER YOU 
• FULL C 
• UNIX* Ver. 7 COMPATABILITY 
• no ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 
• C AND ASSEMBLY SOURCE MAY BE INTERMIXED 
• UPGRADES & SUPPORT FOR 1 YEAR 

IN THESE CONFIGURA TIONS: 
HOST 6809 PDP-ll * /LSI-ll * 8080/(Z80) 8088/8086 

TARGET TARGET TARGET TARGET 

FLEX* /UNIFLEX* $200_00 W~~~~~T 
500_00 500.00 500.00 6809 $350.00 WITH 

FLOAT 

RT-ll * /RSX-ll * 200 00 WITHOUT 

500.00 • FLOAT 500.00 500.00 PDP-ll* 350.00 F~~:T 

CP/M* 200 00 WITHOUT 

500.00 500.00 
• FLOAT 

500.00 8080/(280) 350.00 F~~:T 

PCDOS* /MSDOS* 200 00 WITHOUT 

500.00 500.00 500.00 • FLOAT 

8088/8086 350.00 WITH 
FLOAT 

Others Pending 

C SOURCE AVAILABLE FOR $2,50000 

so ... IF YOU'RE READY TO MOVE UP TO C ... 
CALL 

408-275-1659 
TELECON SYSTEMS 
90 E. Gish Road, Suite 25 
San Jose, CA 95112 

*PCDOS is a trademark of IBM CORP. MSDOS is a trademark of MICROSOFT. UNIX is a trademark of BELL LABS. RT·l1/RSX·l1/PDP·l1 is a trademark of Digital Equipment 
Corporation. FLEX/UNIFLEX is a trademark of Technical Systems consultants. CP/M is a trademark of Digital Research. 
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HP-GL continued ... 

CIRCLE 

timeters. Line 1280 moves the pen to location 0,0 af­ 
ter first lifting the pen up (PU). Remember, we left 
the pen down after plotting the circle. (Yes, I did 
forget to do this the first time!) 

Line 1290 is a very useful command, the Charac­ 
ter Plot ("CP") command. It allows you to place the 
pen at a location based on the size of the characters 
you are about to plot. Here we back up three charac­ 
ter spaces and down half a space to center the label. 
Line 1300 is the LaBel command ("LB") which tells 
the plotter to print all subsequent characters until an 
ETX is received. The ETX is sent using the 
CHR$(3). Finally, we put the pen away with "SPO" 
so it won't dry out. 

A square deal 
Earlier I mentioned that it was easier to deal with a 
square plotting area. Suppose we had left out the 
"IP" command and used the plotter's default, which 
is rectangular. Listing 2 shows the only change we 
will make to the program, the deletion of the "IP" 
command in line 1130. When this is done, we get the 
drawing of Figure 4. The circle is now an elipse. This 
happened because the plotter-unit scales for x and y 
are equal, but the user units are not. Thus one user 
unit in the x direction is larger than one user unit in 
the y direction. Sometimes, this can be used to inten­ 
tionally stretch or distort a plot. 

Plotting data 
Listing 3 is a program for plotting data. It uses more 
HP-GL commands and therefore more features of 
the 7470A. Figure 5 is a plot produced by this pro­ 
gram. Line 1140 again initializes the plotter, selects a 

pen, and sets up a plotting area. 
Line 1150 sets up our scales. The x axis is going to 

represent months and is therefore scaled into 12 user 
units. The y axis is scaled for our data. If the maxi­ 
mum and minimum limits on the data are unknown, 
it is a fairly simple matter to write the program to 
determine these and use variables for the scaling pa­ 
rameters. Line 1160 draws the axes and then raises 
the pen. 

On line 1200, we again find a SIze command to set 
the label character size, along with a Tick Length 
command ("TL") which sets the size of the tick 
marks on the axes. Tick marks are specified as a per­ 
centage of the horizontal and vertical size of the plot­ 
ting area. The first Tick Length parameter specifies 
the length of the mark above the x axis and to the 
right of the y axis, while the second parameter specif­ 
ies the length below and to the left. A grid can be 
drawn using tick marks of 100% length. 

Ticks are drawn by using the Plot Absolute com­ 
mand to position the pen, and the X Tick ("XT") and 
Y Tick ("YT") commands to draw the ticks. Since 
the pen was left up, the Tick commands will draw a 
tick mark and then return the pen to the up position. 
Also, since the pen is in the general vicinity, we use 
the Character Plot and LaBel commands to label the 
ticks at the same time. The x axis is ticked and la­ 
beled by lines 1210 through 1270, while lines 1330 
through 1380 do the y axis. Lines 1280 and 1390- 
1400 label the axes. 
At the line 1410, we finally get through with the 

gingerbread and plot some data. We are going to plot 
three sets of data and take advantage of another 
7470A feature to do this. Lines 1450 through 1480 
set the Line Type ("LT"). Instead of a solid line, 
each set of data is plotted with a unique dash pattern, 

CIRCLE 

Figure 4. Circle in Figure 3 redrawn using the plot­ 
ter's default, which makes a user unit on the x axis 
larflfT than one on the y axis. 

HP-GL commands can also be generated on non-HP 
computers by using PRINT statements. 
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13 Good Reasons to 8uV 
theACEf200 

'f. Apple® II.compatible 
2. CP/M®·compatible 
3. 128K of ~AM 
4. Built· in floppy disk drive 
5. Disk controller 
8. 80 column card 
7. Serial interface 
8. Parallel interface 

Upper and lower case 
VisiCalc® keys 

·Cursor control pad 
Numeric pad 
Auto repeat keys 



r HP-GL continued ... 

INCOME $ (THOUSANDS) 

150,------~--------------______, 

125 
,/ 

/' 
,/' 

,/' 
,// ~.--.-.--.----. ----;; __ .-- 

501--_--------------<-. ._.---- ~ 

100 

75 

25=-----......____ ------------------- 

CALENDAR MONTH 

Figure 5. Plot produced by the program given in 
Listing 3. 

line types 4 through 6. These line types are prepro­ 
grammed. There are 6 of them. The first parameter 
of the "L T" command specifies the line type, while 
the second specifies the pattern repeat length as a 
percentage of the diagonal distance between PI and 
P2. Lines 1490 through 1550 plot the data. Again I 
have spread one HP-GL Plot Absolute command 
over three Basic PRINT statements. 

One more note. As I developed the programs in the 

listings, the plots would frequently go awry. The best 
indication that things were not going as they should 
be was a flashing error light on the 7470A control 
panel. When this happened, I would note where in 
the plot the error occurred and would then redirect 
the PRINT statments from the suspect program lines 
to my screen. Then I could see what the computer 
was actually sending to the plotter. 

Usually, the problem was caused by the automatic 
formatting of the numeric parameters by the PRINT 
statement. For example, when a number becomes 
small enough, the PRINT statement switches from 
fixed-point format to floating point, which gives the 
plotter indigestion. That is the reason you find 
PRINT USING statements for numeric output in 
my programs. 

Because of HP-GL's ASCII orientation, this type 
of troubleshooting is easy to do. Simply print the of­ 
fending output and compare it to the syntax diagram 
of Figure 1 to find your problem. 

Some final words 
I hope that these two simple programs have shown 
how simple it is to produce very fine graphic output 
with your computer and HP-GL. There are many 
commands we haven't covered. The 7470A has 42 
HP-GL commands for plotting, and the RS-232C 
version adds 14 escape sequences to control the inter­ 
face. Larger HP plotters have even more commands. 
If you want or need graphics, HP-GL may just be 
your ticket. m 

Save valuable time! 
5 to 50 times faster 

performance than floppy disks 
and Winchester drives 

PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail­ 
able are interfaces for IBM, S100, TRS80, Apple, SS50, and 
most 280 uP, and software for most popular operating systems. 

, Additional interfaces are continually being developed for the 
most popular computers. 

SAVE MONEY! Basic Price for 256KB unit [Includes Interface and software] 
Increase your $ 1 095 plus tax (where applicable) and shipping [,: •. ,1 ~ 
computer's productivity • Visa and Master Card accepted. ~ 

The INTERSTELLAR DRIVE is a high performance PION 
data storage subsystem with independent power , INC. Tel.(617J923-S009 
supply, battery backup, and error detection. It has 101 R Walnut St., Watertown, MA 02172 
2 56KB to 1 Megabyte of solid state memory integrated TRS80 trademark of Tandy Corp. Apple trademark of Apple Computers 
to perform with your operating system. Interstellar Drive trademark of PION, Inc. 
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\fI5~ 
FULL SCREEN EDITOR 

The Professional's Editor tor 
Progratn Deve/optnenf 

Word Processing 
Source Code Translations 

Widely acclaimed as an editor, YEDIT has 
evolved to be much more. Only YEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you'll be able to 
perform complex, yet useful, text manip­ 
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
easure that YEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 
With two modes of operation, YEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) Wrote: 'If this 
review gives you an appetite for simplicity 
while editing, then YEDIT is well worth 
considering.' Its command language, based 
on TECO, is virtually a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk. Yet its simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 

YEDIT cuts programming time in half - with 
multiple file handling, macro capability and 
special features for Pascal, PL/l, 'C, Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/from INTEL translator macros are 
included). A complete line of translators will 
be available by the year's end. 

Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/re­ 
place operations. Hundreds of search/re­ 
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 
VEDIT easily configures to your favorite key­ 
board layout. Use any function or cursor 
keys you wish. It optimally supports nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
your most exacting needs. 

To order, please specify your 8080, Z80 or 
8086 microcomputer, operating system and 
disk format. 

IBM PC. Displaywriter 0 Zenith Z 1 00 and Z89 0 NEC APC 0 DEC Rainbow and vrl80 0 Televideo 802 
TRS-80 I. II and 160 Xerox 8200 Apple II Softcard 0 SuperBrain 0 NorthStar 

MP/M 0 CP/M-86 0 MP/M-86 0 Concurrent CP/M-86 0 Cromix 0 Turbo DOS 0 MSDOS 0 PCDOS 

VEDIT - Disk and Manual 
8080, Z80 orlBMPC , .$150 
CP/M-86 or MSDOS $195 
Manual only $18 

COMPARE VEDIT'S FEATURES 

• True Full Screen Editing 
• Horizontal scrolling 
• Edit files one disk in length 
• Automatic Disk Buffering 
• Compact (only 16K) and Fast 
• Display of line and column # 

• Set/Goto text markers 
• 'Undo' key to restore line 
• Automatic Indent/Undent 
• Adjustable Tab positions 
• Repeat function key 
• Text Move and Copy 
• 1 0 Scratch pad Buffers 
• Load/Save buffers on disk 
• Powerful command macros 
• Directory display 
• Edit additional (small) 

files simultaneously 
• Insert another disk file 
• Unlimited file handling 
• Recovery from 'Full Disk' 
• Change disks while editing 
• Word wrap, format paragraph 
• Simple Printing 
• 150 page indexed manual 
• Startup command file 
• Menu driven installation 
• Program CRT function keys 
• Support newest CRT terminals 
• Support smart CRT functions 
• Flexible Memory Mapped -support 
• Customizable keyboard layout 

c-::- .•••••.... ~~ 

/ 
CompuView 

PRODUCTS, INC. 
1955 Pauline Blvd., Suite 200 0 Ann Arbor, Michigan 481030 (313) 996-1299 

\ __ 
CP/M and MP/M are registered trademarks of Oigrtal Research Inc. Apple II is a registered trademark. 
of Apple Computer. Inc. MS-DOS and Softcard are trademarks of Microsoft. TRS-80 is a trademark 
of Tandy Corporation. IBM is a trademark of International Business Machines. 
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Listing 1 

REM ********************************************************* 
REM 
REM DRAW A CIRCLE US I NG HP-GL COMMANDS 
REM 
REM 
REM 
REM 
REM ********************************************************* 
REM 
REM FIRST, CONNECT BASIC TO THE SERIAL PORT 
OPEN "COMI :9600,N,8,1 ,CSIOOOO,DSIOOOO,LF" AS III 
REM 
REM INITIALIZE PLOTTER, SET LOWER LEFT, UPPER RIGHT AND SCALE 
PRINT 1I1,"INjIP2000,1000,8000,7000;SPljSC -2,2,-2,2j" 
REt1 
REM NOW DRAW THE CIRCLE 
REt1 
DEFSNG X,Y 
PI=3.1416 
FOR T=O TO 2*PI+.1 STEP PI/60 

X=COS<T) 
Y=SIN(T) 

PRINT III, "PA" j 
PRINT 111 ,USING "111111.111111" jXjYj 
PRINT III ,"PD" 
NEXT T 
REM NOW FOR A NICE LABEL 
PRINT IIl,"S1.19 .27j" 
PRINT 1I1,"PA PU 0 OJ'' 
PRINT 111 ,"CP -3 -.5;" 
PRINT 111 ,"LBCIRCLE",CHR$(3)j 
PRINT 111 ,"SPOj" 
END 

ADAPTED FROM HP BASIC TO IBM/MICROSOFT BASIC BY 
STEVE LEIBSON JANUARY 30, 1983 

Listing 2 

1130 PRINT 1I1,"INjSPljSC -2,2,-2,2j" 

Listing 3 

1000 
1010 
1 020 
1030 
1 040 
1050 
1 060 
1070 
1080 
1090 
1100 
1110 

REM ********************************************************* 
REM 
REM t'lAKE A PLOT U::;ING HP-GL COt'1~1ANDS 
REf"l 
REM 
REt1 
REt1 
REM '* *** ******* ** ****** '* * * * *** ** *** * * * '* '* ** **** * *** *** * ** * * *-* .•. 
REM 
REM FIRST, CONNECT BASIC TO THE SERIAL PORT 
OPEN "COMI :9600,N,8,I,CSI0000,DSI0000,LF" AS III 
REt·l 

ADAPTED FROM HP BAS I C TO I BM/111 CROSOFT BAS I C BY 
STEVE LE I BSON JANUARY 30, 1983 

1120 REM INITIALIZE THE PLOTTER AND DRAW THE AXES 
1130 REM 
1140 PRINT 111 ,"INjSPI jIPI250,750,5'250,6250j" 
1150 PRINT 1I1,"SCI,12,0,150j" 
1160 PRINT III ,"PA I,D PD 12,0 12,150 1,150 1,0 F'Uj" 
1170 REM 
1180 REM LABEL THE X-AXIS 
1190 REM 
1200 PRINT **1,"SI.2,.3;TL1.5~O;" 
1210 FOR X=I TO 12 
1220 PRINT 111 ,"PA "j 
1230 PRINT 111 ,USING "1111" jXjOj 
1240 PRINT 111," XT;" 
1250 READ A$ 
1260 PRINT 1I1,"CP-.33,-ljLB";A$jCHR$(3) 
1270 NEXT X 
1280 PRINT 111 ,"PA6.5,OjCP-7,-2.5jLBCALENDAR 1"10NTH"jCHR$(3) 
1290 DATA "J","F","t'l" ,"A" ,"M","J" ,"J" ,"A" ,"S","O","N","D" 
1300 REM 
1310 REM AND NOW THE Y-AXIS 
1 ~:20 REt1 
1330 FOR Y=O TO 150 STEP 25 
1~:40 PRINT III ,"PA 1,",Y,"YTj" 
1350 PRINT 1I1,"CP-4,-.25jLB"j 
1360 PRINT III ,USING "1I111111"jYj 
1370 PRINT 1I1,CHR$(3) 
1380 NEXT Y 
D,'O PRINT 1I1,"PAl,150jCP-4,2jLBINCOME $"jCHR$(3)jCP -9,-1;" 
1400 PRINT 1I1,"LB(THOUSANDS)"jCHR$(3) 
1410 REt1 FINALLY, PLOT SOME [lATA 
1420 REM 
1430 PRIHT 1I1,"LT3j" 
1440 FOR P=4 TO 6 
1450 PRINT III ,"LT"; 
1460 PRINT 1I1,USING "1111" jPj 
1470 PRINT 111," ,8j" 
1480 PRINTIII,"PU" 
1490 FOR X=I TO 12 
1500 READ Y 
1510 PRINT III ,"PA"j 
1520 PRINT IIl,USING "1I111111"jXjYj 
1530 PRINT 1I1,"PD" 
1540 NEXT X 
1550 t'tEXT P 
1560 PRINT 1I1,"SP;" 
1570 DATA 55,60,63,62,55',54,50,46,47,49,53,58 
1580 DATA 23,25,18,22,23,27,27,25,24,28,27,27 
1590 DATA 45,50~52,53,52,51 ,55,60,72,87,101,122 
1600 END 

:z: 
" • " ••• 
o o ::J •....•. 
:5" 
c 
CD 
0.. 



Plug this powerful color video 
graphic system into your IEEE-696 bus 
and watch your computer open its 
eyes. Exercise your creativity develop­ 
Ing new ways to study your world and 
discovering the flexibility of video 
imaging. Our real time frame grabber 
f;)lves you instant availability of the 
Image to be processed. The CAT 1600 
is the creative link between machine, 
man and the world. 

Resolution is the name of the game, 
and. we've got it. Physically you're 
looking at 512 x 512 pixels up to 24 
bits deep. And that's real color. Now, 
center on a pixel, any pixel, and roam 
the screen through an image space 
as large as 1 K x 2K. Zoom in and 
explore a close-up of 32:1, not in the 
usual quantum leaps of integer zooms, 
but in smooth logarithmic steps of 

1.1 %. A smooth zoom .. '. that's human 
engineering. . 

At the heart of the matter is a dedi­ 
cated 8086 image processor. It blazes 
a 16 bit wide path through the various 
memories, lookup tables and image 
parameters as it executes high level 
commands from your host processor. 
Up to 48K of static RAM makes the 
image processor useful for download­ 
ing custom programs from the host. 

When it came to adequate memory, 
we didn't forget. 768KB of dynamic 
memory gives you plenty of image. 
Our PROMs have a library of 64K 
organized into over 130 sophisticated 
graphics commands such as continu­ 
ous live digitization, character and 
shape generation, global image man­ 
ipulation and animation effects, to 

CIRCLE 249 ON READER SERVICE CARD 

relieve the host computer from low 
level primitives. 
At your disposal is a palette of 16.7 

million colors and 256 shades of gray. 
Quantized lines or free-hand sketch­ 
ing completes the picture. Use a 
variety of pen widths, brush strokes 
even airbrush! Now imagine what yo~ 
can do With a superb quality image 
captured in real time from a color video 
camera. Contact us for an eye opening 
demonstration: 935 I ndustrial Avenue, 
Palo Alto, CA 94303. 415/856-2500. 

DIGITAL = GRAPHIC 
-=SYSTEMS, INC. 

Jt\..-hat You See Is Jt\..-hat You Get. 



A Laboratory Application of 
Microcolllputer Graphics 

by Kalle B. Gehring and John W. Moore 

I n the summer of 1980 we developed a Pascal 
graphics and instrument interface program for 
one of our Z80jS-100 based microcomputers. 
The computer interfaces to a stopped-flow 
spectrophotometer and replaces a storage oscil­ 

loscope and polaroid camera. A TV monitor connect­ 
ed to a set of Cambridge Development Laboratory 
(CDL) graphics boards displays kinetic traces, ex­ 
perimental parameters, and the results of analysis. 

The stopped-flow interface (Figure 1) shows the 
value of having a computer graphics system connect­ 
ed to a laboratory instrument. Although data points 
can be read by the computer without the graphics 
system, the user has no way of knowing whether the 
data is valid. The graphical representation of the ki­ 
netic traces allows users to evaluate the experiment 

Kalle B. Gehring and John W. Moore, Chemistry 
Dept., Eastern Michigan University, Ypsilanti, 
MI48197 

as it progresses and to correct experimental errors 'be­ 
fore they are saved for analysis. In our stopped-flow 
interface it is also necessary to see the kinetic trace in 
order to decide what part of the trace should be used 
for the analysis. Our system uses a lightpen to read 
the endpoints used in analysis from the TV screen. 

Besides simply replacing an oscilloscope, the inter­ 
face program provides permanent storage of the ki­ 
netic traces that can later be recalled on the TV mon­ 
itor. A second program performs a least-squares 
analysis on the traces to find the kinetic rate con­ 
stants. Previously kinetic traces were digitized by 
hand from a polaroid photograph and entered into a 
hand-held calculator for analysis. The computer in­ 
terface not only provides greater throughput, but di­ 
gitizes the kinetic traces more accurately and can 
statistically combine the results of several hours of 
data collection. 

A stopped-flow spectrophotometer measures the 
rate of a chemical reaction from the rate of disap- 

I FLOPPY DISK STORAGE I 
DOT-MATRIX PRINTER 

(OPTIONAL) 

MICROCOMPUTER 
DIGITAL PLOTTER 

(OPTIONAL) 

LlGHTPEN I I 
GRAPHICS 
INTERFACE - VIDEO 

MONITOR 

CONSOLE 
TERMINAL 

I 
ADC 

r--------t------------1 
I I 
: TRIGGER OSCILLOSCOPE rt 
I MICROSWITCH I "------ •• 
I, I 

r-------------..J i L : 

I I 
I LAMP t-- MONOCHROMATOR I-- RAPID MIXING PHOTOMULTIPLIER I 
I CELL I 
I I 
I I 
I I 
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I I L , J 
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Figure 1. Block diagram of a microcomputer-interfaced stopped-flow spectrophotometer. 
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PURELY NUMERIC MISCELLANEOUS INITIALIZATION 

I PLOTS I 
READING AND SETTING 
GRAPHICS VARIABLES 

SCALE' I CLEAR II SCROLL , , DUMP' SETORIGIN 

WHRORIGIN 

1 SYMPLOT 1 1 AXIS 1-- ..... 1 NUMBER 1 I WHERE I 
~~~/ 

LlNEPLOT I I SYMBOL I PI-P-O-LY-G-O-N-", 

~/~- I PLOT I I QUICKDRAW I 

INK PLOTTER 10"x 7" / ~SSEMBLY-LANG~AGE ROUTINES IT.V.) 
640 x 512 P XELS 

POINTPLOT 

SETCOLOR 

PENCOLOR 

PIXELCOLOR 

LlGHTPEN 

.....___ HARDCOpY ON 
.•.••• DOT·MATRIX 

IDS PRINTER 

Figure 2. Flowchart of the graphics subroutines. Boldface routines use both the TV graphics boards and the 
plotter. Except for QUICKDRAW, all the functions draw lines by calling PLOT, which allows programs to 
preview plots on the TV monitor before plotting. This software is available for a nominal fee through the USUS 
library. The figure was drawn by a HIPLOT ink plotter. 

pearance or appearance of a colored reactant. In the 
stopped-flow apparatus, two solutions flow through a 
Y -shaped tube, where they mix and start to react. At 
the bottom of the Y tube is an observation cell and a 
photomultiplier tube. The time course of the reaction 
is studied by abruptly stopping the flow, so that in­ 
stead of flowing out of the tube the solutions react in 
the observation cell. Our spectrophotometer, a Beck­ 
man DU monochromator, is connected to a linear-log 
photometer that provides a 10V signal that reflects 
the intensity of light passing through the reacting so­ 
lution. This voltage signal is digitized by a multi­ 
channel Tecmar analog-to-digital (ADC) board con­ 
nected to the S-l 00 bus of the Z80. When the flowing 
solutions are stopped, the stopped-flow apparatus 
closes a circuit to signal the computer to start the 
kinetic trace. The ADC board polls this circuit and 
starts converting the photometer signal when the cir­ 
cuit is closed. 

Our system was developed using UCSD Adapta­ 
ble Pascal 11.0 (see the November 1982 Microsys­ 
tems for a description of implementing UCSD Pascal 
on our system). UCSD Pascal provides an editor, 
linker, and Z80 assembler as well as the Pascal com­ 
piler and p-machine. The graphics software is in a 
UCSD Pascal Unit that allows the graphics subrou­ 
tines to be compiled separately from the interface 
programs. This allowed the graphics subroutines to 
be written before the interface program and allows 
the graphics system to be used by other application 

programs. A set of Z80 assembler routines are asso­ 
ciated with the Graphics Unit for the low-level con­ 
trol of the graphics boards. The two interface pro- . 
grams, Data Collection and Data Analysis, are both 
Pascal programs that call procedures in the Graphics 
Unit. The Data Collection program also calls an as­ 
sembly-language routine to do the time-critical ana­ 
log-to-digital conversions. 

The Graphics Unit was developed along the lines 
of the Fortran Calcomp plotting routines. The soft­ 
ware was originally written for a Houston Instru­ 
ments digital plotter and was later upgraded for the 
TV boards. Programs can switch easily between the 
plotter and TV monitor because output from the 
Graphics Unit is funnelled through one subroutine, 
PLOT. PLOT chooses to draw on the plotter or to 
call an assembly-language subroutine to draw on the 
TV monitor. The stopped-flow interface does not use 
the plotter because of the availability of hard copy of 
the TV screen on a dot-matrix printer. Both the Data 
Collection and Analysis programs allow the experi­ 
menter to save a picture of the kinetic trace by calling 
(through the Graphics Unit) the assembly-language 
subroutine that scans the graphics boards memory 
and prints it on an Integral Data Systems (lDS)445 
printer. Figure 2 shows a flowchart of the Pascal sub­ 
routines in the Graphics Unit. The higher-level sub­ 
routines draw graphs and text, while the lower-level 
routines draw lines, clear the screen, and read vari­ 
ables from the graphics boards. 

Graphical representation of the kinetic traces 
allows users to evaluate the experiment as 

it progresses and correct experimental errors 
before they are saved for analysis. 
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I'took 
hundreds of years 
to bu the world's 
most advanced 
spreadsheet. 

Way back in 1534, a Venetian scholar 
wrote a text that standardized the 
techniques of modern bookkeeping. 
And up till 1979, there weren't a lot 
of real improvements in the way 
people did spreadsheets. You still 
had to enter all your figures by hand. 
Run all the totals yourself. And when 
you had to make a few changes, you 
had to run the totals all over again. 
Then along came a program that 

let you create spreadsheets on a 
personal computer. Without touching 
a pencil. Or adding anything by hand. 
Best of all, this new program gave 
you the freedom to look at your bal­ 
ance sheet a dozen different ways if 

you felt like it. Because all you had 
to do was change one figure, and the 
computer would refigure everything 
else for you. Automatically. 

Like most breakthrough ideas 
though, this original spreadsheet 
program had a few things that defi­ 
nitely needed improvement. For in­ 
stance, all the columns had to be the 
same width. And the entire system 
took about 20 hours to learn. 

So we developed SuperCalc;w 
which was such a giant step in the 

1979 

1534 

NET 120 131 

right direction that it became a best­ 
seller. Over 250,000 copies in only 
18 months. 
Today, we've gone even farther. 

After talking with thousands of cus­ 
tomers, we've found a lot of impor­ 
tant new features you'd like to have. 
And we've built them into the world's 
most advanced spreadsheet. 
SuperCalc2. 
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It'lltpke 
you 10 m utes to 

learn it. 10 minutes to 
SuperCalc2. 

With SuperCalc~ you step by step. And an AnswerKey™ 
get all kinds of fea- that gives you instant help right on 
tures that have never the screen. Because of these fea­ 
been possible before. tures, you can actually create your 
Like custom format- first spreadsheet in 10 minutes flat. 
ting capabilities. Auto- Even if you've never used a cornpu- 

matic consolidation. Sorting. And ter before. 
. more. Take a look at the spreadsheet Su perCalc2 is available for the 
below, and you'll see just how much IBM PC and XT. Where it can run in 
we're giving you. full color. With full memory. Even on 

Best of all, we made it just as easy hard disk. It's also available for CP/M, 
to use as the original SuperCalc. CP/M-86, MS DOS and other opera­ 
There's a self-paced starter guide ting systems, so you can use it with 
that shows you exactly what to do, most popular personal computers. 

Combines 
any number of spreadsheets 

-automatically! 
/ 

Create 
your first 

spreadsheet 
model in 

10· minutes 
flat. 

1983 Calendar/date 
capabilities . • o ~NY CONSOLIDATED MONTHLY 

• 2 Today's Date 
Pa roll Start Date 

4/15/83 
41 1/83 

But with all its advanced features, 
SuperCalc2 is the same price as the 
original SuperCalc. Only $295, sug­ 
gested retail. We're also offering 
SuperCalc for only $195. And an up­ 
grade to Super-Calc- whenever 
you're ready. 

So. If you've always thought there 
had to be a better way to do your 
spreadsheets, stop by your closest 
computer store. And take a good 
look at SuperCalc? After just 10 min­ 
utes, you won't want to do one more 
spreadsheet the old way. 
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Microcomputer Graphics continued ... 

Both the interface programs are menu-driven in 
much the same way as UCSD Pascal. At each point 
in the program the top line of the console presents the 
available commands, and the user types just the first 
character to select a command. An inexperienced 
user is guided through the experimental procedure by 
the order of the available commands. 

The Data Collection program emulates the oscillo­ 
scope screen through the CDL graphics boards and 
presents prompts on the console. In the experiemen­ 
tal procedure, the photometer is first calibrated with 
0% and 100% transmittance through the reaction 
cell. After a sweep speed is selected the computer 
waits for a signal from the stopped-flow apparatus 
that the reaction is starting and then records 101 con­ 
versions of the reaction trace. The 0%, 100%, and ki­ 
netic traces as well as the experimental parameters 
are displayed by the Graphics Unit on the TV moni­ 
tor (Figure 3). After each kinetic trace the user is 
given the option of saving the trace as part of a disk 
file, discarding it, or printing it on an IDS dot-matrix 
printer connected to the graphic system. 

The actual A to D conversions are done by a Tee­ 
mar multichannel ADC board with 12-bit resolution. 
It is controlled and read by a Z80 assembler routine 
that uses an interrupt timer on a Cromemco TU­ 
ART board to provide accurate timing. A to D con­ 
versions are initiated at rates from 5000 hertz to 20 
hertz. Since each kinetic trace is sampled at 101 
points, reactions occurring in 20 milliseconds to 5 
seconds can be studied. 

Trece 3 A[01=0.S57· A [ i n f 1 = 0. '120 

Trace :3 Race consLane = 20.54S 

.00'10M Dimer vs .00081MCe'l+,H+=2.u=2, .015MMo6+ 

0. ceo 0. t':J2S a.050 0.1'375 0.101.3 0.125 0. '50 0.175 0. zao 
r In. •• Le e c) 

Figure 3. Example kinetic trace from an experiment. 
The TV screen was "DUMPed" to the dot-matrix 
printer, a process that takes about 2V2 minutes. The 
axes are absorbance versus time. Two traces are 
shown: the top one is the final (t = infinity) absor­ 
bance. and the lower trace is the change in absor­ 
bance during the reaction. 

! .0940H Dimer vs .00081MCe1+,H+;2,u=2, .015MHo6+ 

-1 " '" : 

e. ~~0 0.020 0.040 D.0&fJ 0.080 0. 10t! 0.120 0. 1,0 0. \ 60 
fiB€! t e ec r 

Figure 4. Sample kinetic analysis. The data from the 
previous figure were analyzed and a rate constant 
determined; this figure shows the data points and 
the line of best fit as displayed on the TV monitor. 
(The second line of text above the trace is a descrip­ 
tion of the experiment.) 

The Analysis program is run after data collection 
is complete. It reads kinetic traces previously saved 
as disk files and performs an analysis according to 
either first- or second-order reaction kinetics. A 
graph of the data and a line of best fit is displayed on 
the TV monitor and can be printed. Figure 4 shows a 
sample graph. At the end of the analysis the kinetic 
rate constants of several traces can be weighted-aver­ 
aged and a table of the results saved on disk. In ad­ 
dition to the menu-style input from the console, the 
Analysis program uses a lightpen connected to the 
CDL graphics boards to select the section of the ki­ 
netic trace to be analyzed. 

Our graphics software (with documentation) is 
available in a variety of disk formats for a small dis­ 
tribution fee through UCSD Pascal User's Group 
(USUS) library. Write to the USUS library, care of 
Dr. James Gagne, Datamed Research, 1433 Rosco­ 
mare Rd., Los Angeles, CA 90024, (213) 472-8825. 
Anyone interested in obtaining a listing of our two 
interface programs should write to us. 

Our TV graphics hardware consists of a set of 
three Cambridge Development Laboratory graphics 
boards. The boards contain all of the graphics mem­ 
ory for 512 x 640 pixels and provide a composite vid­ 
eo signal for a TV monitor. The boards are controlled 
through eight I/O ports that implement a number of 
powerful hardware functions. For displaying text, a 
screen-scrolling function and a specialized "byte 
writing" function are available. For our purposes, we 
were pleased by the high speed of the boards and spe­ 
cial features such as the lightpen that can read a po- 

The CDL graphics boards and the Tecmar ADC board have worked 
without any problems, transforming our Z80/$-100 computer 

into an advanced digital storage oscilloscope. 
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Microcomputer Graphics continued. 
DEVICE-INDEPENDENT 

CPIM GRAPHICS 
sition from the TV monitor. Up to 16 colors are avail­ 
able with the CDL boards, but this entails purchas­ 
ing three additional boards for the necessary graphics 
memory. 

The Houston Instruments HIPLOT digital plotter 
is 10" by 7" flatbed ink plotter. It is connected to the 
computer through a 4800-baud serial port that sends 
11 different ASCII characters to control the pen 
movements. The plotter has a maximum resolution of 
200 steps per inch and a maximum speed of 480 steps 
per second. Our plotter has worked very well connect­ 
ed to the graphics software, although it is not used by 
the stopped-flow interface. Figure 2 shows the high 
quality of drawings possible with this inexpensive 
plotter. 

The stopped-flow spectrophotometer interface has 
been in operation for more than two years with very 
good results. The CDL graphics boards and the Tee­ 
mar ADC board have worked without any problems 
and have transformed our Z80/S-100 computer into 
advanced digital storage oscilloscope. The high-reso­ 
lution graphics displays the experimental data col­ 
lected from the ADC board, and, with the lightpen, 
provides an easy means of entering parameters used 
in the data analysis. Experiments can be saved on 8" 
floppy disks for permanent storage, and the graphics 
boards memory can be printed to give hard-copy 
graphs of kinetic traces and analyses. To borrow a 
chemist's term, the rate limiting step in the laborato­ 
ry is no longer the analysis of the experiments, but 
preparing and doing the experiments. f!I 
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AXIS, SYMBOL. etes ) but utilize many available graphic output devices. A 
generation of prior graphics application ecrtweee becomes accessible under 
CP/M(tm), and new programs using QCAL handle graphics in a time-proven, 
standardized, and transportable manner. Metric capability Is bull t-In, 

QCAL Includes (at $295 on 8" SO diskette) user'. manual, sample programs, 
relative obj eet code for the emulated calls, source for fonts (7 alphabets tor 
USA and Western Europe) t and source for one sample graphics device driver. 
Available choices are HIPLOT(tm), Watanabe(tm), end NEC Spinwriter(tm). 
Custom fonts and drivers are easily created usi~ supplied documentation. 

QCAL was featured In the US exhibit at "Europe Software 82", The Netherlands. 
Jt 1& now in use around the world. 

QCAL (tm) Tesseract AJloclates, Calcomp (tm) California Computer Products, 
Inc.J Microsoft (tm) Microsoft Corp., CP/M (tm) Digital Research, Inc., 
HIPLOT (tm) Houston Instrument dIvIsion of Bausch &. Lomb, Watanabe (tm) 
Watanabe Instrument Corp., Splnwriter (tm) NEC Information Systems, Ine , 

TESSERRCT RSSOCIRTES 
ST I NSON LAKE RORD [~IIII!!!II 
RUMNEY, NH 03266 ~t::::::::::J 
(603) -786-956 L (617) -964-6740 

CIRCLE 9 ON READER SERVICE CARD 

"MR EDit"™ 
VIDEO TEXT EDITOR 

The INTELLIGENT Workhorse of CP/M & MP/M 
MR EDit is now available on a 30 day trial and money back guarantee. 

If not completely satisfied, you will be refunded the purchase price less shipping charges. 

FEATURING: 
• User Configurable to ANY non-memory mapped VDT with at least 12 

lines of 64 columns. 
• Fully screen oriented with comprehensive status information line. 
• User defined mix of commands and function keys. 
• Function keys are LIVE and screen of text stays in place and in view 

EVEN IN COMMAND MODE. 
• Cursor is maintained in proper text location EVEN IN COMMAND 

MODE. 
• English language commands: can be abbreviated as desired. 
• Insert, Overwrite. and Command modes. 
• Can be used Standalone or with a Text Processor for Word Processing. 
• Handles MBASIC Line continuation. 
• MR EDit supports 129 commands. 
• 189 page comprehensive user manual. 
• Automatic File Backup. 
• Written in assembler for speed and efficiency (over 10,000 coding 

statements). 

PARTIAL COMMAND SUMMARY: 
• Cursor Control: up, down. left, right, by character, line, word, 

paragraph, screen, buffer; user defined tab stops. User definable 
visible Tab and Carriage Return characters. 

• Delete character, word, line (all bidiractional), to EOL/BOl; area or 
paragraph. 

• Automatic word wrapping at any column; automatic paragraph alignment. 
.' List on Line Printer by line or area. 
• Extensive search/replace capabilities; supports up to 10 simultaneous 

search/replace arguments. local or Global search capability. 
• Disk Directory and File Deletion, both selective by user. drive, and file, 

with wildcards allowed. Selective Disk Reset. 
• HORIZONTAL window control for easy editing of material wider than 

the screen. 
• Primary and secondary files for both input and out, if needed. 
• UNSURPASSED edit command files and iteration macros. 
• Indent level control for structured programming. 
• On-the-fly definition of a function key as any combination of commands. 

ONLY $29.95 with complete documentation and installation instructions. (Tn residents add 6.75% sales tax.) 
VISA and MasterCard welcome: send account number and expiration date. Order today by letting us know 

your computer model, terminal and disk format desired. (8" and 5%" soft sector only) 
Add $3.00 shipping U.S., $10.00 foreign order. For more information call or write. 

Micro Resources Corporation 
6922 Harding Road, Suite 117-A 

Nashville, Tennessee 37221 
615·352·4605 

Dealer inquiries welcome. 
CP/M and MP/M are trademarks of Digital Besearch. Inc. 
MR EDit is a trademark of Micro Resources Corporation. 
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Konan s board array of feature­ 
packed, versatile controllers makes 
your design decision simple and 
cost-effective. The Konan S -100 con­ 
troller line provides you with the 
assurance that you have designed-in 
the high performance and quality 
you demand. And highly qualified, 
technical support and prompt 
deliveries go a long way to ensure 
you'll meet your production schedule ... 
on time! The spectrum includes: 

The DGC-100 A high performance 
5)4" hard disk controller. .. with full 
sector buffering, error correction, 
automatic flaw mapping ... all standard 
features. And the versatile OGC-100 
supports the known spectrum of 
Seagate ST-506 compatible drives. 
The SIIIIC-200 A versatile disk 
controller that interfaces S-100 bus 
microcomputers with all fixed or 
removable media disk drives with 
SMO interfaces. And each SMC-200 
will control up to 2 drives and up 

to 1200 Megabytes ... using only one 
bus slot. 
The SIIIIC-fOO A cost-efficient, 
versatile controller that interfaces 
S-100 bus microcomputers with all 
fixed or removable media disk 
drives with SMO interfaces. Each 
SMC-100 will control up to 4 drives 
and up to 2400 Megabytes ... using 
only 2 bus slots. 
The Enhancer An intelligent, 
9-track IBM compatible, )6" tape and 
high speed printer and reel-to-reel 



tape controller. The Enhancer inter­ 
faces to both Pertec Micro Formatter 
and CDC 92144 compatible tape 
drives. And the Enhancer features an 
8-bit parallel, high speed printer port . 
The OCtOplU5 A versatile, low cost, 
quality solution for multi-user or data 
acquisition systems. The Octoplus 
features selectable serial data rates 
from 110 to 19.2 K Baud, selectable 
real-time interrupts from 3.125 ms 
to 100 ms, and a general purpose, 
8-bit parallel input port. 

For more information on how 
Kanan's spectrum of S -100 solutions 
can put you in control ... call or write: 
...,...~ __ •••• __ T.M. •••••••••••••••• 

••• C •••••• lDl 
1448 North 27th Avenue/ Phoenix, Arizona 85009 
(602) 257-1355 
TWX/TELEX 9109511552 
OGC-100, SMC-200, SMC-100, Enhancer and 
Octoplus are tradenames of Konan Corporation. 
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GrafTalk 
A graphics package for producing pie, bar, and line plot graphs 

by Joseph W. Long 

G rafTalk is a business-oriented graphics package which can be used to produce 
pie, bar, and line plot graphs. It is in­ 
tended for a wide range of users: Both 
people with relatively little computer 

knowledge and experienced graphics programmers 
can easily and profitably use GrafTalk. GrafTalk is a 
superb package: it is easy to install, easy to use, beau­ 
tifully documented and very powerful. Using its ex­ 
tensive tutorial, it is possible to produce graphs with­ 
in a few minutes of installing it. Exploring all of the 
power of GraITalk will take some time, but it's an 
enjoyable process because of the very high quality of 
the documentation and the extreme power of the 
package. 

It should be possible to run GraITalk on nearly 
any CP/M-based system that drives a graphics de­ 
vice through a serial or parallel output port. Systems 
using special graphics boards or memory-mapped 
graphics mayor may not work with GrafTalk. For 
this type of system it would be a good idea to contact 
Redding Group, Inc., before you buy. At this time, 
only seven systems (Altos-all models, Radio Shack 
Model II, Xerox 820 Superbrain I, North Star Ad­ 
vantage, IBM PC with Baby Blue board, Zilog 
MCZ-2 plus directions for any Z80 computer with an 
SIO, 8251 or 2661 chip) are supported in the sense 
that specific directions are included for them with 
GrafTalk. My system (Horizon, ADM3 + RG512 
Graphics, DMP4) was quite easy to get going, but 
again, I would suggest contacting Redding Group be­ 
fore you buy to avoid any surprises. 

Installation 
I installed GrafTalk correctly the first time I at­ 
tempted it, using the "INSTALL" program which, 
together with the documentation provided, makes the 
installation quite straightforward. The installation 
documentation is adequate, but does not have the 
high polish of the rest of the package. A person with 
little or no microcomputer experience might have 
some problems trying to follow the INSTALL docu­ 
mentation. 

The installation program is menu-driven and al- . 
lows the installation of a console device, up to three 
graphics devices and, in addition, changing of various 
default settings (more on these default settings later). 
GraITalk supports a number of video terminals and a 
variety of graphics hardware, including video graph­ 
ics devices, digital plotters, and printers with graph­ 
ics capabilities (see Table 1). 

The documentation includes an example installa­ 
tion dialog, but it is placed at the end of the installa­ 
tion manual, and I must confess that 1 didn't find it 
until I had successfully completed installing my ter­ 
minal and video graphics. My first attempt at instal- 

Joseph W. Long, Dept. of Chemistry, Broome Com­ 
munity College, Binghamton, NY 13902 
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lation led to the sign on prompt and a "FOR HELP 
TYPE HELP" message, but no keyboard response, 
so 1 redid the installation with the same result. The 
problem is that GrafTalk needs about 10 seconds af­ 
ter the prompt appears to bring itself all the way up. 
After my third try I went for coffee, and when I re­ 
turned everything was working. Ten seconds seems 
like forever when you are bringing up new software! 
This delay is not mentioned in the documentation. 

Structure 
GraITalk operates in two modes. There is a com­ 
mand processor and a text editor. The command pro­ 
cessor allows you to run graphics programs created 
using the text editor. A variety of utility type com­ 
mands is also available in the command mode for 
clearing video graphics, clearing the terminal screen, 
switching plotters, etc. These are all mnemonic two­ 
letter commands that are easy to remember. 

There is an extensive HELP file which I found my­ 
self gradually relying on more and more-it is often 
quicker than looking in the manual if you don't need 
a detailed explanation. A powerful feature included 
in the command mode is that almost all of the graph­ 
ics commands used to create graphs are available in 
the command mode. This means that plots can be 
made interactively, so it is very easy to quickly ex­ 
plore the graphics commands and what they do. This 
capability, along with the outstanding tutorials in the 
manual, make learning GrafTalk a pleasure. 

The text editor included with GrafTalk is an excel­ 
lent piece of software. It is video oriented and has a 
command/status line across the bottom of the screen. 
I found it very easy to adapt to (I use Word Master 
for most text editing). The editor is a subset of a larg­ 
er editor called "SCATE" marketed by Redding 
Group. I intend to look into SCATE further because 
I am highly pleased with the portion included with 
GrafTalk. The editor allows two workspaces, so that 



Plotter 
DMP-3, 4, 6, 7, 29 
TEK 4662 
HP 7220, 7225, 7221, 7470 
CALCOMP 81 
GOERZ 281 
STROBE 100 
WATANABE 4675 
IBM XY/750 

Screen Dump Devices 
(From Screen or Disk) 

Anadex 9501 
NEC 3510, 3520, 5510, 5520, 7510, 
7520 
Paper Tiger IDS 460 
Epson, MX80, MX100 
Diablo 1640, 1650, 630 
IDS PRISM 

Graphics Video 
(Tektronix 4010 Compatible) 

* ADDS VIEWPOINT 
* ADM 3A, 3A+, 5 
10-100 
MICROANGELO MA512 
TAB 132/15-G w/TB600 board 

* TELEVIDEO 910, 910+, 912, 
920, 925, 950 
* VT 100 
* VT 132 

Graphics Printers 
Diablo 1640, 1650, 630 
NEC 

"\ / 
TABLE I 

GRAPHICS DEVICES SUPPORTED 
/ -, 

*':fhese screens require retrofits from Digital Engineering, Datatype and/ or Selanar. 

two graphics programs may be worked on at the same 
time, which I often found to be convenient in devel­ 
oping new programs. Working with the editor is very 
easy because the program currently in the workspace 
can be executed using a simple escape command. Af­ 
ter the program is executed you are automatically 
returned to the edit mode, ready to continue develop­ 
ment. If you go to the command mode and then re­ 
enter the editor, the program in the work space is still 
there, ready to go. 

You can use SCATE as a text editor for non­ 
graphics work: I was able to write a Basic program, 
leave GrafTalk, and load and run the program using 
Microsoft Basic. You cannot use the editor without 
loading GrafTalk first, but I think of this capability 
as a nice little "free bonus." Also, GrafTalk can read 
files created with other text editors, which could be 
very helpful if you have large data files, since they 
may not have to be retyped. 

Using GrafTalk 
Producing graphs with GrafTalk is child's play. All 

plotting parameters have default values, so that a 
graph can be produced with very few commands. 
Many of the default settings will of course not pro­ 
duce the graph that you want, but you do have a firm 
place to start in learning to get exactly what you are 
after. I think that this feature is one which makes 
GrafTalk such a beautiful package. 

To produce a graph, GrafTalk needs some data, 
which can be entered in the immediate (i.e., com­ 
mand) mode (see Listing 1) or put in a disk file via 
the text editor. The command "PIE R2" will produce 
a pie graph of the data in row 2 of the data (Figure 
1). The commands "BAR R2 Rl" and "PLOT C2 
C3 VS C1" produce the plots in Figures 2 and 3. 

From this simple start, GrafTalk will do as much 
for you as you are willing to learn. Everything can be 
changed, in nearly any way you might like. Titles, 
axis names, tick mark names, and any other alphanu­ 
meric labeling in any position are easy to add. The 
size of the plot may be changed and positioned any­ 
where on the plotting surface. The automatic scaling 
of data can be defeated and the number and position 

Intended for a wide range of usere, GrafTalk is a 
superb package: easy to install, easy to 

use, beautifully documented, and very powerful. 
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23% 

47% 

even a hi-low speed feature for this movement. A 
similar mode, "JOYSTICK", allows you to position 
titles, legends, and other text where you want, if the 
default locations are not right. 

GrafTalk has other even more powerful ways of 
setting plot sizes: there are three graphics coordinate 
systems: NORMALIZED, WORLD, and USER. 
There are also USER and WORLD WINDOWS 
which I won't attempt to explain further here, as they 
are somewhat complicated. The manual has an ex­ 
planation in this section entitled "Notes to the hope­ 
lessly confused," which is encouraging since this ma­ 
terial is covered in a section labeled "Advanced Plot­ 
ting Methods," and many users of GratTalk will 
probably never have need of these commands. Still, 
they are there for those who want them. 

Data files may contain up to three ignored charac­ 
ters. This means that dollar signs, commas, and % 
signs (these are the default characters and can be 
changed) will be ignored: $23,000 and 14.05% are 
read as 23000 and 14.05 by GratTalk (see Listing 2). 
It should be possible to use many existing data files 
without modifying them to be readable by GrafTalk. 
GrafTalk has a "MARKER" command that allows 
data files to be broken up into sections; a program 
can access data in any desired section. Data files may 
contain up to 20 rows (35 rows in version 2.0, re­ 
leased in April 1983) and an "unlimited" number of 
columns. With more than 20 (35) rows, however, 
data can be plotted only as columns. 

Another highly useful feature is a marker that al­ 
lows you to mark a beginning and endpoint in a pro­ 
gram you are developing-only the program state- 

2 3 

3eJ% 

fIGURE 1 

Note: The plots in Figures 1-3 were done using 
Graf'Talk's "REGION" command, which controls 
the size and position of a graph on the plotting 
surface, and the "TEXT" command for lettering. 

of tick marks can be specified. The sequence of shad­ 
ing patterns and the patterns themselves can be var­ 
ied. Even the size and aspect ratios of alphanumeric 
text can be changed. Colors are supported for devices 
with that capability, and color sequences may be var­ 
ied or defeated. The list is endless. 

As I mentioned above, this is a very powerful pack­ 
age indeed. All of the above graphing parameters and 
many more are available and easy to use because of 
the tutorial examples, most of which are illustrated, 
and the reference documentation, where each com­ 
mand is thoroughly explained. One could really learn 
to use the package by ordering the manual only and 
carefully going through the tutorial and reference 
sections. 

An especially useful feature of GratTalk is that a 
plot may be rapidly developed using a video graphics 
device; then, when everything is just the way you 
want it, hard copy may be run on a plotter or graph­ 
ics printer. Having available a fast video graphics 
display is of great help in quickly developing a plot. I 
would hate to have to do all of my plotting develop­ 
ment using just the digital plotter, although most 
GratTalk users seem to do it that way. 

If you do have only a digital plotter, there is the 
one out that GrafTalk provides. You can set the plot­ 
ting area to be quite small during the development 
process, and when the graph is correct you can reset 
the plot size. Because of the area effect, cutting the 
plot size to one third speeds up plotting by a factor of 
almost 10. 

GratTalk provides several ways to control the size 
and position of a graph on the plotting surface. The 
"REGION" command causes a cursor to appear on 
the graphics device, which can be moved to the posi­ 
tion you want to be the lower left limit. You then 
move the cursor to the upper right limit, and all sub­ 
sequent plotting will be done in that area. There is 

1 

fIGURE ·.·2 
GrafTalk's text editor allows two workspaces, so that two 
graphics programs may be worked on at the same fi",e. 

This is a convenient feature for developing new programs. 
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FORTH for Z·80®, 8086, 68000, and IBM® PC 
FORTH Application Development Systems include interpreter/compiler with virtual memory management and 
multi-tasking, assembler, full screen editor, decompiler, utilities, and 130 + page manual. Standard random ac­ 
cess files used for screen storage, extensions provided for access to all operating system functions. 

Z-80 FORTH for CP/M® 2.2 or M P/M II $ 5.0.00 
8080 FORTH for CP/M 2.2 or MP/M II $ 50.00 
8086 FORTH for CP/M-86 or MS-DOS $100.00 
PC/FORTH™ for PC-DOS, CP/M-86, or CCPM $100.00 
68000 FORTH for CP/M-68K $250.00 

FORTH + Systems are 32 bit implementations that allow creation of programs as large as 1 megabyte. This is 
the only language that supports the entire memory space of the 8086/88 directly for programs and data! 

PC/FORTH + for PC-DOS or CP/M-86 $250.00 
8086 FORTH + for CP/M-86 $250.00 

Extension Packages for FORTH systems 

Software floating point (l-80, 8086, PC only) $100.00 
Intel 8087 support (8086, PC only) $100.00 
AMD 9511 support (8086, l-80 only) $100.00 
Color graphics (PC only) $100.00 
Symbol ic interactive debugger (PC only) $100.00 
Cross reference utility $ 25.00 
PC/GEN™ (custom character sets, PC only) $ 50.00 
Hierarchical file manager $ 50.00 
B-tree index manager $125.00 
B-tree index and file manager $200.00 

OTF + Screen editor and text formatter by Leo Brodie, 
for IBM PC with IBM or Epson printer $ 50.00 

Nautilus Cross Compiler allows you to expand or modify the FORTH nucleus, recompile on a host computer for 
a different target computer, generate headerless code, and generate ROMabie code with initialized variables. 
Supports forward referencing to any word or label. Produces load map, list of unresolved symbols, and ex­ 
ecutable image in' RAM or disk file. No license fee for applications created with the Cross-Compiler. Prere­ 
quisite: one of the application development systems above for your host computer. 
Hosts: l-80 (CP/M 2.2 or MP/M II), 8086/88 (CP/M-86 or MS-DOS), IBM PC (PC-DOS or CP/M-86), 68000 (CP/M-68K) 
Targets: 8080, l-80, 8086/88, 6502, LSI-11, 68000,1802, z.a 

Cross-Compi ler for one host and one target $300.00 
Each additional target. $100.00 

AUGUSTA ™,ADA subset compi ler from Computer Linguistics, for l-80 computers under CP/M 2.2 $ 90.00 
LEARNING FORTH computer-assisted tutorial by Laxen and Harris for CP/M, includes Brodie's 
"Starting FORTH" $ 95.00 
l·8Q Machine Tests Memory, disk, printer, and console tests with all source code in standard lilog 
mnemonics $50.00 
DATA ACE, fully relational data base system from CSD, for the IBM Personal Computer. Faster and more 
powerful than dBASE II. $595.00 
FORTH application development systems require 48 kbytes RAM and 1 disk drive, Cross-Compilers require 64 kbytes, All software distributed on eight inch, single den­ 
sity, soft sectored diskettes except PC/FORTH on 5'14 inch single sided double density diskettes, Prices include shipping by UPS or first class mail within USA and 
Canada. California residents add appropriate sales tax. Purchase orders accepted at our discretion. 

Laboratory Microsystems, Inc. 
4147 Beethoven Street 
Los Angeles, CA 90066 

(213) 306·7412 
l-80 is a registered trademark of lilog, lnc. 
CP/M is a registered trademark of Digital Research, lnc. 
IBM is a registered trademark of International Business Machines Corp. 

Augusta is a trademark of Computer Linguistics 
dBASE II is a trademark of Ashton-Tate 

PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems lnc, 
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GrafTalk continued ... 

ments positioned inside the limits chosen will be exe­ 
cuted. This can really speed up development. 

There is one aspect of GrafTalk that takes a little 
getting used to. A lot of plotting information (titles, 
for example) is stored in disk files. These files are not 
cleared when a new plot is run. This means that if 
you run a plot from a command file, then run another 
command file without the TITLE instruction, the ti­ 
tle from the first file will be drawn on the second plot. 
The "INITIALIZE" command (which clears all 
such files) at the beginning of a program will prevent 
this, as would a ":No TITLE" command in the sec­ 
ond plot above. I found this feature rather puzz~ing 
and annoying until I figured out what was happening, 
but after using GrafTalk a lot, I have found that it's 
very handy. 

Scientific plots 
Since it is a business-oriented graphics package, I 
was initially skeptical about whether I would have 
any real use for GrafTalk beyond playing with it. A 
little reflection revealed two ways in which the pack­ 
age would be useful within my department (Chemis­ 
try). The first use is just for what it was designed. In 
preparation of our budgets and in other dealing~ with 
the college administration, graphical presentation of 
data for justifying equipment requests and other sim­ 
ilar uses will have a great impact and therefore be 
very helpful to the department. This will be especially 
advantageous as long as our department alone on the 
campus has this graphics capability! 

My 'personal interest in graphics is in scientific 
plotting. Much to my surprise, I have found that it is 
not difficult to do such work. This is because Graf­ 
Talk recognizes data files generated by other soft­ 
ware. I was able to write a simple program in Micro- 

10 20 30 4e 50 se 7CJ se 9el 
fIGURE 3 

soft Basic that writes data to a disk file in row column 
fashion (see Listing 3). A Basic program may t~ke 
data and process it in ways of interest to physical 
scientists and engineers: take logs, do curve fits, and 
so on. The manipulated data may then be written to 
a disk file for access by GrafTalk. The main disad­ 
vantage to this approach is that it is somewhat 
time-consuming to switch from Basic to GrafTalk 
and back, but it does work well (see Figure 4). 

Comparisons 
There is another graphics package called Grafpak 
(Mycroft Labs, Tallahassee, FL). Despite the similar 
names, GrafTalk and Grafpak are quite different. 
GrafTalk is business oriented and is intended for use 
by applications people who know little about graphics 
except that they want a plot. Grafpak is a ~et of Fo.r­ 
tran plotting subroutines that are most easily used In 
scientific plotting and require a good knowledge of 
Fortran. 

The newest versions of Grafpak include programs 
that generate pie, bar, and line plots automatically, 
but they are not really in the same league with Graf­ 
Talk for business plotting. On the other hand, for 
scientific plotting, Grafpak is superior, and it also in­ 
cludes a program (EZPLOT.COM) th~t does inter­ 
active scientific plotting. The best solution would be 
to own both of these packages because of the way 
they complement one another. 

Redding Group also markets "GrafLib," a set of 
Fortran subroutines that allows you to develop your 
own graphics software. Although it doe~n't say. so 
anywhere, it seems that GrafTalk was wnt~en. USIng 
the routines in the GrafLib package. Graf'Lib IS very 
different from GrafTalk; it is designed for experi­ 
enced Fortran programmers only. For example, you 
cannot use it to quickly patch Graffalk's c~pabil!ty 
into Basic programs. I plan to spend some time With 
GrafLib and review it for Microsystems. 

Scientific plotting is not difficult to do because GrafTalk 
recognizes data files generated by other software. 

Thus data processed for scientific use may be written to 
a disk file for access by GrafTalk. 
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SCI ENTI FIe PLOT 
LISTING FOR THIS PLOT 
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diately able to give me the information I needed. One 
problem was in getting a DMP-4 plotter working 
with GraITalk. It seemed that I needed some hand­ 
shaking between the plotter and my North Star, and 
I wasn't sure exactly how to get it working. Even 
though the North Star Horizon is not officially sup­ 
ported as of yet, they were able to tell me exactly 
what the problem was and how to correct it (they 
were right, too). I then called Lifeboat Associates, 
which also distributes GraITalk. They gave me the 
same advice, which was a pleasant surprise. Those 
folks really do know about the software they sell! 

As this review was about to be submitted, I ran 
into an interesting snag with GraITalk. I have a 
North Star 18MB hard disk CP/M that just came 
back from being repaired. For some reason, GraITalk 
will not work under North Star hard disk CP 1M. (It 
does work with North Star non-hard-disk CP 1M.) 
Lifeboat Associates cannot help because they do not 
support the North Star hard disk. North Star can not 
help because they have never heard of GraITalk. I 
am hoping that there is someone out there who has 
solved this problem and will contact me. The CP 1M 
software bus concept is a good one, but it does lead to 
problems of this sort upon occasion. 

Summary 
GraITalk is an excellent business graphics package 
that does everything right. It is an example of what 
all computer software ought to be: powerful, very 
easy to use, and well documented. I have enjoyed 
everything I have done with GraITalk. I never had 
the feeling that I was overwhelmed by how much I 
had to learn to make the software do useful work, or 
that I was lost in a mountain of mediocre documen­ 
tation never able to find that elusive bit of informa­ 
tion. This sets GraITalk apart from other software 
that is also powerful and useful, but too difficult to 
use to be of any help to most people. f!J 

GraITalk Overview 
Purpose: Business graphics 

package 

\ 
\ 

Manufacturer: Redding Group Inc. 
609 Main St. 
Ridgefield, CT 06877 
(203) 431-4661 

X (scol.dl 

Documentation 
As I have mentioned above, GraITalk's documenta­ 
tion is excellent. It comes in a three-ring binder,is 
well organized and very easy to work with. There is 
no index, but there is a very complete table of con­ 
tents that makes commands easy to find. The manual 
is divided into three sections: the first section includes 
the user's manual, which contains a brief overview of 
GraITalk, and the tutorial, which contains many ex­ 
ample programs that are very carefully and clearly 
explained. The second-the reference section of the 
manual-deals with each GraITalk command in de­ 
tail and cross-referenced to related commands. The 
final section is on the use of SCA TE. The manual is 
written in clear English; there is no jargon and every­ 
thing is clearly explained. Nothing is left as an exer­ 
cise for the reader. GraITalk's documentation is the 
best of any software package I have seen. 

Bugs 
I have found only two bugs in GraITalk, one of which 
is that the line continuation character (the amper­ 
sand) does not work when it is encountered in a com­ 
mand file. My system hangs up when it finds an am­ 
persand and must be rebooted. This does not occur in 
the command mode or when a command file is exe­ 
cuted from a workspace. Redding Group is aware of 
the bug and has fixed it in version 2.0. 

The other bug is a minor one: There is a command 
"NUMBER" which you can use to print numbers 
anywhere on the plotting surface. NUMBER has two 
arguments: the number to be printed and the number 
of significant figures (this one is optional). I found 
that until a number of significant figures is specified 
the first time, the numbers plotted are wrong. After 
that, NUMBER works correctly without the optional 
argument. 

Support 
I have had only a few occasions to contact Redding 
Group with problems, but each time they were imme- 

Distributor: WESTICO 
25 Van Zant St. 
Norwalk, CT 06855 
(203) 853-6880 

System requirements: 48K CP 1M 
180K disk drives 
graphics device 

Version 2.0: 
Version 2.0 update: 

$450 
$100 

GrafTalk is an excellent business graphics package 
that does everything right. It is an example of 

what all computer software ought to be. 
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THE UNKNOWN GIANT 
The SMALL ONE is a highly sophisticated dependable portable computer designed 
for the professional. It provides versatility through 5·100 hardware and compatibility 
with CP·M software. Typical system uses include: 

Program Development 
Video Image Processing 
Computer Aided Design (CAD) 
Spreadsheet and Word Processing 
Automated Testing and Instrument Cont 
Adaptive Educational Testing 
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DataFlex:M •• More than the tip of the iceberg. 

c 
o 

Multi·Key ISAM 
Report Generation 
On-line Processing of 
Multiple Files 
On- line Query 
r ormQttod Geroono 

Menu Driven Applications 
Integrated Text Editor 
PASCAL Library 

Multi-user on: CP/M'" Networks: MP/M-86'''': 
MS'M_DOS Networks: Novell SHARENET'M: 
PC-Net'M: OMS HI-NET''',; TurboOOS'" 
Multi-user: IBM··PC""w/Corvus; OSM Muse'" 

Floundering?? 

Hook into DataFlex ... the best application development 
system afloat! And, you won't have to search the seven 
seas for add-on programs to get the performance and 
power you need. 

From automatic file definition to the integrated text editor, 
DataFlex lets you build unsinkable software ... Applications 
with formatted multi-file screens and reports that can re­ 
trieve your data in a second or two. Tired of sorting? 
DataFlex's on-line multi key ISAM means never having to 
sort your data again. 

So, when you need more than "just" the tip of the iceberg, 
pick DataFlex ... Software that will keep you afloat. 

4221 Ponce De Leon Blvd. 
Coral Gables. Florida 33146 

Phone: (305) 446·0669 
Telex: 469021 DATA ACCESS CI 

CD 
:lATdCCESS 

CORPORATION 
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GrafTalk continued . . . r"'ios"c"'" I The ta~test CP/M-80 C I 
~ compiler you can get ~ 
~ Version 1.5 contains some nifty improvements: ~ 
~ The unscrambled, comprehensive new User's ~ 
~ Guide comes complete with tutorials, hints, error ~ 
~ message explanations and an index. ~ 
~ The coe symbolic debugger is a valuable new ~ 
~ tool, written in C and included in source form. Oe- ~ 
~ bug with it, and learn from it. ~ 
~ Hard disk users: You can finally organize your file ~ 
~ directories sensibly. During compilation, take ad- ~ 
~ vantage of the new path searching ability for all ~ 
~ compiler/linker system files. And at run-time, the ~ 
~ enhanced file 1/0 mechanism recognized user ~ 
~ numbers as part of simple filenames, so you can ~ 
~ manipulate files located anywhere on your system. ~ 

~ BOS C's powerful original features include dy- ~ 
~ namic overlays, full library and run-time package ~ 
~ source code (to allow customized run-time environ- ~ 
~ ments, such as for execution in ROM), plenty of ~ 
~ both utilitarian and recreational sample programs, ~ 
~ and speed. BDS C takes less time to compile and ~ 
~ link programs than any other C compiler around. ~ 
~ And the execution speed of that compiled code is ~ 
~ typically lightning fast, as the Sieve of Eratosthenes ~ 
~ benchmark illustrates. (See the January 1983 ~ 
~ BYTE, pg. 303). ~ 
~ BO Software 8" SSSO format. $150 ~ 

P.O 80' 9 Free shippinq on pre-paid Oed"') 
Brighton, MA 02135 Call or write for availability on 
(617) 782-0836 other disk formats 
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'for the 
68000 

Fully configured hard disk development systems, based on CompuPro hardware, are now available from Gifford Computer 
Systems. The total price with hardware and software? Only $9990. All you need is an RS-232 terminal to be up and running. 
Each system is covered by a two year, 24 hour replacement warranty. Systems are available for delivery now. 
Hardware Software 
08 MHz Motorola MC68000™ CPU 0 CP/M-68KTM from Digital Research 
o 256K high speed static RAM 0 C compiler from Digital Research 
02.4 Mbyte floppy disk storage 068000 assembler from Digital Research 
o 21 Mbyte formatted Winchester disk 0 Mince visual editor from Mark of the Unicorn 
09 serial ports r---------------, 
o Real time dock/calendar I _, -,"4 -, te /fi!i J /I I 
020 slot IEEE 696/S-100 motherboard I Ii I -{ 'fl I 
Upgrades for CompuPro based computers. ' I 1922 Republic Avenue, San Leandro, CA 94577 I o Compul'ro " 68000 CPU (8 MHz). . . . . . . $ 850.00 (415) 895-0798 A division ofG&G Engineering I I'D LIKE THE WHOLE STORY. I o CP/M-68KTM from Digital Research. . . . . . . . . $ 350.00 Please send me your brochure. 
o 20 Mbyte Winchester disk subsystem with I Name Title I Organization --'- _ 

CBIOS drivers. . . . . . . . . . . . . . . . $3,595.00 I Address I 
I 

City State Zip I 
Phone~-------_c------ CP/M is a registered trademark of Digital Research. CP/M-68K is a trademark of Digital 1.:0 Please have a representative cal' I me. .J 

Research. MC68000 is a trademark of Motorola. Mince is a trademark of Mark of the Unicorn. 
CompuPro is a trademark of Godbout Electronics. " _ 

GIFFORD COMPUTER SYSTEMS CENTERS 0 SAN LEANDRO, CA 94577 (415) 895-07980 SAN FRANCISCO, CA 94104 (415) 391-4570 
o LOS ANGELES, CA 90064 (213) 477-39210 OKLAHOMA CITY. OK 73112 (405) 840-1175 0 HOUSTON, TX 77046 (713) 877-1212 0 
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T/MAKER 111- PERHAPS THE FIRST 
TRULY UNIVERSAL PROGRAM. 

, Now you can spreadsheet, bar chart and word process from the same program. 
You can adapt it to use all your terminal's special keys. You will be operating 

with it after 10 minutes. We have called it "universal" because it is hardware independent, 
flexible, integrated, user friendly and powerful. At only $275· you save hundreds of dollars. 

By having one universal program, you save hundreds of hours. 

HARDWARE 
INDEPENDENT 
Using T jMAKER Ill's powerful 
T jMODIFY you can incorpor­ 
ate all your terminal's and 
printer's special keys and 
features into your package. 
Cursor control, video attri­ 
butes, insert and delete, 
printer width, font selection, 
everything. 
TjMODIFY isn't like the INSTALL 
programs where you hope the 
terminal and printer you have 
in 2 years is supported by the 
software manufacturer. With 
T jMAKER III you have the 
power to make the decision, 
and to make it again and 
again-anytime your hardware 
configuration changes. 
FLEXIBLE 
Sometimes word-wrap is good, 
but for spreadsheet building or 
program entry it's disasterous. 
T jMAKER III lets you decide­ 
even in the middle of a 
document. 
Sometimes a "what you see is 
what you get" word processor 
is best; other times you want 
to enter text using maximum 
width. T jMAKER III will do 
either. 
If you want to stop printing 
after each page print a few 
pages of the file combine 2 
spreadsheets ... rearrange the 
columns in a list ... stack bar 
charts on each other ... use one 
character for bar charts on 
the screen and a different one 
on the printer. .. issue a RESET 
command to the operating 
system. .. change the drive 
number for text files ... T jMAKER 
III does it all, and lots, lots more. 
INTEGRATED 
Usually this means that files 
created by the word proces­ 
sor can be read by the 
spreadsheet sold by the same 
manufacturer, but T jMAKER III 
takes you into real operational 
integration. 

You can instantly bar chart 
any row or column of your 
spreadsheet (on screen or 
printer) then return to the 
spreadsheet-without leaving 
T jMAKER III. You can put 
spreadsheets or bar charts 
right in the middle of your 
word processor report-without 
leaving T jMAKER III. 
You can examine, create, re­ 
name or erase files, then re­ 
turn to your word processing­ 
without leaving T jMAKER III. 
T jMAKER III gives you com­ 
plete integrated capabilities in 
one program, so you don't 
have to use three. 
USER FRIENDLY 
T jMAKER Ill's plain English 
breaks the training and 
memory barrier. It gives you 
easy to remember commands: 
ALIGN does all the justifying 
and margin setting you have 
specified. COMPUTE does all 
the spreadsheet calculations 
you define. SORT sorts a list 
alphabetically or numerically. 
TALLY does 2 dimensional 
tabulations. Others include 
PRINT, EDIT, COMBINE, AR­ 
RANGE, REPLACE, BAR, FIND, 
KEEP, and lots more that are 
all easy to understand and 
remember. And more. 
Suppose you leave the editor 
portion of the program to ex­ 
amine another file. When you 
return, the cursor will be exact- 
1y where you left it. Have you 
ever looked at a spreadsheet 
and forgotten the underlying 
schema? T jMAKER III will show 
you the spreadsheet data and 
the underlying formulae at the 
same time. 
You know how the star of 
word processors bombs out if 
there isn't room to save the 
file at the end of an editing 
session? T jMAKER III tells you 
obout the problem, then lets 
you examine the directory 
and erase files until there's 
room. 

POWERFUL 
Universal, flexible, integrated, 
hardware independent, but 
has it the power to do the 
job? 
Multi-line page headers and 
footers. Multiple footnotes 
automatically placed on the 
correct page. Control of or­ 
phan and widow lines. Linkage 
of multiple files at print time. 
Global search and replace. 
Control of page width and 
length and numbering. Com­ 
ment lines in text. And more. 
Averages, logs and exponen­ 
tials, trig functions, min, max 
and mean and percent 
change. Projection, increases, 
growth rate, net present value. 
Rearrange columns, drop or 
keep all lines containing 
specified string, match 2 files 
line-for-line in both directions, 
sort list by columns, tally and 
cross tabulate. And more. 
Bar chart any data row or col­ 
umn, keystroke macro up to 
150 characters, or delete 
blocks of text; a unique DO 
command takes a command 
line from a file, and carries out 
those commands, a WAIT 
command for push-button 
demos. And still lots more! 

WHAT YOU HAVE 
TO DO TO GET 
T/MAKER III' 
Simply take out your 
Mastercharge or VISA, and 
call Nth Dimension: 
1·800·457·4177 
(California: 408·980·9122). 

'If you think $275 is extreme­ 
Iy reasonable for a program 
that does so much more for 
you than anything else on 
the market, what do you 
think of $249 as on introduc­ 
tory offer? You can be cer­ 
tain this special low price 
won't last for long! 

AVAILABLE FORMATS at present are: CPM-80; standard 8" SSSD, Televideo, Apple II and Northstar. 
CPM-86; standard 8" SSSD. IBM-PC DOS. The number of formats is increasing fast, so call if you don't see 
yours listed. 1-800-457-4177. 
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HARDWARE REVIEW 

J.E.S. Graphics Super COlllpuprislll 
Graphics Board 

by Thomas Ceska 

T he Super Compuprism from J.E.S. Graph- plied power I could not get the display to stabilize, 
ics is an S-100 graphics board, although nor could I read or write to the board. After a few 
its S-100 signals do not conform to the re- calls to J.E.S. Graphics, I deduced that the board was 
cently adopted IEEE-696 specifications. It using ¢1 (S-100-25) as the system clock. After mod- 
has a 288 x 192 x 4 matrix display, with ifying the board by cutting the trace to pin 25 and 

each pixel in the 288 x 192 plane capable of being adding a jumper from the cut trace to ¢2 (S-100-24), 
assigned any of 16 grey levels or 16 colors. The board the board worked fine. I should mention that help 
contains 32K of dynamic memory. The cost of the over the telephone from J.E.S. Graphics was cour- 
bare board is $50; the kit version is $350~ and the teous and forthcoming. Although the source of my 
assembled and tested version is $395. I purchased the problem was not pointed out by J.E.S., I was able to 
bare board and was able to populate it for about deduce what the difficulty was after the helpful dis- 
$150, making the total cost about $200. The major cussions. 
expense was the 16 150 ns 16K x 1 memory chips At this stage the Compuprism board has 16K of 
($40), which have since dropped by half in price. memory, and the display resolution is 144 horizontal 

I wili give my impressions of the documentation by 192 vertical elements. The pixels are short hori- 
first, before I go into more detail about my experi- zontal bars rather than dots. The next step in assem- 
ences in getting the board working. The kindest thing bly was to expand the Compuprism board from 16K 
I can say about the docu- ,.----.,....".~,.._;::c_:c_-_;_---':c_--_:_____::_-_;;;---__, to 32K of memory, add 
mentation is that it is ade- bank select control, and 
quate. The instructions add the 16 grey-level op- 
are 19 pages of photocop- tions (switch able from 16 
ies stapled together. All colors). This involves pig- 
of the documentation had gybacking a handful of 
been typed at one time, chips to existing ones and 
but subsequent revisions adding two handfuls of 
are handwritten, with oc- jumpers. On the 47 origi- 
casional scribbles on at nal ICs, 16 more were ad- 
least half of the 19 pages. ded piggyback. Needless 
This documentation de- to say, the board began to 
scribes the assembly of look like a rat's nest, even 
the minimal Compu- though I tried to keep the 
prism. The Super Com- Figure I. The Super Compuprism, with the bank select and 16 grey-level jumpers neat and short 

options installed: 16 integrated circuits are piggybacked on existing chips. puprism is an enhanced (see Figure 1). 
Compuprism with additional integrated circuits pig- But how does it work? Have a look at Figure 2 for 
gybacked on existing chips. The documentation for an example. The board works quite well, although 
enhancing the Compuprism to Super Compuprism there are problems with the stability of the display. 
consists of five continuous sheets of dot matrix out- More on this later. The programs for manipulating 
put, all printed in capitals. The text was not pagi- the data are relatively straightforward and are not 
nated. The documentation was not one to inspire con- shown here. The routines to write and read the mem- 
fidence, but, as I said, it was adequate. Undeterred, I ory on the board are shown in Listing 1. The pixels 
ordered the parts. are 1 nibble each (4 bits), thus one byte contains 2 

The instructions call for assembling the board to pixels. Writing pixels into the 288 x 192 array is sim- 
its minimal Compuprism configuration first, fol- pie. The documentation provides a hex dump of a 
lowed by testing before modifying the board. The short routine to test the board. Although a few rou- 
board has plated-through holes, and parts placement tines illustrating pixel manipulation would have been 
on the board is marked. For the most part, parts useful, I found that writing the subroutines I used 
placement is unambiguous. A few of the capacitor was not difficult. 
locations are unclear, and the orientation of the resis­ 
tor packages is not indicated, but with a little thought 
the correct locations and orientations can be deduced. 
I socketed all of the ICs and I did not have any dif­ 
ficulty in assembling the board up to this point. 
When I plugged the board into my chassis and ap- 

Thomas Ceska, 934 Stewart Ave., Apt. 12, Ithaca, 
NY 14850 

Disadvantages 
The memory store and fetch times on this board are 
quite slow, and the documentation claims that mem­ 
ory operates at a quarter the speed of a normal mem­ 
ory board. The Compuprism forces a wait state until 
the board enters horizontal retrace. Thus the display 
is stable while its memory is being accessed. The 
manual also mentions that the Compuprism may not 
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J.E.S. Graphics continued ... 

be able to perform op-code fetch cycles when used at 
4 MHz. Since the memory is slow, it seems unwise to 
execute a program in its memory. I use the board as a 
large temporary data ma­ 
trix for some of my pro­ 
grams. 

I mentioned before 
that I found the display 
oscillated up and down on 
occasion. The problem is 
intermittent, and I traced 
it to a design flaw in the 
vertical synchronization 
circuitry. Horizontal and 
vertical timing are deter­ 
mined by 74123 one­ 
shots. For horizontal re­ 
trace, the accuracy of the 
one-shot timing is quite 
good; however, for verti­ 
cal synchronization, a rel­ 
atively long time is re­ 
quired before retrace. A 
small error in the timing 
of each retrace will result 
in the vertical displace­ 
ment of the display lines: 
thus an oscillation of the 
display is observed. A 
digital counter for verti­ 
cal synchronization may 
be required for a stable 
display. 

Compuprism does not conform to the proposed 
IEEE-696 specifications for the S-lOO bus. I found 
that I had to reroute the pin 25 trace to pin 24. The 
board is not capable of 24-bit addressing or 16-bit 
data transfer, but it works quite well with older S-lOO 
systems. 

The question of reliability and ease of mainte­ 
nance is of paramount importance to most computer 
users. The board which I populated operated as ad­ 
vertised and I was quite pleased with it, even though 
it does have its shortcomings. The board worked well 
for about eight months, but then one day I was un­ 
able to read or write to its memory. Pulling out my 
logic probe, I probed it to the point where no signal 
was coming out to the monitor. I traced the problem 
to a burned-out IC that was underneath a piggy­ 
backed chip. After desoldering, replacing the chip, 
and resoldering all of the jumpers, the board was 
working again. 

However, recently I find I am having difficulty 
with memory read and write operations, and I sus­ 
pect that the same IC has blown again. Thus I fixed 
the problem, but not the cause of the problem. Since 
a third of the ICs are buried under other ICs and 
jumpers, the board is extremely difficult to debug 
and fix. Because of the large number of ICs on this 

board, the amount of power drawn is quite consider­ 
able. This may be an underlying factor in the reliabil­ 
ity of the board. 

Figure 2. Example of the graphics capability with the Super Compuprism. 
The data for this Mona Lisa was taken from the book. Digital Image Pro­ 
cessing. by R.C. Gonzalez and P. Wintz. Addison-Wesley Publishing Go .• 
New York. 1977. The image has been enlarged by afactor of two. The data 
set comprised a 64 x 64 matrix. but the display is 128 x /28 in size. The 
resolution of the board is actually better in both dimensions than the pho­ 
tograph indicates. A total of /5 grey levels are used in the image. 

Advantages 
The Super Compuprism 
has a resolution of 288 
horizontal by 192 vertical 
pixels. This is relatively 
high for microcomputer­ 
based graphics boards. 
Sixteen different grey 
levels or colors (switch se­ 
lectable) can by produced 
by the board, and each 
pixel can be independent­ 
ly set. (I haven't used the 
board in its color mode, so 
I don't know what the 
quality of the color dis­ 
play is like.) The graphics 
display is easy to manipu­ 
late, and the subroutines 
that write to the board 
are straightforward. 

The board is low priced 
when compared to boards 
with greater resolution 
and pixel depth. For ex­ 
ample, Scion's MicroAn­ 
gelo with a 512 by 480 by 
1 resolution costs $1100. 

Conclusion 
Advantages: 

1. Relatively high resolution 
2. 16 independent grey levels or colors 
3. Simple to program 
4. Low cost 

Disadvantages: 
1. Slow memory 
2. Oscillating display 
3. Non-IEEE-696jS-100 
4. Reliability? 
The minimal Compuprism graphics board is prob­ 

ably reliable and definitely easily maintainable. 
However, with a resolution of 144 by 192, I do not 
think it is a very useful board. The Super Compu­ 
prism is potentially very useful and useable with its 
288 by 192 array. I think if J.E.S. redesigned the 
board to remove the design flaws I mentioned, made 
room on the board for all ICs, and conformed to the 
S-lOO IEEE-696 specifications, they would have an 
excellent product. However, in its present configura­ 
tion, with the reliability and maintenance problems I 
encountered, I cannot recommend the board to the 
general user. Hardware hackers may be able to re­ 
solve difficulties more easily and should consider this 
board if they need graphics capability. m 

The board has a resolution of 288 by 192 pixels; 
each pixel can be independently set to one 

of sixteen grey levels or colors. 
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The functions +, -, x, +, Mod1.ilus, AND,.OR, XOR, and NOT are . 
available with 1/0 memory registers. Results may be passectto 
programs and macro commands., , 

A Linlx™-Ilke Environment 
with 110 Redirect/on and Pipes 
CLIP can direct screen output from a program or macro to a file for 
viewing or printing, or cause program input to be taken from a file· 
instead of the keyboard. Pipes force the output from one program 
into the input of another automatically. 

Thoughtware, Inc. 
800·821·6010/602·327·4305 

P.o. Box 41436, Tucson, AZ 85717 
Trademarks: CP/M-Digital Research; Unix-Bell Labs; Zeo-Zilog. lnc.; Osborne 1-0sborne Computer Corp.; Kaypro-Non Linear Systems. Inc.; Apple-Apple Computer. lnc.: 

CUP- Thoughtware. Inc, 
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Listing 1. Primitive assembly language routines to read and write to the 
graphics board, both in a byte mode and in a pixel mode. 

47C2 

47C2 3EFF 
47C4 D37F 
47C6 71 
47C7 97 
47C8 D37F 
47CA C9 

47CB 
47CD 
47CF 
4700 
4701 
4703 

3EFF 
037 F 
4E 
97 
D37F 
C9 

EXMPUT: 

; 
EXMG ET: 

SOURCE FILE FOR PROM CHIP 
RAM SOURCE ADDRESS = 4000H 
REM FIRST FILL 400~ 4FFF FF 

ORG 4 7C2 H 

CLEARS GRAPHICS BOARD SCREEN RAM: 27,648 BYTES 
, ENTRY ~ SETGB USED FOR BACKGROUND IF BIT 7=1 (E.G.,88H) 
CLEARGB: MVI A, 0 FFH' ; FF=BLANK SCREEN 
SETGB: PUSH H ;SAVE REGISTERS 

PUSH 0 
PUSH B 
LXI H,0000 
LXI 0,0001 
LXI B,27647 
OUT 7FH 
MDV M, A 
DB 0EDH,0B0H 
SUB A 
OUT 7 FH 
POP B 
POP 0 
POP H 
RET 

GROOT: 

PUTS BYTE OF DATA IN C INTO ADDRESS HL 
OF GRAPH IC EXTENDED MEMORY. DESTROYS 'A' REG. 
MVI' A,0FFH ;SELECT GRAPHIC MEMORY 
OUT 7FH ;VIA THIS PORT. 
MOV M, C ; PUT BYTE THERE 
SUB A iBIT7=~ 
OUT 7 FH ; RETURN TO NORMAL MEM 
RET 

GETS 
HL = 
MVI 
OUT 
MOV 
SUB 
OUT 
RET 

BYTE OF DATA FROM GRAPHIC BOARD EXTENDED MEMORY 
ADDRESS, DATA -ETURNED IN C, 'A' REG DESTROYED. 

A,0FFH ;BIT 7 = 1 
7FH ;SELECT GRAPHICS BOARD 
C,M ;GET BYTE 
A ;BIT 7=0 
7 FH ; RETURN TO NORMAL MEMORY 

LDIR} - ~ . ~ -~ Q - e 
:::::I _. 
~ 

.~ 

4704 3EFF 
4706 E5 
4707 05 
4708 C5 
4709 210000 
47DC 110100 
47DF 01FF6B 
47E2 D37F 
47E4 77 
47E5 EDB0 
47 E7 97 
47E8 D37F 
47 EA ci 
47 EB 01 
47 EC EI 
47ED C9 

47EE 3EFF 
47F0 D37F 
47 F2 7 E 
47 F3 Al 
47F4 4F 
47 F5 77 
47 F6 97 
47F7 D37F 
47 F9 C9 

47FA C300D0 
47FD C3C8E0 

4800 

START CLEARING HERE 
NEXT LOCAT ION 
ONE LESS TO CLEAR 
SELECT GRAPHIC MEMORY 
CLEAR FIRST LOCATION 
THEN CLEAR THE REST (WITH 
BIT 7 = 0 
RETURN TO NORMAL MEMORY 

;RESTORE GEGISTERS 

DESELECTS SORCERER 48K, SELECTS GRAPHICS BOARD MF.MORY 
PUTS DESIRED DOT ONTO GRAPHICS DISPLAY 
HL = ADDRESS OF DOT, C = INTENSITY 
NOTE: CORRECT NIBBLES IN C ARE PREDETERMINED. 
MVI A,0FFH BIT 7 = 1 
OUT 7FH SELECT GRAPHIC MEMORY 
MOV A,M GET 2 PIXELS 
ANA C SET DESIRED PIXEL 
MOV C,A SAVE THIS INTENSITY 
MOV M, A PUT BYTE IN MEMORY 
SUB A BIT 7 = 0 
OUT 7 FH RETURN TO NORMAL MEMORY 
RET 

JMP 
JMP 

0D000H 
e E0 C8H 

;DISK BOOT ADDRESS 
;COLD START ADDRESS 

c.. • m • en · g •• m 
'a :r _. 
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C 
CD 
Q. 

END 



HUNT ELECTRONICS 
4808 N. NEB AVE. 
TAMPA, FL. 33603 
813-236-5948 tJ 

COMMUNICATIONS 
SOFIWARE 

MlY BUY 3 PROGRAMS? 
LYNC HAS ALL 3 IN ONE! 

1) FILE TMNSFER 2) REMOTE OPERATION 
3) COMMUNICATE WITH TIME-SHARE 

Easy set up on most systems. 
Menu driven install program. 
Command Mode of operation 
Help Screen for Lync & Term 

Z80 based CP/M $155 
PC DOS $155 TRSDOS $75 

We're Not the Biggest, Just the Best. 
International Software Alliance (805) 966-3077 

1835 Mission Ridge Santa Barbara, CA 93103 

65K CMOS STATIC RAM-$260 
MODEL T kit 

• PHANTOM ·IEEE 696/ 5-100 
·24 BIT EXT. ADD. • WAIT STATE 
• 150 NSEC RAM • VERY LOW POWER 
BARE BOARD $ 64.50 wI PARTS exc. RAM $105.00 
BOARD wI PARTS ass t tested $135.00 
150 nsec CMOS RAM ea. $ 5.00 
gold RAM sockets- prime parts- full buffering - solder mask 
character screen- full manual w/assy instructions 

RS 232 EPROM PRGMR. $210 
MODEL 27XX 

• STAND-ALONE OPERATION 110V POWER 
• USE WITH ANY ASCII SERIAL DATA SOURCE 
• CURRENT SOURCE, EBCDIC,~ BI SYNC optional 

2716/32 EPROM MEM. $160 
MOTHERLODE ass[tst 

• SOFT CONTROLOF ON-BOARD PHANTOM GEN. 
• 24 BIT EXTENDED ADD. • FULL BUFFERING 
BARE BOARD $55 KIT OF ALL PARTS exc. MEM $115 

DUAL DISK PWR. CNTLR.$35 
• INDIVIDUAL DISK ON/OFF 
• FULL ISOLATION ·KIT ONL 

ADD $3.00 handling 

• TTL INPUT 

MO. UPS COD 

CIRCLE 194 ON READER SERVICE CARD 

5-100 COLOR GRAPHICS! 

• Display consists of backdrop and pattern planes plus 32 sprite planes; each pixel in a plane 
can be colored or transparent to reveal the underlying plane(s); 16 colors (including transparent) 
are available. 

It Four display modes: 
l)TEXT -twenty·four 40·character rows in two colors. 2)MULTICOLOR-64H x 48V 
pixels; each pixel can be one of 16 colors. 3)GRAPHICS 1-256H x 192V pixels; each 
8 x 8 group of pixels can contain two different colors; all 16 colors can be on screen 
simultaneously. 4)GRAPHICS 11-256H x 192V pixels; each horizontal group of 8 pixels 
can contain two different colors; all 16 colors can be on screen simultaneously. 

• Composite video output connects directly to color monitor or RF modulator. 
• On-board 16K RAM occupies no system memory space; board uses only two I/O ports. 
• Uses powerful Texas Instruments TMS9918A Video Display Processor; DIP switch selection 

of 0-4 wait states, I/O port numbers and vertical retrace Interrupt options. 
• Comprehensive documentation includes user's manual with listings of demonstration software 

and Tl's manual for the TMS9918A video display processor. 
SPECIAL 

INTRODUCTORY PRICE' "lcroDynamlcs 
$249.95 

(assembled & tested) 
We pay UPS ground shipping in the continental 
U.S. UPS air add $2.00. COD add $1.50. Outside 
U.S. add $15.00. TN residents add 6% sales tax. 
VISA and MASTERCARD welcome. 

Corporation 
P.O. Box 17577 2233 Cornwall SI. 

MemphiS, TN 38117 Germantown, TN 38138 
(901) 755-0619 

DEALER AND OEM INQUIRIES INVITED 

CIRCLE 62 ON READER SERVICE CARD 

• DEAl£R AND OEM rNQUIRlES I,WlTED • 

FORMATS: 8" Standard: IBM PC DOS; TRS-80 Mod II with CP/M; vectorr.raphtc: 
Cromemco: NOI·th Star: Osborne; Xerox 820 (8" or 5"); Supei-Braln: NLS Kayl't-o: 
TcleVideo; TRS-SO Model I or III; Zenith/Heathkit; Victor 9000; Sanyo; Altos; 

Fujitsu; Otrona. 

is a trademark of DIGITAL RESEARCH. LYNC is a trademark of MIDMGHT SOFTWARE. 

CIRCLE 231 ON READER SERVICE CARD 

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 Z8G CPU, 
CP/M'· and 48K of memory. Available formats: 8" SO 
disk or 5V." 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 

MICAOSTAT is a registered trademark of ECOSOFT. INC. 
baZie is a registered trademark of MICROMIKES. INC. 
CP/M is a registered trademark of DIGITAL RESEARCH 

Basic-SO is a registered trademark of MICROSOFT 

• 
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Th~ ZCPR2 Systelll 
An introduction to a zao enhanced replacement, 

in the public domain, for the CP 1M CCP 

by Richard Conn 

elcome to the world of ZCPR2- 
which you can best become ac­ 
quainted with via a package of pro­ 
grams now in the public domain 
known as the ZCPR2 system. It is di­ 

vided into two parts-ZCPR2 itself and the ZCPR2 
utilities. ZCPR2 replaces the Console Command 
Processor (CCP) of CP/M, which itself performs 
only two main functions: (1) accepting command 
lines from either the user or a running SUBMIT 
command file ($$$.SUB) and (2) processing those 
command lines. 

ZCPR2 runs in place of the CP/M 2.2 CCP. It 
provides functions similar to those provided by the 
CCP, but also offers many enhancements to those 
functions (see the section comparing ZCPR2 and the 
CP/M CCP). 

ZCPR2 does not stand alone, but functions as a 
part of the ZCPR2 system, which also includes a set 
of utility programs. More than 30 such programs 
make up the ZCPR2 system, with about 15 more 
files containing on-line documentation that tells you 
how to use it. The latter are called HLP (Help) files, 
and one of the ZCPR2 utilities, HELP, can be used 
to index quickly into these HLP files and read 
them. 

The ZCPR2 system is available through the Spe­ 
cial Interest Group in Microcomputers (SIG /M) of 
the Amateur Computer Group of New Jersey (ACG­ 
NJ), as well as a growing number of Remote CP/M 
(RCPM) Systems, the Compuserve Timesharing 
Network, the ARPA Network of the DoD (for the 
DoD Community only), local computer clubs, and a 
variety of other sources. It is free of charge (except 
for copying fees or connect time, or whatever your 
source of supply charges) and covers 108" IBM 3740 
floppy disks. The ZCPR2 system is divided among 
these disks: 

1 Disk - Source Code to ZCPR2 and some key 
programs 

3 Disks Source Code to the ZCPR2 Utilities 
1 Disk COM Files of the ZCPR2 Utilities 

·2 Disks - HLP Files on the ZCPR2 System 
3 Disks - Manuals on the ZCPR2 System 

The ZCPR2 system documentation consists of the 
following four manuals: 

The Installation Manual-How to install the 
ZCPR2 system on your microcomputer (48 pages). 

The Concepts Manual-The basic ideas of what 
ZCPR2 and the ZCPR2 system is and does (65 
pages). 

The User's Guide-How to use ZCPR2 itself, all 
of the ZCPR2 utilities, and all of the ZCPR2 subsys­ 
tems ( 140 pages). 

Richard Conn, 93 Wedgewood Circle, Eatontown, 
NJ 07724 

The Rationale-Design ideas behind the ZCPR2, 
including why things were done the way they were, 
and how some things tick internally to ZCPR2 (20 
pages). 

Many of the ZCPR2 utilities are written in M80 
assembly language (using the Microsoft M80 As­ 
sembler) and call routines from SYSLIB 2.6. 
SYSLIB is a library of more than 130 subroutines 
written in assembly language. It provides basic sup­ 
port for a variety of functions, including directory ac­ 
cess, disk I/0, math, sorting, and number conversion, 
and can be used on any CP/M 2.2 system. SYSLIB 
2.6 is in the public domain and covers another three 
disks that contain: 

• the source code to all of the SYSLIB modules 
• on-line documentation on SYSLIB (HLP 
files) 

• SYSLIB itself as a relocatable object file 
• the manuals on SYSLIB 
The SYSLIB manuals are: 
The User's Guide-Tutorial on SYSLIB and how 

to use it, with many examples (56 pages). 
The User and Reference Manual-In-depth docu­ 

mentation on all 130 subroutines within SYSLIB 
(112 pages) 

What does ZCPR2 buy me? 
ZCPR2 was designed with one primary purpose in 
mind: to increase productivity-a goal attained by 
giving the user an environment responsive to his 
needs and configurable to his specific desires, while 
still remaining compatible with CP/M 2.2 and allow­ 
ing him to run most, if not all, of his CP/M-based 
software with little or no modification. For instance, 
WordStar, dBASE II, WordMaster, ASM, BDS C, 
and most of the commercial software packages run 
under a ZCPR2 system just as they run under CP/M 
2.2-they can't tell the difference. 

How does ZCPR2 act more responsively to the 
user's needs? First, it gives him a number of com­ 
mands designed to make his job easier. For instance, 
under CP/M, the ERA command will not erase read­ 
only files. The BDOS traps any attempt to erase such 
a file and gives an error message, forcing the user to 
issue a command to change the protection on the file 
and then reissue the ERA command. In other words, 
instead of simply helping the user along, CP/M 
forces the user to bend to it in a manner selected by 
the person who originally designed it. 

ZCPR2 is different in that respect. In the case of 
ERA, for instance, if the user wishes to erase a read­ 
only file, he just uses the ERASE command instead. 
It will tell the user that the file is read only, and ask 
him if he wants to go ahead and erase it. Since the 
ERASE command accepts a list of files, the com­ 
mand could be: 
ERASE filel,file2,file3, ••• 
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o Full IEEE 696/S100 compatibility 
HARDWARE OPTIONS 
o 8MHz, 10MHz or 12MHz 68000 

CPU 
o Memory Management 
o Multiple Port Intelligent I/O 
o 64K or 128K STATIC RAM (70 

nsec) 
o 256K/512K or 1MB Dynamic 

RAM, with full parity (150 nsec) 
o 5~ "_8" DID, D/S floppy disk 

drives 
o 5MB-40MB hard disk drives 
o Full DMA Disk Interface 
o S,..o Interface 
o ~" tape stre,mer 
o 10 to 20 slot backplane 
o 20 or 30A amp power supply 
o Desk top or Rack mount 
cabklets 
SOFTWARE OPTIONS 

[] Fast Floating Point package 
o Motorola's MACSBUG 
o Uni~Type Operating System 
With C,PASCAL, FORTRAN 77, 
68K-BASIC', CIS COBOL4, RDBMS 
o CP/M-68K3 O/S with C, Assem­ 

bler, 68K-BASICf, 68KFORTH', 
Z80 EMULATOR1, APL 

o VED68K' Screen Editor 
Trademark 'ERG, Inc. 

aBELL LABS 3DIgitai Research 
"MICro Focus 

30 d.y delivery 
with v.lid Purchase Order 

OEM prices available 
For CPU, Integrated Card Sets 

or Systems. 

[3~@l ~@[p.lfWOO~[3 caW@O[bOOID[b[3 
[?®~g 

CP/M-68K3 O/S: 68K FORTH 1 , 68K-BASIC1 
VfED68K1 Screen Editor, 
Z80 Emulator1 

Motorola KDM Board: 68KFORTH1 

Motorola MVME 110: 68KFORTH1 

[tJ[3W jJ)~®®@~'i]~ 
OU'a 

®[3W[3[!'®!p[M)[3U'a'lf 
68000/16032 Processors 

For Th~ 
YME Bas 

10MHz ERG/VME 16032 
Iw 16082 MMU $1995 
Iw 16081 FPU $2495 

12 MHz ERG/VME 68000 
Iw 68451 MMlI $2495 

ERGFORTH' (68KFORTH') Kemal and Complier In resident 
ROM. Complete ERGFORTH' Systems Language available for 
both processors. 

AVAILABLE: 16032-May 
6800O-June 

Trademark 'ERG, Inc. 3DIgItai Research 

Empirical Research Group, Inc. 
P.O. Box 1176 

Milton, WA 98354 
206-631-4855 



The ZCPR2 System continued ... 

works internally. I am excited by all of its novel ideas, 
and feel that as people start using ZCPR2, they will 
pick up ideas from it and see CP 1M in a different 
light. Key among these is how responsive a system 
can be to its users, and how this can be accomplished. 
Having the complete source code to ZCPR2 and 
SYSLIB allows the user to delve into the way things 
work. It provides a nice laboratory environment in 
which one can learn by example and then push on 
with his own ideas. 

where each "filen" could contain wildcards. Alterna­ 
tively, the ERASE command could be issued with an 
inspect option, 

ERASE *.* I 

in which case all files in the directory are displayed 
one at a time, and the user is asked in each case if he 
wants to erase it. 

REN, OIR, and TYPE also have transient coun­ 
terparts under ZCPR2: RENAME, XOIR, and 
PAGE, respectively. These alternate commands are 
merely four of the 31 utilities available, all of which 
are designed to enlarge system capabilities and im­ 
prove human engineering. 

A second way in which ZCPR2 is more responsive 
is in the way it handles these commands. The user no 
longer has to be aware that ASM.COM is on drive A 
in user 0 and XOIR.COM is on drive B in user 4, for 
instance, because ZCPR2 can be made to search for 
the COM file when the user issues a command. The 
user need never concern himself with where his COM 
files are-he is free to concentrate on the problem at 

. hand. Granted, on small disk systems, this is only a 
minor problem of remembering to prefix, say, XOIR 
with A:XOIR, and so on. Under ZCPR2 he does not 
even have to remember that. 

Each command has a. number of options. Under 
the ZCPR2 idea of bending the system to the user, 
you are not forced to remember these commands and 
their options. You can always ask for help when you 
are on-line. This is the third way in which ZCPR2 is 
more responsive to the user. 

Help is obtained in two ways under ZCPR2. The 
simplest way is to type the name of the command 
followed by two slashes. For instance, typing: 

ZCPR2 compared to CCP 
A dissertation that compares ZCPR2 to CP 1M ex­ 
haustively lies outside the scope of this article. The 
reader is invited to read the Concepts Manual for 
ZCPR2 and the Rationale Manual for ZCPR2 for 
more detail, but here is a brief summary of the main 
points (see Table 1). 

Only two major differences are noted between the 
memory images of the two systems: ZCPR2 resides 
in place of the CP 1M CCP, and the ZCPR2 BIOS is 
modified (optionally). ZCPR2 can be implemented 
in over 4 million different configurations; a minimum 
configuration has a standard BIOS containing no 
modifications at all, and a maximum configuration 
has a modified BIOS which may be 3K or 4K larger 
than the standard, thereby reducing your Transient 
Program Area (TPA) correspondingly. 

Table 1: CP 1M and ZCPR2-based 
executing memory images 

Address 

High Memory -) ---------------------- ----------------------- 

I I Modified 810S I BIOS 

BDOS+AE00H -> ---------------------- ----------------------- 

ERASE II I I CP/M ~.2 BOOS I CP/~t 2.2 BOOS 

CCP +0800H -> ---------------------- - ----------------------- 
will print out one screen full of documentation on the 
ERASE command, giving you information on what 
its parameters and options are. This is nice for jog­ 
ging your memory, but, if you don't feel that this is 
enough, you can issue the command: 

I T I ZCPR2 I CP/M 2.2 CCP 

cc> Base -) ---------------------_ p _---------------------- 

I A I Scratch Area I Scratch Area 

-) ---------------_------ - ----------------------- 
I CP/M Buffers et a1 I I ZCPR2 Ruffers et a1 I HELP or HELP ZCPR2 

-> -------------;-------- ----------------------- 

and receive page upon page of documentation on all 
the commands in the ZCPR2 system. Invoking the 
"HELP ZCPR2" command calls up a menu of broad 
topics. By striking one letter, you are indexed into 
that topic and, frequently, given a menu of subtopics. 
By striking another letter, you are indexed into that 
SUbtopic, where you will usually find the information 
you want. Of course, you can ask for help relating to 
the Help subsystem itself and receive information on 
how to use it. 

If productivity is the primary goal of the ZCPR2 
system, learning is the secondary one. ZCPR2 is re­ 
leased to the public domain, and anyone can acquire 
the complete source code to the system and see how it 

Note that, depending on how you want to config­ 
ure your ZCPR2 system, you may have to sacrifice 
some of your TPA to make room for some of the ad­ 
vanced features. A second difference lies in the resi­ 
dent commands under ZCPR2, which are: 
• OIR can also display system files if needed 
• ERA has a verify option that allows you to approve 
the files before they are erased; ERA also displays 
the names of all the files it is erasing. 

• REN can delete, with your approval, any non-read­ 
only file it is renaming. 

• TYPE is a command that pages, stopping the dis­ 
play after filling your screen; it can also be made to 

ZCPR2 runs in place of the CP/M 2.2 CCP. It provides functions 
similar to those of CCP, and also offers many enhancements. 

92 Microsystems June 1983 



Get all tile , 
fJIe 1814 ...,ncrJ Co.nIpufeJ: 

G t PC'JIlag zblel 

~ether you already own an IB~ Personal Computer 
or you're thinking about buying one, you need PC 
Magazine. 
PC Magazine is the independent guide to IBM Per­ 
sonal Computers. Each monthly issue is packed with 
the latest information for everyone who's interested 
in IBM Personal Computers. 
This is the magazine for finding out how to put 
together the best IBM "PC" system ... and how to 
get the most out of it. Every month you'll receive 
hundreds of colorful paqes of evaluations, in­ 
sights, and straight talk from respected ex­ 
perts- professionals in computer science as 
well as lawyers, businessmen, writers, ed­ 
ucators and many others. 
PC covers software, hardware, applica­ 
tions, and every other topic of impor­ 
tance to the thousands of IBM Personal 
Computer users who read it. To make 
sure that we give you the facts you 
need, we include a special "User­ 
to-User" section, a "PC Wish List',' 
and news about IBM Personal 
Computer clubs, events 
and publications. 
Right now you can save up 
to 31% on an introductory 
subscription. And if you're 
ever dissatisfied with Pc, 
just write and tell us-you'll 
receive a prompt refund for 
all the unmailed issues re­ 
mammg in your subscrip­ 
tion. 

Yes! I want to subscribe to PC, the independent guide 
to IBM Personal Computers: o One year (12 issues) only $21.97- 19% offl o Two years only $40.97-24% off! o Three years only $55.97-31 % off! 
Savings based on full one-year subscription rate of $26.97. 

CHECK ONE: 0 Payment enclosed. 0 Bill me later. 

Mr./Mrs./Ms. ~_:_______,__,__;:_:_:______,__----------- 
(please print full name) 

8H05 

Company _ 

Adruess _ 

City tate ip I 
L Offer valid only in the U.S., its territories and possessions. Please allow 30 to 60 days for delivery of first issue. ...J -------------------------- 



The ZCPR2 System continued ... 

print a file without paging (as in normal CP/M). 
• LIST is a command like TYPE, but prints the file 
on the LST: device without paging. 

• SAVE accepts both decimal and hexadecimal ar­ 
guments, and you can specify the number of 128- 
byte sectors or 256-byte blocks to be saved; the hex 
argument feature is especially nice since DDT 
gives all its values in hex. 

• GET loads a file anywhere in memory for you. 
• GO re-executes the COM file currently residing in 
the TPA. 

• JUMP allows you to call a subroutine at any mem­ 
ory address. 
Another important feature of ZCPR2 is the DU 

form, applicable to all the ZCPR2 resident com­ 
mands and utilities that are provided as part of the 
ZCPR2 system. You can use "DU:"-where "D" is a 
disk letter and "U" is a user number-in all the 
places where you simply used "D:" before in these 
three ways: 

1. DU can be used to log into a different disk and/ 
or user area. The USER command is no longer 
needed or available. 

2. DU can be used in front of file names and in 
places where D was used before. 

3. DU can prefix commands to indicate to ZCPR2 
where to go first to find the COM file. 

Examples of these features are given in Table 2. 
Note that the ZCPR2 prompt tells you what disk and 
user area you are on. 

Table 2. Examples of use 
of the DU form in ZCPR2 

A>I: I A>dir 2 : I A>b4:xdir 

AI>b2: I A>type c31:read.me I A>6:myprog 

82>c: I A>save ISh b4:image.cpm I A>b:doi t 

C2>al:l: I }I>era b2: thatfile I AS>b2:run 

A> I A>ren c:filel=file2 I C3>a:c1oit 

The last feature of ZCPR2 itself that I want to 
discuss here is the multiple command line. With 
CP /M, you had to issue one command, then wait for 
it to finish before issuing another. Under ZCPR2, 
you can issue a group of commands on one line and 
then go off while your system does the work. The fol­ 
lowing command line is perfectly valid: 
A>b:;dir a7:*.txt;c1ir c22:;c7:;era *.com;dir 

Major features of the ZCPR2 system 
ZCPR2 itself, obviously, is a major feature of the 
ZCPR2 system. To recap, some of its features are: 

1. Extensions to the resident commands 
2. The use of the DU form 
3. COM file search 
4. Multiple command line 

The ZCPR2 utilities combine in various ways to 
provide even more features, first among which is the 
DIR form, used in addition to-the DU form by the 
ZCPR2 utilities. 

This allows you to assign names to user areas. For 
instance, you can assign the name "JEFF" to disk 
A/user 7, "HELP" to disk A/user 24, "WORK" to 
disk B/user 0, and "ROOT" to disk A/user 15. Once 
you have done this, commands like the following are 
possible: 
Command Line Function 

A>cd root Log into the directory "ROOT" 

Al5>xdir help: Display files in "HELP" 

AlS>erase jeff:myfile Erase MYFILE from "JEFF" 

Al5>print work:filel Print FILEl in "WORK" 

Four ZCPR2 utilities are provided to deal directly 
with named directories (the DIR form), and the rest 
of the ZCPR2 utilities (like XDIR) can reference 
them. CD is used to log into a named directory with 
password protection; PWD is used to print the name 
of the current directory or the names of all directories 
you can reference; MKDIR is used to create named 
directories; and LD defines a global set of directories 
(see the manuals for more detail). 

The named directory feature once more bends the 
system to the needs of the user. The main application 
of this feature is in large disk environments (like hard 
disks), where the user can divide his work into func­ 
tional areas and refer to them by name, rather than 
remembering arbitrary disk and user numbers. 

Another major feature of the ZCPR2 system is the 
path. A path is a specific sequence of directories, 
disks, and user areas followed by the ZCPR2 system 
during the search for a file. ZCPR2 itself uses a path 
when looking for a COM file, and the utilities can be 
set up to use any number of paths for a variety of 
purposes. HELP, for instance, can follow its own 
path when looking for HLP files. A path can also be 
expressed symbolically in terms of DU and DIR 
forms, as in the following example: 

A$ A0 BASE ROOT 

This path extends from disk A/current user (the user 
you are now logged into) to disk A/user ° to the di­ 
rectory named "BASE" to the directory named 
"ROOT". A command called PATH is available, 
which allows you to display and alter paths in the 
ZCPR2 system. You can use PATH to change the 
sequence of directories through which ZCPR2 looks 
for COM files. 

The multiple command line is a third feature of 
the ZCPR2 system; I mention it again because it can 
be used in another way by some of the ZCPR2 utili­ 
ties. The buffer, which stores the multiple command 
line, can also be used by one program to chain to 
another program or group of programs. For instance, 

ZCPRR was designed to increase productivity-a goal attained 
by giving the user an environment responsive to his 
needs while remaining compatible with CP/M R.R. 
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Bring the flavor of Unix 
to your Z80 CP/M system 

with Unica 
"Unicum: a thing unique in its kind, especially an example of 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/ M. The Unica are 
more than software tools: they are finely crafted instruments of surgical 
quality. Some of the Unica are: 

bc binary file compare, display differences in hex 
cat catenate files (vertically) 
cp copy one or more files, even between users 
dm disk mapper, reports free blocks and directory space 
fid file identification by unique numbers (CRC's) 
hc horizontal file catenation and column permutation 
In create file links (multiple names for one file) 
Is intelligent directory lister, optional multi·columns 
mv move (rename) files, even between users 
rm remove (delete) files, with optional verification 
sc source file compare, with resynchronization 
sfa set/reset file attributes, optional verification 
sp spelling error corrector, with 80,000 word dictionary 
sr search multiple files for a pattern 
sri in-memory file sorter, optional duplicate line omission 
tee pipe fitting (copy input stream to multiple outputs) 
tr transliterate (translate character codes) 
wc word counter, counts characters. words. and lines 
wx word extractor, copies each word to a separate line 

Each Unicum understands several nags C'options" or "SWitches') which 
control program alternatives. No special "shell" is needed; Unica commands 
are typed to the standard CP/M command interpreter. The Unica package 
supports several Unix like facilities. such as filename user numbers: 

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

rrn -v *trnp* 
(types each filename containing the letters TMP and asks whether to delete 
the file); 
110 redirection: 

Is -a >proj.dir 
(writes a directory listing of all files .to file "proj.dir"); 
Pipes: 

dm b: I sr free >Ist: 
(creates a map of disk B:. extracts those lines in the map which contain the 
word "free". and prints them 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 versatility 
of Z80 assembly language. XM·SO includes a language translator which turns 
XM·80 programs into source code for MACRO·80. the industry standard 
assembler from Microsoft. It also includes a MACRO·SO object library with 
over forty "software components', subroutine packages which are called to 
perform services such as piping. wildcard matching. output formatting, and 
device- independent l/O with buffers of any size from 1 to 64k bytes. 

The source code for each Unicum main program (but not for the software 
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 manuals. individual 
spec sheets for each component. and thorough descriptions of each 
Unicum. 

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

The Unica and XM 80 (which requires MACRO·SO) 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 is distributed only on S" floppy disks for Z80 CP;M 
version 2 systems. All orders must be paid in advance: no COD's or 
purchase orders. please. Quantity discounts are available. Shipment outside 
of the US or Canada costs an additional $20. Bank checks must be in US 
funds drawn on a US bank. 

Knowlogy 
P.O. Box 283·A 

Wilsonville. Oregon 97070 

Visa Mastercard customers call (503) 639·3420 for nex: day shipment. 
CP M is ,1 rrademork of Digildl ReSI'Mch. Unicum and Ullic,1 ore tr,l(k'In,lrks of 
Knowlogy. Unix is d trademark of B •. II Telephone Labs. XM go b ,I tr.idcmork of 
Scil:'ntifir Enterprises. Z8.0 IS ,\ tr.rdem.uk of Zilog Inc. 

• NOTHING ELSE BUY· 
power supply, controller, 

• OEM quantity one prices start lIS-lowl~as'S2~66;4;::=~ 

U ASStCQATES 0 
8720 Old Courthouse Road, Vienna, Virginia 22180 

703·281-5782 
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Professionals 
Prefer Q/C. 

For only $95, O/C is a professional, fully-supported C com­ 
piler for CP/M. O/C supports a large subset of C, and is upward 
compatible with the UNIX Version? C compiler from Bell Labs, 
The O/C library includes over 50 mout/output and other support 
functions, all written in C. 

When you buy O/C, you get a working compiler that gener­ 
ates assembly language, You also receive the complete source 
code for the O/C compiler and the function library. The O/C 
compiler is written in C, with a few functions hand-coded in 
assembler to enhance performance. Most compiler options 
can be customized to suit your taste by using the configuration 
program we supply, 

What really sets O/C off from the competition is our 138-page 
User's Manual. The tone of the manual is informal and per­ 
sonal. Jim Colvin (the author of O/C) tells you how to use the 
compiler, and clearly describes each library function. There's 
even a chapter that explains in detail the "internals" of O/C. 

O/C is a fully-supported professional product. We continue to 
develop and enhance O/C, and provide updates at a nominal 
cost. Write or call for details of O/C Version 2.0. 

5266 Hollister 
Suite 224 
Santa Barbara, CA 93111 
(805) 683-1585 

THECODE 
WORKS 

CP/M is a trademark of Digitat Research. 
UNIX is a trademark of Belt Laboratories. 
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The ZCPR2 System continued ... 

one of the ZCPR2 subsystems is the MENU system, 
which presents a menu to the user and runs a com­ 
mand line based on the menu item selected by him. 
MENU does this by placing that command line into 
the multiple command line buffer followed by a semi­ 
colon and the command "MENU" (this returns con­ 
trol to the MENU program when done). 

More than 30 utilities are provided as a part of the 
ZCPR2 system, divided into the following classes: 
1. The I/0 subsystem 
2. Directory display 
3. Disk utility 
4. Library utility 
5. Menu subsystem 
6. File compare progs 
7. File copy utility 
8. Command file processors 
9. Named-directory 

programs 
10. ZCPR2 residents 
11. ZCPR2 alternates 
12. On-line documentation 
13. Miscellaneous 
And this is only the beginning-if it has sparked your 
interest, I recommend the Concepts manual. 

What are the gotchas? 
With any piece of software, there is always some­ 
thing that someone won't like about it. ZCPR2 is no 

Super 
Com~uprism 

Color Graphics 

For the S-IOO Bus. 32K of on board memory 
allows a 2BB H. x 192V. dot matrix. for a total 
of 55,296 pixels. Every pixel is programable in 
anyone of I 6 colors or I 6 grey levels 
completely independent of all other pixels in the 
matrix. 
Compuprism Bare Board with documentation 
$45, kit $240, ass. and tested $280. 
(16K Memory 144H. x 192V.) 
Super Compuprism Bare Board with 
documentation $50, kit $350, ass. and tested 
$395. 
(:J2K Memory 2§8H. x 192V.) 
Add $ 15 to A & T price for I 6 level grey scale. 
Add $ I 5 to A & T price for memory 
management port. 

%·80 Users 
You Can Use 

TRS·80* 
Software 

We offer an assembled hardware 
interface which we guarantee 
will load data from TRS-80' 
cassettes into any I-80 based 
system. (Except sealed units.) 
The documentation explains how 
to patch the TRS-80' software 
to your system. In fact you can 
virtually change your 1-80 
machine into a TRS-80' without 
making a single hardware 
change. The documentation also 
includes an example of patching 
SARGON II" into a 1-80 
system. 
The price is $30 or fREE with the 
purchase of an assembled 
compuprism or super compuprism 
unit. 

A·D, D·A Board 

S-I 00 board provides 16 chan­ 
nels of analog to digital input 
and 8 channels of digital to 
analog output. With on board 

Compuprism software package, includes clpo- kluge area. Total cost of board 
numberics, point plot, line draw, and TRS-80' and ports less than $120. 8are 
graphics simulation $20 or fREE with A & T unit. board with documentation $45. 

ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD fOR S.D. SYSTEMS. 
EXPANDORAM $10. 

s. E.S. GRAPHICS, P.O. Box 2752 
Tulsa, OK 74101, (918) 742.7104 
TRS-80' is a trademark of Tandy Corp. 
SARGON II" is a trademark of Hayden Book Co. 
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exception. Although neither the ZCPR2 system nor 
Mod 0,2, the latest modification to it, contains any 
known bugs, there are things to watch out for. 

The first problem that everyone encounters is that 
of installation. The system does not come up simply 
by your typing a command. You (or someone who is 
knowledgeable in assembly language) have to install 
ZCPR2. It can be configured in over 4 million 
ways-and this does not even include the utilities, 
which also have to be installed. 

Installing ZCPR2 necessitates reading the Con­ 
cepts and Installation manuals in detail, understand­ 
ing what is discussed, and then writing some assem­ 
bly language code. ZCPR2 comes as two files, the 
body and the header. Configuring ZCPR2 involves 
selecting options and setting values in the header: you 
need to know 8080 assembly language to do this. You 
should not need to touch the body. ZCPR2 must then 
be assembled with the MAC assembler (which is not 
public domain and must be purchased from Digital 
Research, Inc.). 

When you have configured ZCPR2, you may also 
have to modify the code in the cold boot routine in 
your BIOS. The extent of this modification depends 
on what configuration options you have selected. 

Finally, you need to install the utilities of the 
ZCPR2 system that you want to use, This is relative­ 
ly easy, however, since an installation program, 
GENINS, is provided. 

GENINS permits you to select the principal op- 

PR0 4 blOWS 
"Q" II 
dBAS~e cOmplex 
We now.co~Fn weekS 

Pplicatlon onths. " a d of J11 
instea says Q-PR04 user, 

Richard Pedrelli, President 
Quantum Systems, Atlanta, GA 
" As a dBASE II beta test site the past two years, we 

were reluctant to even try Q-PR04. Now we write all our 
commercial applications in Q·PR04. We find it to be an 
order of magnitude more powerful than dBASEl1. 

Q·PR04's 4th generation syntax is so efficient, we 
now complete complex jobs in weeks instead of months. 
Superb error trap and help screen capabilities make our 
finished applications far more user friendly. And our 
programs run much faster, too. 

In my estimation, any application programmer still 
using outdated 3rd generation data base managers or 
worse, a 2nd generation language like BASIC, is ripping 
himself off. " 
a-PRO 4 - $395. Ask about FREE trial oller. Call (215) 968-5966 
Runs on 8 bit micros with CP/M, MP/M, TurboDOS'·, MmmOST. 

Author's lock up package available . 

ouic·n·easi p-roducts inc. 
136 Granite Hill Court, Langhorne, PA 19047 (215) 968-5966 

CP/M and MP/M are registered l~ademarKs of Diqital Research, TurboOOS is a trademark of Software 2000, lnc., 
MmmOST IS a trademark of 'rereviceo. dBASE nts a registered trademark of Ashton-Tate, Inc. 
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STOI( SOFTWARE, INC. 
Humanizing the Computer 

tn1JK PlItt GT™ Back Rest™ 

• Incremental and Full backup. 
• True copying of random files. 
• Split large files if necessary. 

THE ~ · Migrate or delete selected files. $99.95 
• Automatically restore bad files. RANDOM II • Print Management reports. 

HOUSE I ~ __ • _Re_q_u_ir_es_C_P_I_M_2_.2_, _C_P_/M_3_or_M_P/_M_. ---II 

ELECTRONIC 
THESAURUS® 

Put your knowledge of your office environment into your computer so 
that your personnel will be properly guided in your absence. 

STOK PILOT is a control language that allows easy development of a 
menu driven environment as well as an on line instructional utility for any 
CP/M or MP/M application. tt can guide the user through an entire 
process without requiring the user to enter cumbersome system com­ 
mands, hence making the system transparent to the user. 

STOK PILOT can chain to any "COM" file program, or series of 
"COM" files, and regain control when the last program ends. This, and 
other unique features make it easy to design complete turnkey systems. 

Disk and manual- $129.95. Manual alone - $14.95. 

Hard Disk 
Backup, 
Restore 
and more! 

$140.00 

Order Toll-Free! 
800/431-1953 ext 185 

in NY 800 / 942-1935 ext 185 

Stok Software Inc. 

17 West 17th SI. 
New York, NY 
10011 
212/243·1444 

SuperDO & SuperSUB - $29.00 
SuperDO allows the CP /M operator to type a string of commands that will 

execute one at a time. So you can walk away for a while and let your 
computer do its thing. Example: 
A :> DO ASM PROG 1; LOAD PROG 1; ASM PROG2; LOAD PROG2;DIR 
SuperSUB is an enhanced SUBMrr command that will run on any stan­ 

dard CP/M 2.2 system. ~ runs faster than SUBMrr because it buffers the 
commands in memory. 
Random House and the House design are TM of Random House. inc. CP/M - MP/M are 
TM of Digrtal Research. Inc. 
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TAKE CONTROL 
of your Application! 

MClOO Dual Stepper Motor Controller 
• Independent operation of two four phase motors. 
• On board translators directly drive motors up to 20 w/coil. 
• Universal translator interface to external high power translators. 
• Programmable step rates and step counter. 
• Automatic limit response with limit display LED. 
• Full software motor ramping control. 
• Dual 4 bit parallel ports which can be a single 8 bit port. 
• Optional manual control panel (shown above). 
• Optional CP/M and COOS compatible driver software. 

CP/M is trademark of Digital Research; COOS is trademark of CROMEMCO 
MC100 controller board with documentation $350.00 
MClO2 manual control panel with 6 ft. cable $135.00 
MCI04 driver software with documentation $ 35.00 
MCIIO includes MC100, MCI02, MCI04 $499.00 

·1· ,,~'V SNOW MICRO 
;,,-:. SYSTEMS, INC. 

P.O. Box 2201 Fairfax, VA 22031 (703) 378-7257 
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cP/m SYSTEmS 
comPfHABlE 8(]8(]/Z8(] SOFTWARE 

GRAFIX-PAC 1 ======S119 Object or .250 Source ASH and VBASIC 
------------ (Vector Graphic/SuperBrain/IMSAI VIO/SSM VB3) 
BJACK Blackjack Standard Play against the House (Hawkeye) 
BREAKO Breakout the Brick Wall with the Bouncing Ball 
CHESS Graphics with Labeled Squares and Variable level Play 
CRAPS Full board Simulation with Help on Bet placement Odds 
INVADERS Alien Invasion and YOU are Under Attack or Bunkers 
OTHELLO Board game Plays Itself or You or You and Your Friend 
POKERS Poker Slot Style just Like the Machines at Los Vegas 
POKERD Poker 5 Card Draw Against Hawkeye <watch the Bluffs) 
STREk Startrek Missions into Unchart.ed Galaxies and Enemies 
TARGETS Shooting Gallery full of Action with Detail Scoring 

GRAFIX-PAC 2 ======$149 Object-======================)Manual $20 
------------ (Vector Graphic/SuperBrain/IMSAI VIO/VB3/TRS Ml+3) 
VBASIC Grafix Language Interpreter with Full screen Editor 
VRUN VBASIC Grafix Language Execute Only Compiler Syst'em 
VDEHO Demonstration Program Source with Super Examples 
VTEST Video Basic Functional Test Program Source code 
CRUNCH Video Basic Program Optomizer to' Conserve Memory 

GRAFIX-PAC 3 ======$89 Object or S239 Source VBASIC==)Hanual S10 
------------ (Vector Graphic/Sup~rBrain/IHSAI VIO/VB3/TRS Ml+3) 
SKETCH Advanced Designer Utility allows Creation of Screen 

Graphics such as room layouts, schematics, logos, etc. 
Screens can be Saved/reloaded and Printed on an EPSON 
On line Help and Menu Selections for Drawing Functions 
Circle/Block/Draw/Erace/Line/Clone/Lib/Label/Joystick 

BIOS-PAC 1 ======$249 Source ZASH------=---===========)Hanual S11) 

BIDSDUAL 
(Micropolis Systems <Vector Graphic/Sorcerer/Others) 

Micropolis 5 inch Disk Driver with upto 25'l. Speed 
improvement Including a Second 8 inch Disk Controller 
Driver (C:+D:) »Tarbell SO or DD, CCS, or AM'D SBC. 
Includes Drivers for Fast Happed Video, AY3-8910 port 
EPSON, TTY40, Sysgen/Format/Diskcopy and Submit Files 
(requires MOVCPM and Vector or TDL zao Assembler) 

·CP/M is a Registered Trademark of Digital Research 

Dial 213/348-7909 to Get Free Product Brochure 

HA\NKEVE 
GRAFIX 

23914 MOBILE 
CANOGA PARK 
CA 91307 USA 
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The ZCPR2 System continued ... 

tions for the utilities, save these options away in a 
save buffer, and then move through each utility, 
copying the save buffer into it and setting whatever 
special options are necessary. GENINS is menu driv­ 
en, and, once you are familiar with it, it usually takes 
approximately 15 minutes to install all 31 utility pro­ 
grams. 

Installation, then, is the main "gotcha" to the 
ZCPR2 system. It takes a certain knowledge of 
assembly language and access to a commercial as­ 
sembler (MAC) install it. 

A second "gotcha" is the overall size. The ZCPR2 
system can be fully implemented only on systems 
with a relatively large disk capacity. As a rule, more 
than 500K per disk is recommended in order to im­ 
plement the ZCPR2 system as it was intended to be 
used. If you have less capacity than this, you will 
have to configure the system so that some options are 
left out. This can still give you many good features, 
but you may not realize the full capability of the 
ZCPR2 system as described in the manuals. Features 
such as paths, multiple command lines, and menus 
cost little and add much to a system. These combine 
to form a nice ZCPR2 system subset. 

A third "gotcha" is that to implement a full 
ZCPR2 system, you need to modify the cold boot 
routine in your BIOS. You can implement a "nice" 
configuration of ZCPR2 without doing this, and you 
can realize many good features of ZCPR2 without 
BIOS modification. However, BIOS modification al­ 
lows several more outstanding features of the ZCPR2 

system to come into play. 
Finally, a fourth "gotcha" revolves around the is­ 

sue of support and assistance with the ZCPR2 sys­ 
tem. The support you receive will have to come from 
your local computer club, people you can contact, the 
company you bought your ZCPR2 system from (if 
you elected to buy it rather than use the public do­ 
main distribution system), or from me (the author) if 
you can get hold of me and I'm willing to help at the 
time. 

One important point to remember is that we are 
dealing with public domain here, and not a business. 
You are not necessarily paying money for this soft­ 
ware, and there is no full-time, dedicated support or­ 
ganization to help you, such as you would find in 
dealing with a company. There are a great many 
good people who enjoy becoming involved in local 
computer clubs and helping others in such matters, 
but they are doing it for no pay and for altruistic 
reasons. You cannot make demands on them, but you 
can ask them for help, and they are usually glad to 
lend a hand. 

Closing words 
The ZCPR2 system is capable of growth and evolu­ 
tion. As we use it and learn from it, some ideas will be 
discarded; others will be adopted and expanded upon. 
It is not a panacea-but neither is any software. It is 
a good tool, however, that can meet many needs. I 
hope you investigate it further, read the manuals, and 
enjoy using it. f!I 

68QQO 
~ 

CROSS ASSEMBLER 
FOR CP/M-80 $ 260 

MOTOROLA SYNT AX MACROS 

LINKAGE EDITOR CONDITIONALS 

STRUCTURED WRITTEN IN C 

Quelo 
843 NW 54th 

Seattle, Wa. 98107 

(206)784-8018 
mornings 

Dick Curtiss 

Cp/M is a trademark of Digital Research 
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TECHNOLOGY ADVANCES 

THE LAST MEMORY· is a high performance 64K memory module for 8 bit 5100 systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic RAM boards. 
The 2K by 8 architecture of these RAM's allow high density and low power consumption, a characteristic not found in 
most static memories. This architecture also allows the use of 2716 type EPRPOM's in place of RAM lC's with no 
modification. AI; a result, this one board provides total system memory. THE LAST MEMORY'· is available 
starting at less than $100.00 

LASTING MEMORY'· is a combination EEPROM (Electrically Eraseable PROM)/EPROM/RAM memory module 
for 8 bit $100 systems. This board includes an onboard EEPROM programmer which programs and erases 2816/2815 
type EEPROM's with normal memory write instructions . no special software is required. Erasing and writing may be 
performed one byte at a tlme . no need to start over to make simple changes. Programming may be performed in any 
socket EEPROM's can be tested and used without moving them. EEPROM's, 2716 type EPROM's, or 16K byte 
wide static RAM's may be located in any of the 16 memory sockets lor a total of 32K bytes of memory. LASTING 
MEMORY'· is available at $299 

static memory systems inc. 
401 State Benk u>nler 
Fr,,~port, IL 61032 .(815) 235·8713 
9 A.M. to 4 P.M. Mon.-Fri 

MCVISAaccepied 
AU prices net, F08Freeport, IL 
OEMdi5Counlsavailab~ 
Deaierinqviriesinviled. 
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TimeEPROMmer, 
the S-IOO CPIM* compatible 
programmer that's useful every 
second of every day. A real time 
calendar/clock with lithium battery 
and an EPROM programmer that programs 
all popular eproms. Unbeatable price/performance 
ratio. Features designed for easy operation. 
Eprom Programmer: Port addressable. 
Read, Verify, Program, and Disk transfer. Handles up to 28 pins. 
Power generated and controlled on board. All software and documentation 
included. Assembled units tested with burn in. 
Real Time Calendar/Clock: Complete time counting functions with 
CMOS LSI. Allows up to 6 months power down use. Independently port 
addressable. 

TimEPROMmer BB & software & manual $75 
TimEPROMmer Kit & software & manual $195 
TimEPROMmer A & T software & manual $295 
Our DISK CONTROL UNIT that turns 8" drives off 
when not being accessed. State drive. 
DCU, kit & manual . $29.95 
DCU, A & T & manual . $49.95 
P & H $2. NYS add tax. 
CP/M is T.M. of Digital Research 

OPTRONICS TECHNOLOGY 
P.O. Box 81 Pittsford. NY 14534 (716) 377·0369 
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Binary Protocois: CLINK, XMODEM (with opt. CRC 
and BATCH), HAYES terminal program, IBMPC (text 
files only) 
Macro Strings: 10 of up to 64 characters, fully interac­ 
tive, able to tie into function keys, supports folly auto 
iogon 
Command Style: Menu OR Command 
Parameter Control: Full control on ALL hardware im­ 
plementations (over 20 systems) 
Text File Upload Features: XON/XOFF support, 
programmable turnaround character, programmable 
intercharacter delay' 
Text File Download Features: Programmable flow 
control characters 
System Commands:. Disk directory, display remaining 
disk space, display size of any file(s), type file to con­ 
sole, list file to printer, erase file(s) with opt. query, 
rename file, login new diskette for read/write, set file 
attributes, set user number- 
Utilities: Text file compression/expansion, TRSDbs to 
CPIM text file conversion, Une Numbered Text Editor, 
MFT for single drive systems 
Installation: Simple to use INSTALL program 

Binary Protocols: CLINK 

MaeroStrmgs: 4 of up to 40 characters 

Command Style: Command only 
Parameter Control: (baud rate, parity, data hits, etc.) Only 
on 3 implementations (Hayes SIOO/PMMI SIOOI IBMPC) 
Text File Upload Features: None 

Text File Download Features: None 

System Commands: Disk directory 

Utilities: None 

Installation: Requires DDT. 

Price: $150.00 Price: SI90.()() 

A product of 

mYCROFT 
Laf3SINC 

Post Office Box 6045 
Tallahassee, FL 32301 
Telephone (904) 385-2708 

Dealer and distributor inquiries welcome. Crosstalk is a trademark of Microstuf 
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IlIIplelllenting Console 
Key-Pressed Interrupts 

Type console commands and/or program inputs 
before they are requested 

by John M. Potochnak 

'

he first machine I ever used permitted type­ 
ahead. I sorely missed it when I brought up 
my CP/M-based micro. The result was its 
implementation under the grudging auspices 
of CP/M version 2.2. My definition of type­ 

ahead is the ability to type console commands and/or 
program input before they are requested. To do this 
you must process console key-pressed interrupts and 
buffer the typed characters until the next character 
requestor gets around to eating them. 

Processing interrupts 
Step 1 is to enable interrupts for your console key­ 
board. I have both a serial console (connected 
through a UART) and a video board. My. software 
will handle either. It uses Z80-mode vectored inter­ 
rupts, so the correct routine is called whenever a key 
is pressed. 

Step 2 is to buffer the characters somewhere. My 
buffer is 256 bytes long. This may seem excessively 
long, but you'll see how that can be used to re-do the 
CP /M SUBMIT facility into one that is not only 
faster but far more versatile for small (buffer-size) 
command files. 

Step 3 is to rewrite the console status (CONST) 
and console get character (CONIN) BIOS routines. 
CONST now checks to see if anything is in the buf­ 
fer; CON IN sets a character from the buffer instead 
of from the device. 

The next step is to apply the following BDOS 
patch. 
SGCCP EQU 1Zl9BIZlH ; Whe re SYSGEN drops th •• CCP 
SGBOOS I;:QU SGCCP+IZlBIZl6H; Where SYSGEN d '-'OPS th", BOOS 

ORG 
NOP 
NOP 
NOP 

SGBOOS+1II14AH ; PrOhibit 800S XON/XOFF 

acters immediately (i.e., at interrupt level). I have 
implemented these for my VDB-8024 video board. 
Its keyboard is wired so that the high-order bit of the 
key character can be set by holding down a super­ 
shift key. This gives me an additional 128 function 
keys. 

My function keys are as follows: 
a) Clear input buffer and warm boot. This allows 

you to trap out of looping programs or simply 
abort something. 

b) Dummy up an RST instruction. This only 
works if DDT or my debugger is loaded. 
When the RST is simulated, the debuggers 
treat it as if a breakpoint has been hit. This 
allows you to determine the PC of a looping 
program or get back into DDT if your break­ 
points are not hit. 

c) Immediately output a status line. My status 
line consists of the wall clock time, disk statis­ 
tics, program state, and the current PC. These 
are useful for timing operations or judging 
program progress. 

d) Clear the input buffer. Useful if you make a 
boo-boo. 

Handling XON/XOFF in the BIOS 
I use control-S (XOFF) and control-Q (XON) to 
handle stopping and starting console output. I like 
this better than the standard method of using only 
control-S to stop and anything to start. This way you 
can type as many control-S's or control-Q's as you 
want and always produce the correct effect, Also, this 
scheme cooperates with type-ahead in that charac­ 
ters other than control-S and control-Q may always 
be typed ahead. 

There is a "gotcha" with handling your own 
XON/XOFF. You must be able to disable this pro­ 
cessing sometimes. My text editor uses these control 
characters, so they must be passed while editing. 

Originally I had a byte which the text editor 
changed to zero, saying "don't process control-S and 
control-Q." The byte was also checked to prevent the 
BIOS output routine from doing auto-linefeed. Auto­ 
linefeed had to be done by the BIOS because my 
original terminal was too dumb to linefeed at the end 
of a line. 

I now have my own BIOS entry point, which is 
called by the text editor. This was necessary when the 
BIOS was broken into two segments to allow most of 
it to live in another RAM bank. The warm boot code 
resets this parameter back to normal. Programs that 
change it need not worry about the next guy unless 
they "RET" to the CCP. 

Ah, the CCP! Alas, she is still half-duplex. I 

This will prohibit the BDOS from doing input while 
it is outputting to the console. This is necessary, 
otherwise the standard control-S to stop/start con­ 
sole output will eat up your typed-ahead characters. 
The control-S feature is then duplicated in the 
BIOS-fortunately, it is trivial. 

The code I use to accomplish the preceding func­ 
tions accompanies this article. It works with the SD 
SBC-200 CPU board and the SD VDB-8024 video 
display board. 

Immediate mode character processing 
There are a few advantages to processing some char- 

John M. Potochnak, 106 Birchwood Terrace, Wayne, 
NJ 07470 
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looked into the possibility of modifying it but decided 
that the return on investment (ROI) was much too 
low. The only commands that don't permit type­ 
ahead are TYPE and DIR. I found that I used neith­ 
er when typing ahead, so why bother? Additionally, 
there would have been problems with terminating a 
TYPE/DIR prematurely. The immediate warm boot 
would have been required. 

Who cooperates with type-ahead 
Surprisingly, almost all my software worked without 
modification ill the type-ahead environment. The 
CP /M utilities, compilers and the editor appear to be 
happy. The "STAT filename $xxx" command was 
the only exception I encountered: It aborts if any­ 
thing is typed ahead. 

Of course, any program that does character input, 
constantly checking for keys pressed, will eat the 
characters. This mayor may not produce the desired 
results. I found it to work in the majority of cases. 

One super advantage IS the ability to type full 
speed at the word processor and text editor. I no lon­ 
ger have to worry about whether they are listening or 
performing the last function. I don't have to worry 
about them doing disk I/O. I just type. 

Things of which to beware 
Beware of race conditions in the character buffering 
routines. I was bitten when the function key that 
cleared the input buffer was first installed. It would 
make the getter and putter indices into the type­ 
ahead buffer equal. This means that nothing is in the 
buffer. On rare occasions, the character fetcher 
called via the BIOS jump vector would have just read 
one of these indices but not the second. It would then 
be interrupted by the clear input buffer function key, 
and when it resumed execution, it would use the old 
value of the first index. The' result was the appear­ 
ance of old characters. 

Watch out for devices that require interrupts to be 
off for long periods of time. My nemesis was the SD 
Versaftoppy II disk controller. It uses programmed 
I/O transfers. This would turn off interrupts for as 
much as one-sixth of a second. During heavy disk 
I/O, I lost a considerable amount of type-ahead. I 
fixed this by building a little DMA adapter for doing 
the disk I/O. 

Replacing SUBMIT 
One nifty feature of having this buffer in the BIOS is 
the ability to retire the CP/M SUBMIT /XSUB 
team. I replaced them with a utility called JAM. 
JAM is a C program that reads a command file, does 
parameter substitution like SUBMIT, then jams it 
into the type-ahead buffer (via a BIOS jump vector) 
and exits. 

The limit on what can be jammed is the buffer size 
in the BIOS. I have never exceeded 256 characters; 
consequently my current buffer size is totally ade­ 
quate. 

There are several advantages to this scheme. One 
is that it is faster, as you are not constantly reading 

files. There is a noticeable difference in the time be­ 
tween commands. Second, it works at the character 
level. This means that anything which reads console 
input, even through the BIOS jump vectors, will 
work. Finally, it works on all disk drives, not just the 
A: drive. 

To implement the JAM program, the STCHAR 
routine (see listing), which stuffs characters in the 
type-ahead buffer, will be called outside of interrupt 
level. Interrupts must be disabled if this is done; 
otherwise a race condition will arise. 

Is it worth the effort? 
JAM is nice, but SUBMIT is functional. The "RST" 
function key is also nice: I've even used it to find a 
loop in a program. I use the status line function key 
on a regular basis to time programs. These things are 
all nice, but I don't believe that anyone individually 
would make it worth the effort. 

The two items that make it all worth while are the 
behavior of the word processor/text editor and the 
ability to type several commands III advance and 
leave the machine without having to generate a com­ 
mand file. With the word processor/text editor, you 
simply type at your own speed, ignoring disk I/O and 
the processing the programs must do. This alone 
would make it worth it. The other items are simply 
gravy. ~ 

r 
" " (I)", "' ... "" 

. 

.•. 1i 1i 

_N ~4~~ romS-N~4~~~ro~S-Nn ~~~OO~S-N 4n~~ro~ -N as ssss ss NNNN NNNNN~n~ MMnMnn 4~ 
ISIS SsGs SSSSSSS&SSSSSS&S sSsSssSs Ssssss ss 
Be Bess &&QSGSSS&SSsGQSS SSGSQSS& SSSSGB Be 

""'OJ " . 
COlilij)S I11CoJIilu... 
I.L 1.Lu.. lSI u 1") 1") N 
clil,..,S WNNN 
UN __ lSI ,.),.) I")P-) 

ooa:os 
ISISS •.• 
U)U)U)1Il 
LLu..L&.1.o.. 

" ,. 
~ . 
> 

~ . r 

I no longer worry about whether the word processor and 
text editor are listening or performing the last 

function, or about them doing disk I/O. I just type. 
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~ 
CD 
'< • " •• CD 
(II 
(II 
CD 
A. 

z n' ... 
~ -e 
'" s 
3 
'" '­ c:: 
:s 
" 

- = N 

FEA7 3EIIH 
FE-A9 03FF 
fe.A8 323E.FE 
FEAE CDCOFS 
FEBI 3A3EFE 
F694 03FF 
FE.BE. 1881 

01114~ t<.BINTUI LD 
0146 LD 
0047 PUSH 
0«148 PUSH 
0049 IN 
0111:50 AND 
"":51 CP 
0iI~Z JR 
005J JR 

(SPSAV).SP 
SP. LOCSTto> 
AF 
HL 
A. <uDAl) 
7FH 
• ,," -40H 
z.sswe 
KBINT 

PRESERVE SOMEONE' 5 STACK 
OURS 

GET CHARACTER 
LOSE PARITY 
CONTROL-A IS THE EQUIVALENT OF 55-BREAK 

T SKI P 10 CHARACTER STORE 

00:55 .•.••••••.•..•. "' ••••• .,* .•. * .•. .,"' .•..•...•..•..•. "' .•. ** .•..•..•.. "' .•..•..•.••..•..•. "' .•.•.•..•.•..•. "'.*"'.* •. .., .•..• '"' •.•..•..• ' .•..•. *"' •• 
e~ • • 
.,0:57 .•. He r e 011 ve c e o r ee r nt e r r uc e '::.US.d bY VOB-81i124 r ec e t vee Ch.1r >to 

0058 I ••.. • 

11111159 I •••.•••••.••.••.••••••.••.••••••••• ., • ., •••••••.•• "' ••• "'."' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• "' ••••• 
0060 t<.OINTV: LD (SPSAV).5P 1 PRESERVE SOHEONE'S STACK 
0061 LO SP.LOCSTK lOURS lE-Jul-8221129:29 
0062 PUSH AF 
0863 PUSH HL 
0064 IN 
086:5 XOR 
0066 JP 
0867 CP 
868 JR 
0669 CP 
007121 JR 
0871 SUB 
007:2 NOTLWR: CP 
0073 JR 
0074 CP 
007:5 JR 
0076 CP 
0077 JR 
0078 CP 
0079 JR 
0080 CP 
0081 JR 
_82 LD 
0083 
0084 ~BINT' LD 
0085 LD 
0086 OR 
00S7 LD 
meS8 JR 
0089 CP 
""90 JR 
0091 CP 
0092 JR 
0093 NOX: CALL 
0e94 KBIGNR: POP 
009:5 
0"96 
0097 
009S 
0099 

A. (VDAl) 
SOH 
p, KBINT 
80H+' a' 
C, NOTUm 
80H+'z'+1 
NC. NOTLWR 
'.' -'~' 
seH 
Z.SSWB 
BBH 
Z. SSDOT 
•. " +80H 
Z, SSST~T 
• v' +S0H 
Z,SSCLBF 
'-' +S0H 
NZ.I~BINT 
~,:5FH 

H, A 
A, (CICHR) 
A 
A.H 
Z,NQX 
'S' -40H 
Z. XOFF 
, Q' -40H 
Z. XON 
STCHAR 
HL 

POP AF 
SP. (SPSAV) 

COMPLEMENT SUPER SH I FT 91 T 
SUPER-SHIFT NOT PRESSED IF NOT SIGN BIT 
UPPER CASE LOWER CASE 

I CONVERT TO UPPER CASE 
SS-BREAI~ 
YES. WARM BOOT NOW 

55-BACKSPACE 
YES. BLINDLY RESTART DDT 

SS-" 
YES. INSTANT STATUS 

I 55-\ 
YES. CLE~R INPUT BUFFER 

SS-HINUS? 

YES. CHANGE TO UNDERSCORE (NONE ON KEYBOARD) 

PRESERVE THE CHARACTER 
SEE IF WE SHOULD 00 XON/XOFF 

GET CHARACTER BACK 
NO 
CONTROL-S? 
YES. XOFF OUTPUT 

CONTROL-Q? 
YES. XON OUTPUT 

PUT CHAR I N THE BUFFER 
RESTORE EVERVTHING 

CURRENT PROCESS' STACK 
I RE-ENABLE INTERRUPTS 

811218 4:~ ••• *"'**+*+++>I<"'''''''''''''+ ••••••••• * .•..•..•• ''''''>tt •• '.., •• '''' •• ,''' ••• '''.' ••••• ,''' •• ' •• ' ••• ''''''"' •• , ••••• ' .•• "' .•• ,,' .••.•••••••••••.•• ,., •• ' •• ' 
tlJI01 I .•• 
01tlJ2 T ,., Here -eo nal'dl. tn~ function I(","),s 
01e3 '" 
11104 1 ••••••••••••••• 4: ••• "' ••• "' ••• "' ••• "'4: •• ' •• ' •••••••••• ""., ••••••••••• , ••• ,., •••••• ,, •••••••••••••••••••••••••••• ,,' •••••• "'''''''..,.., ••• "' •••••••••••••••••••• , •••••••••••• '" 

21105 HANDLE WARM BOOT ElV SS-ElREI=IK OR CONTROL- ..•. 
211216551.18: LD IV, (SPSAV) 1 USER'S STACK 
i1U7 LD HL, WE ~OT 1 WHERE WE IoIANT TO LAND 
010S LD (IV). L 
011219 
0110 
0111 SSCLBF: XOR 
0112 LD 
0113 LD 
0114 JR 
0115 
0116 SSOOT: LO 
0117 LD 
011S OR 
0119 JR 
0120 LD 
0121 LD 
0U2 LD 
0123 PUSH 
0124 LD 
0125 LO 
012E JR 
0127 
0128 SSSTAT: LD 
liH29 OUT 
0130 LD 
0131 CALL 
0132 LD 
01.'33 OUT 
01.3" JR 
0135 

LO 

"I 
RETI 

LO (IV+1).H 

NO CHARS I N I NPUT BUFFER 

RESTORE REGISTERS AND' RETURN' TO WARM 800T 

SEE WHICH MEMORY BANK 15 ON BELOW JNT LVL 
MAY HAVE TO WAIT TO RESTART DDT 

MUST WAIT TIL OUT OF THE BIOS 
SAVE OUR STACt\ 
USER'S STACt~ 1S-Jul-8221:29:29 
WHERE RST IS FOR DDT/DEBUG 

SAVE FO R RE TI 
OUR STACK 

FORCE BANK 1 

IF WE CALL AT IRP LVL. I1UST NIX XOFF 
PRINT A STATUS LINE 
8ACK TO WHATEVER 

F6BS AF 
FE-B9 323E-FB 
FEBC 18AS 

F68E F5 
FE-BF 3ACCFB 
F6C2 F5 
FEC'3 21CBFe 
FE;CE 3C 
FE.C7 BE 
F6CS 2003 
F6CA Fl 
F6CB Fl 
F6CC C9 
F6CD 32CCFB 
F600 F 1 
F6DI 212FF7 
F60" 85 
F6DS 6F 
F60E _3001 
F608 24 
FED9 Fl 
F6DA 77 
F6DB C9 

F60C 01210000 
FEDF 40 
FEE0 4E 
F6EI 37 
F6E2 4500 
F6E" 00 
F6E5 C501 

F6E7 3EF6 
F6E9 ED47 
F6E8 EOSE 
F6ED 210CF6 
FEF0 017006 
F6F3 EOB3 
f6~5 017883 
FtFS EDB3 
F6FA DB01 
F6FC 017902 
F6FF EDB3 

)F701 
F71U 3A36F8 
F704 B7 
F705 28FA 

F707 F3 
F708 3AC8FB 
F71218 21CCFB 
F70E 96 
F70F FB 
F710 C8' 
F711 3EFF 
F713 C9 

01.36 1 SET XON/XOFF FLAG 
0n7 XOFF: XOR A 
0138 XON: LD (XNFFLG).A 
0139 JR t\8IGNR 
121140 

XON/XOFF 
AND DUMP CHARACTER 

- ::s •• CD •• ••• C 

" •• (II 
o o ::J .-+ 5" 
C 
CD 
0.. 

F613 E07332FB 
F617 3178f8 
F61A FS 
F61 S £5 
F61C OB7C 
F61E E67F 
F621 FE1E 
F622 284£ 
F624 1830 

-o 
00 ..., F626 ED733'::FS 

F62A 317SFS 
F620 F5 
F£2E E5 
F6:2F D801 
F631 EE80 
F633 F256F6 
F636 FEEl 
F638 3886 
F63A FEF8 
F63C 3H2 
F63E 0620 
F641i1 FE80 
F642 282E 
1='644 FE8S 
FE46 2840 
F648 FEDE 
F£4A ~85B 
F64C FE DC 
f64E 262F 
F650 FEAD 
f652 2002 
F654 3E5F 

F656 67 
F657 3A2FF8 
F6SA 87 
F65B 7C 
F6SC 2908 
F6SE FEI3 
F661i1 2856 
F662 FEll 
F664 2853 
F666 CD8EF6 
F669 El 
F66A Fl 
F668 ED7832F8 
F66F FB 
F670 ED40 

F672 FD2A32FS 
F676 21CDFS 
F679 F07500 
F67C FD7401 

F67F AF 
F680. 32C8FS 
F683 3ZCCF8 
FE86 16El 

f689 3A38FS 
F698 3239F8 
F68E B7 
F6SF 20DS 
FE91 E-0733IZJF8 
F69:5 ED7B~.'::FS 
FE99 '::13800 
FE'3C ES 
FE9D EDT!;.~"::F8 
FEAl ED7E130F8 
FEA5 18C2 

(K8TAKR), A 
(KBPUTR), A 
k91GNA 

A. (CBANK) 
(ODT). A 
A 
NZ.I(BIGNA 
I KBTEMP), SP 
SP. ISPSAV) 
HL. RST7 
HL 
fSPSAV). SF' 
SP, (KBTEMP) 
KBIGNR 

A.l 
(I1B), A 
(XNFFLG). A 
"STATLN 
A. (CBANK) 
(119), A 
I(BIGNR 

0141 •• ,,, .•• ,.., •• , •• ,"'''' •• , ••••• , ••••• '''' •••.••••• ''' •• ''''''' ••. ''''', .•••• , •• -''' ••• ''''''''' ••••••• ' ••• ''' ••• ''' ••••••••••••••••••••.•• '''' •••••••••••• ''' •••••••••••••••••• ''' ••••••••• 
0142 T •• 
814·3 '" S'tor. c e+a r ac t e r i n 'th~ 'typ •• -an •• d bUf-f •. r 
01"4 •• 
0145 •••• ' •• ' •••• ' ••••••••••• ' •• ,,.. ••••• ,,.. •••••••• ' ••••• ' •• ' ••• "'.., ••••• '.., ••••• , •• ,"' .••.• , ••••••••• ,,,..,"' •••.•• .., •••.••.••••••• , •••••••••••••• ' .••.•••••.••••••• , •• :"'''' ••••••••• 
014£. STCHAR: PUSH AF ; PRESERVE FOR LATER 
0147 LD A, (KBPUTR) 1 INDEX FOR PUTTER (US) 
0148 PUSH AF ; SAVE. WE MAY STORE CHAR HERE 
0149 LO HL.I<BTAKR ADDRESS OF TAKER INDEX 
0150 INC A STEP TO NEXT PUT INDEX 
0151 CP (HL) 1 WILL WE PASS TAKER? 
0152 JR NZ. K81NTIZI NO. OK TO STORE CHI=IR 
01:53 POP AF OUI1P PUTTER INDEX 
0154 POP AF 1 AND CHARACTER 
0155 RET AND IGNORE THIS INTERRUPT 
0156 KElINT0: LD (KBPUTR). 1=1 SAVE INDEX FOR 'NEXT TIME 
0157 POP AF GET INDEX FOR THIS CHAR 
0158 LO HL. K8BUFR ADDRESS OF THE K8 BUFFER 
0159 ADD A.L COMPUTE LOC FOR CHARACTER 
0160 LD L. A 
0161 JR NC,'1(8INTI 
0162 INC H 
0163 t~BINT1: POP 
0IE4 LD 
0165 RET 
0166 

AF 
(HL>,A 

1 GET THE CHARI=ICTER 
SAVE IN THE ElUFFER 

01€.7 ••••• ' •• ' •••• ' •• ' •••• '>+;.., •••••••• , •••••• "' ••••• ''''''' ••••••••••••••••••••••• '.,''' ••••• ,'':''' ••• .., ••••••••••••••••••••••••••••••••••••••• "' ••••••••••••••• "' ••••••••• ", ••••• 
0168 ••• 
0169 .•• ThiS Cod-e US-ed at COld boot 'tiM"" 'to initial r ee 'th" UART 
121170 •• and se'tuc 'tne CTC for ve c t o r ee in't.;>rrupts on key press.d 
0171 '" 
0172 •• ,..,.., .••.•••• , .••.•••••.•••• ' ••.•• , •• , •• ' •••••••• ' ••••• '''' .•.••••• , .•• ''''''''' ••••• ' •••.•••• ' ••••••• ' .•• ''''''''' .•..•.••••••.••.••••.••.•••••.•••••••••••••• "' •••••••••••••••••• 
0173 INIT: OEF8 0.0.0 GET USART INTO KNOWN ST~TE 
0174 OEFS 411tH RESET USART 
0175 DEF8 4EH ; 4FH FOR 150. 30411 BAUD 
017£. 
0177 
0178 
0179 
0180 
e181 
01B2 
0183 
0184 
018~ 
0186 
0187 
0188 
0189 
0190 
0191 
0192 
0193 
0194 
0195 
0196 
0197 
0198 

OEFB 
DEFB 
OEF8 
DEFB 

.37H 
45H,13 
IVCTC.AND.0F6H 
0CSH,1 

DTR TRUE 
CTC0 TO 9600 8AUD 
INT VECTOR FOR CTC 
eTC CHANNEL' 1 SETUP FOR K8 I NTS 

IB-Ju c -82 21: 29:29 

, . 
Followin. COde for t nt e r r uot s frOM VDB-8e24 onrv , serial 
cons ore acc@1ised via the URRT is @I,abled by a prO<ilrA", 

LO 
LD 
1M 
LD 
LO 
oTIR 
LD 
OTIR 
IN 
LD 
oTIR 

A, IVCTC. SHR. 8 
I.A 
2 
HL.DINIT 
BC,600H+USTS 

HIGH ORDER ADDRESS OF VECTORS 
SET INTERRUPT VECTOR HIGH 
SET VECTORED INTERRUPT HODE 
USART /CTC SETUP 
XFER 6 BYTES 

BC.300H+CTC0 3 BVTES 

A. (VOAl) 
BC. 200H+CTC 1 

CLEAR KEY PRESSED ON COLD BOOT 

0199 ; •••••••••••••••••••• ","' •••.•• "' •• ' ••••• ' .•••• ' .•••••••• '.'''' ••••••••••••• ' •• ' ••••••••••••••••••••• ''' .••••• '''.., ••••••••.•••••• ' ••••••••••••.•••••• '.., •• '.' .•••••.••••••••• 
0200 1 '" 
02"'1 • This lOOP .0.5 at the b~'innio. Of th. CONOUT r-ou e t n •• it 
0202 ; •• , i II'IP 1 e-M.,.nts XON/XOFF 
0203 ••• 
0204 ; ••••••••••• .., •••••••• .., ••• ' •••••••••...•••••••••••• '.., ••••.••••• "'''' ••••• '''''' ••••••••••.••••.•• ''' •••.••••••••••••••• , •••••••••••• '..,>1<.., •••• '.., •••••• ' .• ' •••••• 
0205 .CONOUT: 
0206 LO A. (xNFFLG) 1 CHECK FOR XON 
0207 OR A 
0208 JR Z •• CONOUT 
0209 
0210 "' •• '.., ••••• "' •.•••••••••• '.>t< ••••••••••• '>t< ••••••• ..,.., ••••••••••••••••• ' ••••••••••• ' •••• , •••••••• ' ••• ..,"' ••••••••••••••• .., •• ' ••••••••••• , •• , ••••• ,..,"' ••• >t< ••••••••• .., 

0211 I •.. 
11212.., Ch •• cl( f,;>r cnar.cteor in tn. input buffe-r 
0213 ; ••• 
021" 1 •••••••• , •.••••••••.••••••••.••••••••••••••••••• .., ••• "'''' .••.••••••• ,,,,..,,,' ••••• '..,..,.., •••••• .., ••••••••••••••.•• ''' ••••••••• ''' •• ' .••.••.••••••••.••••• .., •••.•• ..,"'..,.., •• 
021~ "CONST: 01 INSURE NO FUNNIES (55-\) 
021£. LO A, (KBTAI(R) INDEX OF HIKER 
0217 LD HL, KBPUTR ADDRESS OF THE PUTTER INDEX 
0218 SUB (HL) 1 SEE IF CHARACTER READV (IE NOT =) 

·0219 El 
0220 RET Z EQUAL. NOTHING VET 
0221 LD A. 0FFH ; ELSE GOT SOMETH I NG 
0222 RET 
0223 



THE VERSATILE EPROM HANDLER 
Reads programs 2704, 2708, 2758, 2508, 2516,2716 (lsupply) 
2532,2732, INTEL'S 2732A and the 8755A (1IilTElIN EC) . 

• Reads/erases/programs Hitachi 48016 EEPROM'S 
• No personality modules required. 
·AII signals are S-100 compatible (can adapt to most otherb 
= Por t mapping occupies NO memory space. 
Bus clock rates exceeding 6mhz. 

• A II software is 8080/8085/Z80 com patible. 
• Software "user" friendly. 
• All software is fully CP/M® & CDOS compatible. 

Board (A&T) with extensive documentation .. $199.00 
Disk software (8" or NORTHSTAR 5.25") $38.00 
EPROM-based software with source listing $55.00 
Expansion console, 24 pin $50.00 

coos IS a regl~(ered uooemcrk 01 (fl.QMENCQ 
(P/M:Ji;' IS a re'9lst€'red erocernork ot DIGITAL (\ESEA[l,(H INC 
NORTHSTAR IS 0 registered trademark of NORTHSTAR COMPurm. INC 

Featured in July, August '82 Microsystems 

~ 
6020 Doniphan (915) 581-6697 EI Paso, TX 79932 

1975 
CIRCLE 76 ON READER SERVICE CARD 

THE V.I.P: IS HERE! 
• Versatile Instrumentation Peripheral 

Perfect for Use in Process Control and Data Acqui­ 
sition Systems or in Standalone Instrumentation 
High Performance and Resolution 
Extremely Cost Effective * Single Card S100 AID, DIA, Digital 1/0 * Instrumentation Amplifier Input Channel * 0 I A Voltage and Current Source Output * Full 12 Bit Resolution * Software Configurable Analog Circuitry * 25 J.l,S AID Conversion Time * 48 High Voltage, High Current Digital Drivers, 100mA 

per Output 
* Drives LED Display and Decimal Points with Software 

Selectable ROM Decoding 
* Two Double Pole Utility Relays * 8 Bit TIL-Compatible Input * Self-Test Capability 

$595 
Fully assembled and tested. Documentation and 
applications software provided. Check, MO, MC, 
Visa accepted. MA residents add 5% sales tax, $4 
shipping and handling charge. 

AUTOMATED CONTROL SYSTEMS 
1105 Broadway 
Somerville, MA 02144 
(617) 628-5373 

CIRCLE 200 ON READER SERVICE CARD 

The ACTION Solution 
For Expanding Businesses ... 

From single-user workstations to 
multiuser Systems & Networks, 

our DISCOVERY MULTIPROCESSOR is 
designed to grow by leaps and bounds. 
No more obsolete hardware or software. 

As your business 
expands ... 

DISCOVERY 

Take ACTION! Call us NOW ... at (213) 351-5451 r: •........• -,J -~-- Action Computer Enterprise, Inc. 
l~3.'" _.A.~ 430 N. Halstead St., Pasadena, CA 911 07 USA 
----- TWX 910-588-1201 ACTION PSD 0(213)351-5451 
In Europe: A.CE (Europe) Eindhoven, Netherlands TELEX 51767 ACE E NL Tel. Q4(}452658 
In Canada: CESCO Electronique L TEE 0 Montreal. Canada 0 (514) 735·5511 
In Asia: Action Computer Enterprise (Asia) Hong Kong TWX 75332 PACIC HX Tel. 5-441692 

CIRCLE 197 ON READER SERVICE CARD 



... 
00 ".- 1I 
~~ -, m 
Q (l) 
~ (W 

~~ 
" 3 1I 
'" m •.•.• l> 
'" C ::; m " 1I 

~g: 
W 1I 

< ('5 m 
0 
l> 
1I 
C 

) F714 
F714 CD07F7 
F717 28FB 
F719 .3ACBF8 
F71C 212FF7 
F71F B' 
F720 6F 
F721 30liH 
F723 24 
F724 3ACBF8 

F727 3C 
F7:28 F3 
F729 32C8F8 
F72C 7E 
F72D F8 
F72E C9 

0224 *"" .• :,,: .• '''' •.• : •• , ••..•..••.• , .•.•.. * .• :,.,''',., .•..•..• ' .•..• : .•..•..•..•...• : .• ' .• ' .• ' .•..•..•..• ' .•..•. '''"'..,"'>t< •• :>t:,.., •• : •••••. .., ••••• ,"' ••• "' ••• ..., ••••••••• .., •• ' 
0225 .•. 
0226... Ro!'ad a cj-e r ec ve r fronl the type-ahead buffer 
0227 
0228 ••• "' •••.••.•• .., ••• .., ••••••••• .., •••••••••••• .., •• : ••••• ' •• :"' .••.•• "' .•••••.•• ** .•..• : .•..•. ..,"' .•..•..•..• : .•..•..•..•..•..•. .., .•..•. ..,. .•. "' .•..•...• ' .• ' ..• : .•..•.. >t:** .•. 
0229 SCONIN: 
0230 
0231 
0232 
0233 
121234 
0235 
0236 
0237 
0238 CONINe: 
0239 
121240 
121241 
0242 
0243 
0244 
0245 

CHECI( STATUS 
NO, WAIT 
INDEX FOR TAKER cus i 
ADDRESS OF THE BUFFER 
COMPUTE CHAR LOCATION 

CALL .CONST 
JR Z,$CONIN 
LD A. (KBTAKR) 
LD HL, I~BBUFR 
ADD A, L 
LD L,A 
JR NC. CONINe 
INC H 
LD A. (KBTAKR) 
INC A 
01 
LD (KBTAKR), A 
LD A. (HL) 
EI 
RET 

BUMP TAKER ADDRESS 

NO RACES PLS lS-Ju 1-82 21 :29:29 

GET THE CHARACTER 

0246 "'''' •• '>t' •• ,''''''''' •• ' •• '>t, •• ,''',.,>t'>t' •• ''''''',.,,., •• ''''>t,>t' •• ' •• '>t,''' •• ' •• , •• ' ••••• '", •• ,*", .• '>t'>t'>t'*,"'''''''>t:", •• : •• : •• : •• :>t:''''''''''''>t:>t: •• :*,,,,,,, 
0247 >t' 
0248 >t. Data ; t~II1S for tvpe--ahead 
0249 .., 
0250 "'..,..,..,,.,"'..,,,,"',.,..,,,'>t:>t:*"' •• '..,.., •• ',.,"'''''''..,.., •• :**..,,.,..,>t, .•• ,.,,,' •• '''',,: ••• .., •• :**",,,,,,,*,,,*,.,>t''',,,,,,,,,,,,,,,,,,,*,,,,,,* 

)F72F 0251 KBBUFR: DEFS 2'6 KEYBOARD I NPUT BUFFER 
) F82F 0252 CICHR: DEFS 1 NON-ZERO FOR SPECIAL CHAR PROCESSING IN 8105 
) F830 0253 K8TEMP: DEFS 2 FOR TEMPORARY STACt( STORAGE 
) F832 02:54 SPSAV: DEFS :2 SAVE CALLER'S STACt( HERE DURING INTERRUPTS 
) F834 0255 BANt(SV: DEFS 2 SAVE STAC\<.: DURING BANI( SWITCHING 
f836 FF 0256 XNFFLG: DEFB 0ffH NON-ZERO IF CONSOLE OUTPUT XON'D 
F837 •• 0257 BANI(: DEFB • MEMORY BANK INTO WHICH TO DO DISt( 10 
F8.38 •• 0258 CBANK: DEFB • MEMORY BANK IN CONTROL NOW (FOR DDT RST7) 
FS39 •• 0259 DDT: DEFB • NON-ZERO TO CAUSE DDT RESTART 
f83A •• 0260 UTERH: DEFB • NON-ZERO TO ACTIVATE PARALLEL TERMINAL 
} FS3B 0261 DEFS 4.H LOCAL STACt( SPACE FOR INTERRUPTS 
)F879 0262 LOCSTK EQU • 
) F87S 0263 DEFS S.H FOR BANt( .SWITCHING (OLD STACK HAY NOT BE 
) FSeS 02€.4 SANt(SP EQU • ADDRESSABLE) 
FSeS •• 0265 t<BTAKR: DEFB • t(EYBOARD I NDEX FOR TAKER 
FECe •• 0266 KBPUTR: DEFB e INDEX FOR PUTTER (DEFB TO FORCE ALLOCATION) 

)F8CD 
)FSCD 
) FECD 
FElCD C9 

0267 
0268 ", •• : •• :", •• :**", •• : •• :", •• :",,,,,,, •• :* •• :>t: •• :,.,*,,,,,, •• ,>t,,,,,,, •• ,* •• ,,.,,,,,.,* •• :,,,,,, •• ,,,,,,,,,,**,,,,,,*:,,,,.,,,:>t:,,,,,, •• :,,,,,:,.,>t: •• :,.,,., •• ,,,, 
0269 ••. 
0270 '" DUIYIMY eo e r t o?s to ftlake assef'llb I e r happy 

0271 '" 
0272 *",*",*",,,,,,,,,,*****,,,,,,,,,,,,,,,>t'******"''''*'''>t:*,,:,.,,,,,.,,,:,,,,,,*..,*'''*>t''''>t,*"' •• ' •• ' •• '..,"''''**''''''''''''''' •• 
0273 DMAINT: 
0274 l·mOOT: 
0275' tSTATLN: 
027€. RET 
0277 
0278 END 
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-GET THE BEST OUT OF CP/M @ 

WITH WAVE MATEJS7!rULL,D 

• Cost Effective 
• Highest Performance of any 

4MHZ Z80 Board 
• 128 K Usable AAM 
• Enhanced Software to 

Optimize CP/M 
• DMA Track Buffered Disk 

Controller 
• Only 8 x 10 _7 inches in size 
• Power only 5v @ 1_5 o. 
• Use eny Serial Terminal and 

Centronics compatible printer 
• Capable of supporting MP/M 

WAVE MATE INC. 
14009 S. Crenshaw Blvd. 

Hawthorne, CA 90250 
(213) 978·8600 Telex: 194369 

Printer/Winch Port 
2 Printer Conn. 
3 Winch. Conn. 
4 Exp. Data Bus 
5 CPU Chip 
6 DMA Chip 

Power 
Clock Timer Cont. 
First Serial Port 
2nd Serial Port 
DAAT 
Charge Pump 
128K AAM 

14 Data Separator 
15 Boot Disk Setter 
16 Floppy Disk Contr. 
17 SV.' Floppy Conn. 
18 8" Flop~y Conn. 

•• 

WAVE MATE INTERNATIONAL 
159 Chee de Vleurgat 
1050 Brussels, Belgium I Tel: (02) 649 10 70 Telex: 24050 
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R> INFORMRTION MRNRGEMENT 
DBPACK - Data Base Management: Indexing, 
Sort & Search, Tabulation, Address Labels, 
Word Processor Interfaces, and lots- more! 

FILER - Files Compression, Archiving and 
Cataloging: Substantial Disk Space Savings; 
Date-stamping & Descriptive Comments .,. 

R> COMMUNICRTION SOFTWRRE 
COMCOM - Communication Program: Communi­ 
cate with Time-sharing systems and other 
computers; Advanced Features; Easy to Use. 

CProK:PM - File Transfer Program: Transfer 
Files (any type) between different CP/M-based 
systems. 

R> For CP 1M ® Computers 
CP/M Is a registered trademark of Digital Research 

Configured for a wide variety of systems. 
Disk formats include 8-inch, Osborne, Xerox ... 

COMPU-DRRW 
1227 Goler House 

Rochester, NY 14620 
Phone; (716)-454-3188 

MasterCard, Visa & Rmerican Express cards welcome. 
Separately ordered documentation may be returned 

for full refund within 10 days! 

It's the wrltln on the wall 
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Kernighan and Ritchie's book, The C-Programming Language, is 
the key source for C. Just as fundamental is the C86 TM C 
Compiler. 
The C86TM C Compiler is especially designed for the IBM@ 
Personal, IBM'" Display Writer, CP/M·86'" and MS· DOS'" . 
For further information on the C-programming language 
and the C86 TM C Compiler, please contact: 

C86 is a trademark of Computer Innovations, tnc : CPIM·86 
IS a trademark Of Digital Besearch. IBM and MS·DOS are 
registered trademarks 01 International Business 
Machines, Inc II c.amputer Innovations, Inc. 

75 Pine Street 
Lincroft. New Jersey 07738 
Telephone: (201) 530-0995 
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Custoillize Your Word Processor 
Keyboard 

Use a translator and an interrupt handler to generate 
Escape sequences without losing characters 

by H. Bradford Thompson 

D oes your favorite editor of word processor use all the special keys on your terminal? 
Or do you wear out your left pinky en­ 
tering control characters while special­ 
function and cursor-control keys sit idle? 

And if the latter, have you wondered why? After all, 
how much can it take to activate those special keys? 
Why not just detect whatever they send, look it up in 
a table, and send the' processor program what it ex­ 
pects for the action desired? 

Of course, if it were that simple more editors 
would come fully customizable, and I wouldn't have a 
subject for this article. So I'll first describe the prob­ 
lems and then discuss their solution for WordS tar 
with the Zenith/Heath Z-19 /H-19 terminal. The ad­ 
ded code is placed in areas that WordS tar designated 
for user installation patches, plus space in the CP/M 
(Customer-adaptable) Basic Input Output System. 
The programs have been kept as general as possible 
and should be adaptable to other editors and termi­ 
nals. 

With the resulting system you can assign to single 
keys entire sequences of editor instructions and small 
routines, thus creating your own instructions. As a 
simple example, chemists commonly want single­ 
number subscripts (as for instance, in H20). In 
WordStar the subscript requires the sequence 

Ctrl-P, V, 2, Ctrl-P, V 
for a total of seven finger-contacts with four different 
keys. I just typed that subscript 2 with two strokes: 

fl',2. 
My use of the Z-19's keypad and other special keys is 
summarized in Figure I. 

The problem 
The special-function keys of a terminal commonly 
produce a sequence starting with a nonprinting char­ 
acter. This character is usually the ESC, or Escape, 
and that character and what follows is called an es­ 
cape sequence. Counting the keypad at right', the 
Z-19 has 21 special keys. Ten of these send one es­ 
cape sequence unshifted and a different sequence 
with the shift depressed. We can thus assign 31 dif­ 
ferent special functions to these keys. Nineteen of 
these sequences consist of ESC followed by one char­ 
acter, while 12 consist of the ESC, a question mark, 
and a third character. For example, the right-arrow 
key shifted sends ESC C. Unshifted+, the same key 
sends ESC ? v. 

H. Bradford Thompson, Dept. of Chemistry, The 
University of Toledo, 2801 W. Bancroft St., Toledo, 
OH 43606 

We must, then, intercept and identify these se­ 
quences and translate them into what we wish the 
Editor (or word processor, but we'll say Editor for 
short) to see. For versatility, we will include a way of 
calling short special programs. This is the task of the 
Translator, which is the first of the two programs de­ 
scribed below. 

The Translator alone will work pretty well. How­ 
ever, suppose an escape sequence arrives from the 
terminal while the Editor is still coping with the pre­ 
vious arrival. The ESC may well get lost, leaving the 
Editor with only the following letter. The result, 
while rarely catastrophic, can be pretty annoying. 
WordStar normally can handle input at typing speed, 
but can easily be overloaded by using the Z-19 repeat 
key. Incidentally, this is not a problem unique to my 
Translator. If you own the full-screen editor VEDIT 
and a Z-19 terminal, try holding down the REPEAT 
and either the up or the down arrow. All goes well for 
a while, but soon after the cursor hits bottom (or top) 
and VEDIT has to scroll the display, you will find 
stray letters in your text. These are simply the "fol­ 
lowers" of missed Escapes. VEDIT does its best: It 
checks for incoming characters whenever feasible. It 
just can't keep up with the REPEAT key. 

There is another time when a Translator can lose 
part of an Escape Sequence: when the Editor takes 
time for a disk operation. WordS tar prints WAIT at 
the top of the screen. That's good advice. However, 
loss of an ordinary character or two is pretty innocu­ 
ous. Loss of part of an escape sequence, plus the pos­ 
sibility of tacking on something else, is much more 
serious. 

You can avoid these problems by using the RE­ 
PEAT with care (or not all), and by heeding all 
WAITs or just quitting while your disks whir. How­ 
ever, we set out to use the full capacity of our key­ 
board, so why quit now? A solution exists in a well­ 
designed interrupt-driven keyboard input handler. 
Such a handler, written for Lifeboat Associates' 
BIOS for CP/M and a North Star Horizon comput­ 
er, is the second program to be described below. Un­ 
less your computer doesn't permit user-introduced in­ 
terrupts, this program ought to suggest what must be 
done, and may be adaptable directly. 

Does the use of ESC to introduce sequences mean 
you lose the ESC key for its usual purposes? No, you 
don't have to! 

The Translator 
WordS tar contains a provision for a user-designed 
keyboard input routine. The Translator fills this role. 
Whenever WordStar requests an input character, the 
Translator first checks to see if it has any characters 
to send to complete some previous request, and if not, 
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takes in one character from the keyboard. It checks 
to see if this is an ESC. If it is not, the character is 
sent along to WordStar. If an ESC is received, the 
Translator stalls for slightly longer than the time 
needed for the keyboard to send one more character 
(for example, 1.3 milliseconds at 9600 baud). If noth­ 
ing is received in that time, the ESC came from the 
ESC key and is sent on. If another character is re­ 
ceived within this stall period, translation is in order. 
Those so inclined can follow the process in Listing 1. 

Listing 1 includes, besides the Translator, the 
character translation tables (Tables 1-5), some minor 
patches, and a patch loader for convenience in load­ 
ing it all into WordStar. First we will examine a line 
in Translation Table 1: ' 

80H+'J', XK, 25 • 
which translates into 

J* CTRL-K CTRL-Y 
where J* stands for a character J with the parity bit 
set to 1. This says to the Translator: "The sequence 
ESC J (which is generated by the ERASE key) is to 
be translated as the sequence Ctrl-K, Ctrl- Y (which 
is WordS tar input for 'Delete Marked Block')." The 
Translator uses Table 1 as follows: To the character 
following an ESC, a set parity bit is added, and Table 
1 is searched for a match. The character sequence 
following the matched character in the table is then 
supplied to WordS tar. On receiving, for example, an 
ESC J, the Translator would feed WordS tar a Ctrl-K 
and then a Ctrl- Y. The next character (E*) in Table 
1 has a set parity bit: the Translator realizes this is 

MOVE 
BLOCK 

MARK BLOCK 
END<K> MARK BLOCK 

sTART<B> 

the start of another sequence, so the present string of 
output characters is complete. 

Possible translations are not restricted to Word­ 
Star's single-key instructions. An example is "Delete 
Word Left", which is not in WordStar's repertoire 
(although "Delete Word Right" is). I more often 
want to delete the word I just typed, so a single key­ 
stroke is translated into two commands: "Move Left 
One Word", then "Delete Word Right". 

If more than a simple translation is required, spe­ 
cial routines may be written and included. An exam­ 
ple is the Table 1 sequence 
80H+'S', 0, SPRl, XP, 22, 0, XP, 22. 
This translates ESC, S, produced by the key Fp and 
handles the single-character subscript. The first 
'character' after the S* is a zero byte. The Translator 
interprets this as meaning that the next byte is the 
relative address of a special routine. The special rou­ 
tine at relative address SPRI reads one more charac­ 
ter from the keyboard, plants that character in the 
sixth position in the sequence, and then resumes the 
sequence with the first XP, thus sending WordStar 

Ctr17P Ctrl-V n Ctrl-P Ctrl-V 
where N is the one-character subscript. 

Another special routine leads into secondary ta­ 
bles. For example, the last item in Table 1: 

80H+',?', 0, SPRT, TABL2L 
handles the Z-19 three-character escape sequences 
beginning with ESC? The special routine reached 
via SPR T interprets the next byte (T ABL2L) as the 

TO<K> 
TO<B> 
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Customize Your Keyboard continued 

length of the table immediately following, gets one 
more keyboard-input character, and looks it up. Ta­ 
ble 2 contains the third characters of three-character 
sequences, plus the desired translations. 

A more elaborate use of the secondary-table rou­ 
tine is made for two-key sequences beginning with 
the center ("HOME") key of the keypad. This key 
plus one of its neighbors is used for large cursor 
movements (see Figure 1, right side). The two-key 
combinations are very natural-feeling, and none of 
these cursor moves are ones with which it is logical to 
use the repeat key. Table 3 and Table 4 of the Trans­ 
lation Tables check on the "ESC, 'l" sent by the sec­ 
ond key; Table 5 completes the translation. These 
cursor moves include two not in W ordStar's reper­ 
toire that I find very useful: "To End of Previous 
Line" and "To Start of Next Line". 

WordStar provides space for user console-routine 
patches. The Translator fits nicely into this space. It 
could, however, be part of the CP 1M BIOS (Basic 
Input-Output System), provided there is no conflict­ 
ing use of the special keys by other programs. 

The keyboard interrupt handler 
We noted above that an interrupt-driven keyboard 
input handler greatly improves Translator operation. 
I had written interrupt software for larger computers, 
but this was my first attempt with the Z80 processor. 
Contrary to much I had read, I found the Z80 inter­ 
rupt structure easy to work with. 

Of course, the computer in use must allow user­ 
designed interrupts. This may involve hardware as 
well as software adjustment: What is required is that 
an interrupt request be generated whenever a charac­ 
ter has been received from the keyboard. On the 
North Star Horizon, four types of console-service in­ 
terrupt request signals come to a common point: It is 
necessary to connect this point via an appropriate 
jumper, and to disconnect all but the one type of re­ 
quest desired". The jumper was installed so as to 
cause a RST I8H (in Z80 code; RST 3 in 8080 as­ 
sembler code) to be executed when this request was 
received and the Z80 interrupt was enabled, Mode o. 
Both the Horizon hardware and CP 1M are designed 
to make this sort of interrupt simple to install. 

The program to service the interrupts thus created 
is given in Listing 2. The listing shows the USER 
section to be patched into Lifeboat Associates' BIOS 
for CP 1M for the Horizon. The second serial port in 
my system serves a NEC Spinwriter printer. The 
console input interrupt portion has been separated 
from the rest for easy transplantation. 

When an interrupt occurs the incoming character 
is placed in a "ring buffer." This is a memory area 
used as a continuous ring: when you get to the bottom 
you go back and start using the top, provided that it 
has been emptied. The routine that fetches each 

character for program use will zero out the space 
thus emptied, so the input routine can always tell if 
the next buffer location is free. When the buffer fills, 
we just have to throwaway input. This is unlikely to be 
a real loss. Normal typing will never fill up the buffer. 

The input routine also watches for ESC charac­ 
ters, and notes when an incoming escape sequence is 
in progress. Now suppose that we hold down a special 
key and the repeat key for so long that we fill the 
buffer. We may find ourselves with too little room for 
all of a sequence, and a partial sequence is just what 
we don't want! So in this case we backtrack to the 
ESC and discard it and all that followed. 

In Listing 2 the ring buffer is installed by cleaning 
out the memory occupied by the once-only code exe­ 
cuted on a CP 1M "Cold Boot" (i.e., startup from 
scratch). This saves space but has disadvantages. 
You may prefer to move the buffer to the unused 
area following the patch. 

When designing any interrupt-driven handler, one 
must watch out for possible effects of interrupts on 
parts of the software that are timing-sensitive. An ex­ 
ample in my system is the floppy-disk handler, which 
requires the attention of the Z80 with the interrupts 
off.> The Lifeboat BIOS contains code that disables 
and enables the interrupts accordingly. However, this 
does not get us off the hook: suppose that the start of 
an escape sequence is lost while the disk handler is at 
work, but the end of the sequence comes in after the 
interrupts have been enabled. In that case we are in 
trouble. 

The solution is to intercept the call to the disk han­ 
dler, and take proper action after it. What if charac­ 
ters are arriving from the keyboard when we return 
from handling the disk? We detect this by stalling for 
slightly more than one character-time, reading and 
discarding any keyboard interrupt, and repeating this 
until nothing further is coming in. For 9600-baud in­ 
put, this will cost us a very few milliseconds. 

Finally, how do we intercept that disk-routine 
call? Lifeboat does not furnish the listing for that 
part of its BIOS, but a search reveals only one 
DI ... EI ("Disable Interrupt" ... "Enable In­ 
terrupt") pair, and right between them is a CALL. 
We just replace that CALL with a CALL to our own 
routine, which has the original CALL in its middle. 

Conclusion 
so, that's it! I have used parts of this system for a 
year or more, and the final version for several 
months. As far as I can tell the bugs are out, and it 
makes W ordStar more fun to use. 

So if you have WordStar, a North Star, and a 
Z-19, use it directly. If you have something else, I 
hope you can profit from my experience and borrow 
from my routines. You have my permission to copy 
for personal use. 

When an interrupt occurs, the oncoming character is 
. placed in a ring buffer-a memory area used 
as a continuous ring: when you get to the bottom, 

you go back and start using the top. 
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SUB TIl WSPATCH -- CONS(U PATCH FOR WORDSTAR 28 SEPT 82 
; c c c-;c HOW TO ADD TH I S PACKAGE TO WORDSTAR >>>>> 

; ------------------------------------------------------- 
; II ~ 
; II SPECIAL-KEY TRANSLATION PATCH -- For Wordstar ~ 
; II II 
; II Functions: ~ 
; ~ Adaptation to keyboard. of particular terminal, & II 
; II optimal use of special keys. 1 
; II Addition of specialized features. II 
; II ~ 
; ~ Parts: II 
; II Ratch Segment Loader II 
;'1 Translator: Traps ESC sequences and translates " 
; II or handles them as needed. ~ 
; II Tr-ens l a+l on Tables II 
; II 1 
; II Brad Thompson II 
; II ~ 
; II Developed and tested on: II 
; II Northstar Horizon w/56k memory & two double s l ded II 
; II double density 5" floppy disk drives II 
; II Zenith Z19 Terminal ~ 
; II CP/M 2.2. Lifeboat Version for Northstar II 
; II ~ 
; II This package Is copyrighted by the author. II 
; II II 

;Start with an "Instal led" file WS.COM -- that Is. a file 
rcr-ea+ed usIng the program INSTALL. Use DDT as follows: 

A>REN WSX.COM=WS. COM 
A>DDT WS.COM 
DDT VERS 2.2 
NEXT PC 
3FOO 0100 
-IWSPATCH.HEX 
-R 
NEXT PC 
4100 3FOO 

<- Rename WS for safety 

<-- I - then patch f I I e 
(This Identifies, then 
reads patch) 

<-- First no. 15 upper 
limit of file. 

<-- Put I n Jump to patch 
I nto start of WS 

.<- End assemble by <CR> 
<-- Exit from DDT 

NOTES: 

-Al00 
0100 JMP 3FOO 
0300 
_·C 
A>SAVE 64 WS.CO~I 

Size of file to SAVE is calculated from first two digits 
of NEXT val ue after -R. Exzmp l e using 4100 above: 
4x16 + 1 = 65. If and only If NEXT ended In 00, we can 
subtract I, giving 64. ; ------------------------------------------------------- 

; c c cc c SPECI AL FEATURES ADr£D TO WORDSTAR >»)) The JMP patched onto Wordstar 15 to cause the program to 
start with the Loader In th I s package. The first th I ng 
the loader loads is the original address. The address 

;WSTART In this module should match the contents of l oc , 
i 101-2 In your Wordstar. 

;ONE-KEY SUPER- AND SUBSCRIPT SETUP: 

A one-character subscr I p t is entered by s+r t king 
;the fl key and then the subscript (x ) , This sends the 
isequence cpcYxcpcy, resultIng In Insertion of cYxoy In 
j the text. The Fl key can also be used to Initiate and 
r ter-m l na+e a multiple-character subscrlp.t by striking fl 
;and then a space. Fh I s Inserts only ·V. The F2 key 
joperates 51 mi I ar I y to produce, superscr tp+s . 

0000' ASEG 
.Z80 

jAbsollJte -mode for Macro-BO 
;Sorry: I like ZIIDg codel 

PAGE 62 

;System-dependent constants: 

0005 BOOS EOU 0005H ; CP /M ,entry po I nt 
Macros: 0300 BIOS EOU OD300H ;Get from CP/M listing 

0306 .CONST EOU B IOS+6 
Symbols: ; Note: CP/M Function 11 (Console Status) does 
BIOS 0300 BUFLEN 007E CBAUD 0060 CHRLEN 0061 ; not work properl y -- reason unknown. 
CINSET DABS CI PCRT 0002 CL INK DABI CL INKA 0018 0004 Z80MHZ EOU 4 ;Processor clock rate 
CONSRV DAE3 CSMASK 0002 CSPCRT 0003 DCALLA D7AA 0060 CBAUD EOU 96 ; Input Baud/l 00 
DEL2 OB71 DROOP OB67 DROUTN D7FF DRSET DB5F OOCO ECOUNT EOU Z80MHZ'4615/CBAUO ;26-cycle loop. 
E I LOOP DB64 ESC 001B ESCZAP DAFE ESCZLP DBOI ; counter for 1.2-char. walt. 

-HI9LUP DA87 H19SET DA95 H19STL 001C HCINIT DAOO iLocatlons In Wordstar: 
HCON IN DA06 HCONOU DA09 HCONST DA03 HLIST DAOC 
HPRST DA15 HPUNCH DAOF HREADR DA12 I NBENO OACO 02BD UCONI EOU 02BDH ;Speclal console Input INOONI DAF9 INooN? DBOF I NOONE OBOC INGETI DB2C 02EO C INSET EOU 02EOH ;Patch area MORPAT I NGET2 DB16 INITO DMF INPBUF DMF INPTRO DAE4 7849 VlSMEM EOU 7849H ;WS l oc , MEMORY INPTRI Oe3D INTNO 0003 INTRY DB19 10BYTE 0003 035C PRGMEM EOU 035CH ;WS pointer to MEMORY I PBLUP OAD4 LNKLEN 0007 LOGALL DAEO MOVPTR OB40 0292 TRMINI EOU 0292H ;Termlnal setup patch MSI2E 0038 OFFSET 4000 PARLEN F400 PRETN OA30 3FOO CPLOAD EOU 3FOOH j Immed •. above WS proper PROST I DA47 PRTOUT DA3C ROMTOP ECOO UCNOUT DA25 2008 WSTART EOU 2008H ;Get via ·DDT from WS loc 101.2 UCONI DB3F UCONIN DB3C UCSTAT DB56 USER DAOO ; (Before patching, of cour se I ) USRLEN 0179 VERS DA10 Z80MHZ 0004 , 

jMlsc 

001B ESC EOU lBH 
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, , , . PATCH LOADER 

Each separate patch (of con sec ut I ve I ocatl ons to be 
overlaid In Wordstar) Is preceded by two words, the 
first giving the starting address for the patch and 
the second g Iv I ng the patch length. When a word 
starting with OOxxH Is encountered In place of a 
loading address. loading ceases and a Jump Is made 
to OIOOH. 

-The loader and patches are then loaded above Words tar 
. proper. A JP CPLOAO Is Inserted at locations 
100 - 102, and the patched version Is saved. 

ORG CPLOAD 
LO HL,PATCHI 

LORLUP: LO E. (HLl ;Get patch destl nation 
INC HL 
LO 0, (HLl 
LO A.O ;OOxx'means all patched 
OR A ; If so. then 
JP Z,IOOH ; start patched WS 
INC HL 
LO C,(HL) ;Get patch length 
INC HL 
LO B, (HL) 
INC HL 
LO IR ; load th I s patch 
JR LORLUP 

3FOO 21 3FI4 
3F03 5E 
3F04 23 
3F05 56 
3F06 7A 
3F07 B7 
3F08 CA 0100 
3FOB 23 
3FOC 4E 
3FOO 23 
3FOE 46 
3FOF 23 
3FIO ED BO 
3FI2 18 EF 

3FI4 0100 
3FI6 0003 

0100 C3 2008 

;PATCH.I: Replace JP at 100, displaced to reach loader 

;Flrst patch destin. 
; length 

PATCHI: OW OIOOH 
OW 3 
.PHASE OIOOH 
JP WSTART 
.OEPHASE 

;Put back overwr Itten JP. 

;PATCH IA: InItialize ZI9 terminal 
, 
; ThIs goes In std WS termlnal-Inltal Izatlon space- 
, 
PATIA: OW TRMINI 

OW 5 
.PHASE TRM IN I 
DB 4 
DB ESC. 'ul 

DB ESC, ,=, 
.OEPHASE 

3FIB 
3FIO 

0292 
0005 

;Second pa+ch destl natIon 
; length (for loader) 

length (for WS) 
Assure unsh I fted keypad 
A I ternate key pad 

0292 
0293 
0295 

04 
IB 75 
IB 3D 
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TRANSLATOR 

;This pa+ch enables use of the specIal keys on the ZI9 
for cursor movement and other functions. The precl se 
f unct i cns assi gned are determ 1 ned by contents of 
the TranslatIon Tables, which this program Interprets. 

, 
;Conventions for 'patching Wordstar are given In Appendix 

E of the Wordstar User's Guide. See'Wordstar 3.0 
USERI ListIng. paqe s- 14, 19. 

;Method: Each Input request Is receIved at UCONI. A 
CALL to SOOS Is made, and any normal character Is 
passed on' On recel pt of an ESC. the next Input 

1 , , 
. character Is read" and sought In List 1. 

When an Input escape sequence has been l den+l fled. 
the first character of the correspond I n9 Wordstar 
sequence '5 returned. Succeed' n9 Wordstar Input 
requests are given the rest of the sequence until 
It is complete. 

;Special routines can be called In response to ESC 
sequences. either within or In place of output 
character sequences. 

;PATCH 2: Jumps to console status and Input routines 

~ 
~ 
'1 

3F24 02BA 
3F26 0006 

02BA C3 02EO 
02BO C3 02EB 

3F2E 02EO 
3F30 0075 

02EO 2A 02FE 
02E3 7E 
02E4 B7 
02E5 FA 0306 
02E8 3E FF 
02EA C9 

02EB 2A 02FE 
02EE 7E 
02EF B7 
02FO FA 0300 
02F3 23 
02F4 28 32 
02F6 22 02FE 
02F9 E6 7F 
02FB 28 03 
02FO C9 
02FE 7849 

0300 CD 0346 
0303 FE IB 
0305 CO 

0306 01 OOCO 
0309 OB 
030A 78 
030B BI 
030C 20 FB 
030E OE OB 
0310 CD 0306 
0313 B7 
0314 3E I B 
0316 C8 
0317 21 7849 
031A 01 0038 

CHARIN 
ESC 
NZ 

OW UCON 1-3 
OW 6 
.PHASE UCON 1-3 
JP CISTAT 
JP CIN 
.OEPHASE 

, 
;PATCH 3: Main Body of Translator 

OW CI NSET 
OW P3ENO-$-2 
.PHASE CI NSET 

;Status check routi ne 

CISTAT: LO 
LO 
OR 
JP 
LO 
RET 

HL. (POINTR) 
A. (HL) 
A 
M,CONST 
A,OFFH 
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iPatch destl nation 
;Patch length 

;DI rect cal I to BIOS 
;Character-Input routIne 

;Load In WS MORPAT area 
;Patch length 

j Ch ar , left? 
If not. check vIa CP/M 
If so, send back slg. 

; 
;Routlne to service Input request from Wordstar 

;Get l l s+ po l n-ter­ 
;Char from last tIme? 

HL, (PO I NTR) 
A. (HL) 
A 
M,READI 
HL 
Z, SPROJT 
(PO I NTR). HL 
7FH 
Z,REAOI 

CIN: LO 
CI NRUN: LO 

OR 
JP 

GOBAKI: INC 
JR 
LO 

GOBACK: AND 
JR 
RET 

PO I NTR: OW TABL I 
, 
;Read Input 

REAOI: CALL 
CP 
RET 

If not. go get one. 
Advance po Inter 
Zer o e-> special' routine 

;Trlm parity b l t . 
;Dan't. send back nulls! 
; And give char. to WS 
iStart out at "no char." 

;Get any waltl ng char. 
;Check for ESC 

and return I f It i snt+ 

;Walt to see If thIs Is a sequence. & If so service It 
; 

LO BC, ECOUNT iChar .-tl me counter 
ECLOOP: DEC BC iCountdown. 

LO A.B ; Could also be done 
OR C , wIth CPI; JP PE,ECLOOP 
JR NZ,ECLOOP ; (26-cyc I e loop) 
LO C,l1 ;CP /M Conso I e Status 
CALL CONST Call 
OR A ;Sequence stll I comIng? 
LO A.ESC , (Get ESC. In case.) 
RET Z iNo. Return the ESC 
LD HL_, TABL I iSet up search 
LO BC, TABL I L 

n c • ••• o :I 
N" 
CD 
-< o c •• 
:;IIIi 
CD 
'< IT o I) •• D. 
o o :J .-+ 5' 
C 
CD 
0.. 
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031D 
0320 
0322 
0324 
0326 

CD 0346 
C6 80 
ED BI 
20 D3 
18 C6 

TBLKUP: CALL 
ADD 
CPIR 
JR 
JR 

CHAR IN 
A.80H 

NZ ;GOBACK 
CI NRU N 

jJump to special routine 

;Get char. for search 
'jAdd search char 0° marker 
j Sear-ch ; I t futile 
; send ch ar , back 
;Retu,-n with first char. 

of translation. 

Use first byte after nu II 
to dl recto 

Special routine Jump 

SPRT 

jRoutlne to jump to secondary a list 

3FAD 
'3FAF 

7849 
OOSC 

; PATCH 4: Load 
DW 
OW 
• PHASE 

In space stolen 
WSt-1EM 
P4END-$-2 
WSMEM 

16 
17 
11 

from WS text buf fer 

, 
;Format for each Item in TABL1 to TABL5: Search char. 
;flrst, and has parity .b l t = 1. Remaining char.s are 
ithe translation to be sent back. Sequence ends before 
;the next character with a set parity bit. 

TABL 1: 

TABL 1 L EOU 

DB 
TABL2L EOU 

, 
;If any character of translation Is zero. next bit Is 
j r el e tl ve addr es s vof a special routine, which Is called 
rat that time. 

for op 
For ·0 
for OK 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

jOne-char. after ESC. no '?' 
80H+' A' ,18 ;Sh 1ft/up = page back 
80H+'B'.3 ;Shl ft/down = page t or-w t d 
80H+'C',6 ;Shltt -> = word right 
80H+'D'.1 ;Shl ft <- = word left 
80H+'@',22 ; Insert Olaracter toggle 
80H+'O' .22 ; "" 
80H+'J' ,XK,25 ;Erase = .Delete block 
80H+'E' .XK,25 ;Shlft ERASE = Del.block 
80H+'M',25 ;Shlft DL = Delete line 
80H+'L'.14 ;Shlft IL = Insert line 
80H+'S' ,O,SPR1.XP,22 

DB 
DB 

O.XP.22 ;tl = single subscript 
80H+'T' ,O,SPR1,XP,20 

DB 
DB 
DB 
DB 
DB 

0.XP.20 
80H+'N' .XO,31 
80H+'R' .XK, 'Df 
80H+'0' .XK, '0' 
80H,O.0.0.0 

;f2 = superscript 
;Shlft DC = Del.to. I.marg 
;Wh I te = Update f II e 
;Red = Abort, keep 01 d. 

space for more -- 

$~TABL1 

·80H+'?' .0 .SPRT. TABL2L 
;Advance to second I 1st 

j<-- 
j--> 
iCursor up 
iCursor down 
; = Insert character toggle 
;OC = Delete rest of line 
;OL = De lete word right 
;IL = Delete word left 
; 0 = mark block start 
;. = mark block end 
; ENTER = move block 

space for more 

;The HOME key is used as l aad in to a separate series of 
big cursor-movements, via the last item above. The ESC 
and? generated by the key next struck are handled In 
TABU and TABL4. leading Into TABL5. 

TABU: ; Char. af ter HOt~E 

n c 
fI) •• o 
3 
N' 
CD 
-< o c •• 

0328 
0329 
032C 
032E 

7E 
32 0320 
'18 00 

SPRWT: LD 
LD 

SPRJP: JR 
SPRBAS EOU 

A. (HU 
(SPRJP+l) ,A 
SPRBAS 
s 

EOU 
INC 
LD 
JR 

• $-S-PRBAS 
HL 
C,'(HU 
TBLKUP 

jMove .ahead to get 
length of second II st 

;SubscrJ_pt. Superscript special routine 
This routine gets a single character and places It 
between QV's or °T's. If a space Is typed as the 
character, only the first ·V or ·T Is produced. 

0010 
0011 
OOOB 

7849 
7849 
784B 
7840 
784F 
7851 
7853 
7855 
7858 
785B 
7850 
785F 
7863 
7864 
7867 
786B 
786C 
786F 
7872 
7875 
7878 
787C 
787D 

Cl 12 
C2 03 
C3 06 
C4 01 
CO 16 
CF 16 
CA OB 19 
C5 OB 19 
CD 19 
CC OE 
03 00 04 10 
16 
00 10 16 
04 00 04 10 
14 
00 10 14 
CE 11 IF 
D2 OB 44 
Dl OB 51 
80 00 00 00 
00 
BF 00 00 28 

XP EOU 
XQ EOU 
XK EOU 

DB 

80H+'·u' .O.SPRT. TABL3L 
$-TABL2 

~ 
CD 
'< cr o 
A1 •• Q. 
o o :J .-+- S· 
C 
CD 
Q. 

0000 
032E 
032F 
0330 

23 
4E 
18 EB 

$-SPRBAS 
CHAR I N 
20H 
M. CI NSET 
NZ,ONECHR 
A.80H 
HL 
HL 
HL 
(HU ,A 
HL 
HL 
C INRUN 

HL 
BC 
C,6 
E .OFFH 
BOOS 
A 
Z.CHARLP 
BC 
HL 

; Get 5 I ng I e ch aracter 

; Resta r-t on ESC or C'tr I . 
; If It's a space. 
ipJant a terminator 
; Move ahead, to 

put It in sequence 
; and move back to 

get flrst .• out.put char 

;Subroutlne to Input one char. using direct console I/O 

;CP/M Dir.Console Input 

;Set flags 
iLoop until char. present 

TRANSLATION TABLES 

3FA7 
3FA9 

035C 
0002 

; 
;PATCH 4A: Reset start of Wordstar working storage 

035C 7806 

0038 

7881 
7881 
7883 
7885 
7887 
7889 
788B 
788E 
7890 
.7893 
7896 
7899 
789C 
7890 
78A5 
0028 

F4 13 
F6 04 
F8 05 
F2 18 
F7 16 
F9 ·11 59 
F3 14 
Fl 01 14 
FO OB 02 
EE OB OB 
CD OB 16 
80 

F5 00 00 04 

;Sane keys on the Z19 generate a sequence of the form 
ESC? x. These are handled via a special routine 
keyed by SPRT (see above). The character x Is then 
sought In TABL2 below. 

TABL2: ;'1' and one char. after ESC 
DB ·80H+' t' , 19 
DB 80H+'v'.4 
DB 80H+ 'x'.5 
DB .80H+'r' .24 
DB 80H+'w' ,22 
DB 80H+'y'.XO,'Y' 
OB 80H+'s' ,20 
DB 80H+'q' .1.20 
DB 80H+'p',XK,2 
DB 80H+'n' .XK,11 

·DB 80H+'M' .XK,22 
DB 80H 
OS 8 

0004 
0332 
0335 
0337 
033A 
033C 
033E 
033F 
0340 
0341 
0342 
0343 
0344 

CD 0346 
FE 20 
FA 02EO 
20 02 
3E 80 
23 
23 
23 
77 
2B 
2B 
18 A8 

SPRI EOU 
CALL 
CP 
JP 
JR 
LD 

ONECHR: INC 
INC 
INC 
LD 
DEC 
DEC 
JR 

0346 
0347 
0348 
034A 
034C 
034F 
0350 
0352 
0353 
0354 

E5 
C5 
OE 06 
1 E FF 
CD 0005 
B7 
28 F6 
Cl 
E 1 
C9 

CHAR IN: PUSH 
PUSH 

CHARLP: LD 
LD 
CALL 
OR 
JR 

·POP 
POP 
RET 

3FA7 
.DEPHASE 

P3END EOU $ 
, 
PAGE 56 

OW PRGMEM 
OW 2 
• PHASE PRGMEM 
OW TABLZZ+2 
.DEPHASE 
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78A9 9B 00 00 04 
0004 

78AO 
78AO BF 00 00 23 
0004 

78Bl 
78Bl F4 11 53 
7884 F6 11 44 
78B7 F8 11 45 
78BA F2 11 58 
78BO Fill 53 18 

78Cl F9 05 11 44 
78C5 FO 11 42 
78C8 EE 11 4B 
78GB F5 11 50 
78CE F7 11 52 
7801 F3 11 43 
0023 
7804 80 

4030 
4030 0000 

Macros: 

Symbol s: 
BOOS 0005 
CHARLP 0348 
CI STAT 02EO 
ECClJNT OOCO 
LORLUP 3F03 
PAT 1 A 3Fl B 
READ 1 0300 
SPROUT 0328 
TABL2 7881 
TABL4 78AO 
TABLZZ 7804 
WSMEM 7849 
XQ 0011 

BIOS 
CIN 
CONST 
ESC 
ONECHR 
PATCH 1 
SPRI 
SPRT 
TABL2L 
TABL4L 
TBLKUP 
WSTART 
Z80MHZ 

No Fatal err-or ts) 

0038 

DB 
TABL3L EOU 

TABL4: 
DB 

TABL4L EOU 

TABL5 : 
DB 
DB 
DB 
DB 
DB 

DB 
DB 
DB 
DB 
DB 
DB 

TABL5L EQU 
TABLZZ: DB 

80H+ESC ,0, SPRT, TABL4L 
s- TABU 

;ESC 

;Char. after HOME, ESC 
80H+'?' ,0.SPRT,TABL5L ;? 
$- TABL4 

;Char. after HOME. ESC. 1 
80H+'t'.XQ.'S' ;<-- = to left margin 
80H+'v' .. XQ,'D' ;--> = to line end 
80H+'xl.XQ.~E' jUP = to screen top 
80H+'r'.XQ,'X' ;DN = to screen bottan 
80H+'q'.XO.'S'.24 

; IL = start of next II ne 
80H+'y'.5.XQ,'D';DC = end of pr ev , line 
80H+'~'.XQ,'B' ; TO <B> 
80H+'n'.XQ.'K' ; TO <K> 
80H+'u'.XQ,'P' ;5-5 = last position 
80H+'w'.XQ.'R' ; To beginning of file 
80 H+ , s' . XQ, 'C' ; To end of f II e 
$-TABL5 
80H 

.OEPHASE 
P4END EQU $ 

OW OOOOH 
END CPLOAO 

0300 
02EB 
0306 
001B 
033E 
3F14 
0004 
0000 
0028 
0004 
0310 
2008 
0004 

CBAUO 
C INRUN 
CPLOAO 
GOBACK 
P3ENO 
PO I NTR 
SPRBAS 
TABL1 
TABL3 
TABL5 
TRMINI 
XK 

0060 
02EE 
3FOO 
02F9 
3FA7 
02FE 
032E 
7849 
78A9 
78Bl 
0292 
OOOB 

CHARIN 
CINSET 
ECLOOP 
GOBAKI 
P4END 
PRGMEM 
SPRJP 
TABL I L 
TABUL 
TABL5L 
UCONI 
XP 

0346 
02EO 
0309 
02F3 
4030 
035C 
032C 
0038 
0004 
0023 
02BO 
0010 

TITLE USER W/KB INPUT INTERRUPT - VERSo M 
iUSERIN MARCH 28. 1982 

" USER AREA ROUT I NES -- For Lifeboat B lOS for CP/M " 
'1 on Northstar. See Lifeboat Users'Notes '1 
~ 1 
~ These routines use Interrupts for input from the '1 
~ keyboard. for use with VEOIT and Wordstar. to '1 
" allow keyboard c us+cm lz e+l o n without glitches. ~ 
~ 1 

; II Brad Thompson '1 
~ ~ 
'1 Oeve loped and tested on: ~ 
~ Northstar Hor Izon w/56k memory '1 
'1 Two dual density doub-le sided 5" floppy drives '1 
~ Zenith ZI9 terminal 1 
~ ~ 
'1 Th I s patch Is copyr I ghted by the author. '1 
~ ~ 

, 
MSIZE EOU 56 ;Memory s l z e , kBytes 

0300 
OAOO 
4000 
0003 

0000' 

09FF 10 

DAOO 
OA03 
OA06 
OA09 
OAOC 
OAOF 
OA12 
OA15 
DAI8 
OAIB 

C3 OA4F 
C3 DB 56 
C3 OB3C 
C3 0A25 
C3 OA3C 
C3 OA3C 
C3 OA30 
C3 0A47 
00 00 00 
0179 

OAIO 
OA21 

48 42 54 2E 
31 2E 31 34 

OA25 
OA25 
OA27 
DA29 
OA2C 
OA20 
OA2F 

DB 03 
E6 01 
CA OA25 
79 
03 02 
C9 

OA30 

0A30 
OA32 
OA34 
DA37 
OA39 
OA3B 

DB 05 
E6 02 
CA 0A30 
DB 04 
E6 7F 
C9 

OA3C 
OA3C 
DA3E 
OMO 
DM3 
0A44 
0A46 
OM7 
0A49 
OMB 
OA4C 
DME 

DB 05 
E6 01 
CA OA3C 
79 
03 04 
C9 
DB 05 
E6 01 
C8 
3E FF 
C9 

DMF 
DMF DB 02 

BIOS EOU 
USER EOU 
OFFSET EOU 
10BYTE EOU 

. MS I ZE*400H-ODOOH 
B IOS+700H 
2700H-USER ;Use this with DDT -R 
3 

ASEG 
• Z80 
ORG 

Abso I ute segment 
Zllog Z80 coding 
Origin of this program USER-I 

DB 10H ; Interrupt-Enabled flag 
; 
;The following jump table Is entered from the main body of 
; B lOS. The sequence of jumps must not be changed. 
HCINIT: JP INITO ; Initialize devices. RAM 
HCONST: JP UCST AT ; Status) 
HCONIN: JP UCONIN ;Input )-Console port = 
HCONClJ: JP UCNOUT ;Outp u+) I eft ser I a I port 
HLIST: JP PRTClJT ;Prlnter out: right port 
HPUNCH: JP PRTOUT ; also rIght port out 
HREADR: JP PRETN ;Rlght port In 
HPRST: JP PROSTI ;Prlnter status: right pt. 

DB 0.0.0 ; Reserved 
OW USRLEN ;Length of this user seg. 

, 
VERS: DB 

, 
PAGE 60 

;CONSOLE ROUTINES 

'HBT.1.14' ;HBT's USER VersIon number 

, 
;For input see Interrupt handler 

UCNOUT: 

, 
;PR I NTER ROUT INES 
, 
PRETN : 

, 
PRTOUT: 

IN 
AND 
JP 
LO 
OUT 
RET 

-PROSTI: IN 
AND 
RET 
LO 
RET 

IN 
AND 
JP 
LD 
OUT 
RET 

;Console (left) serIal port output 
A. (3) ;Free? 
1 
Z.UCNOUT 
A.C 
(2),A 

;Prlnter return Signals 
;Used for XON!XOFF 

IN 
AND 
JP 
IN 
AND 
RET 

A. (5) 
2 
Z. PRE TN 
A. (4) 
7FH 

;Prlnter on rIght port 
A. (5) 
I 
Z. PRTOUT 
A.C 
(4),A 

;Free? 

A. (5) 
I 
Z 
A.OFFH 

;RI ght ser , out status 

;NO KEY 

, 
INITO: 

; 
;SYSTEM INITIAL IZATION ROUTINES 

;KEY 

FIrst read. rewrite all RAM to set parIty 

IN A. (2) ;Start cleanIng up 

n c 
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All y,ou dBASE If hotshots 
are about to get what you 
deserve. 

You've written all those slick 
dBASE II programs. 

Business and personal 
programs. Scientific and 
educational applications. 
Packages for just about 
every conceivable inform a- 11IUIlli1l1l ml III III 
tion handling need. 

And everybody who 
sees them loves them because 
they're so powerful, friendly and easy to use. 

But that's just not good enough. 
Uh-uh. 
Because now you can get the gold and the 

glory that you really deserve. 

Here's how. 
We've just released our dBASE II 

RunTime™ application development module. 
And it can turn you into an instant 

software publisher. 
The RunTime module condenses and 

encodes your source files, protecting your 
special insights and techniques, so you can 
sell your code without giving the show away. 

RunTime also protects your margins 
and improves your price position in the 
marketplace. If your client has dBASE II, all 
he needs is your encoded application. If not, 
all you need to install your application is the 
much less expensive RunTime module. 

We'll tell the world. 
With your license for the dBASE II 

RunTime module, we provide labels that 
identify your program as a dBASE II applica­ 
tion, and you get the benefit of all the 
dBASE II marketing efforts. 
CIRCLE 13 ON READER SERVICE CARD 

We'll also provide additional "how to" 
information to get you off and running as a 
software publisher sooner. 

And we'll make your products part of 
our Marketing Referral Service. Besides put­ 
ting you on our referral hotline, we'll publish 
your program descriptions and contact 
information in dBASE II Applied, a directory 
now in computer stores world-wide. 

Go for it. 
But we can't do any of this until we 

hear from you. 
For details, write RunTime Applications 

Development, Ashton-Tate, 10150 West 
Jefferson Boulevard, Culver City, CA 90230. 

Or better yet, just call (213) dBASE" 
204-5570. And get what you • 
deserve today. 

ASHTON ·TATE 

©Ashton- Tate 1983. 



.... .... 
"" 

0060 
0004 
0061 ~ 

(S' ..., 
o 
'" '< '" s 
3 
'" •... 
" ::> 

" 
\0 
00 
w 

ECOO 
F400 
DA51 
DA54 
DA55 
DA56 
DA59 
DA5B 
DA5D 

21 ECOO 
54 
5D 
01 F400 
ED BO 
3E 41 
03 CO 

DA5F 
DA61 
DA64 
DA65 

3E 81 
32 0003 
AF 
03 06 

DA67 
DA68 
DA6A 
DA6C 
DA6E 
DA70 
DA72 
DA74 
DA76 
DA78 
DA7A 
DA7C 
DA7E 

F3 
3E 4E 
03 03 
03 05 
3E 37 
03 03 
03 05 
DB 02 
DB 04 
3E 30 
03 06 
3E 60 
D3 06 

DA80 
DA83 
DA85 
DA87 
DA89 
DA8B 
DA8D 
DA8F 
DA91 
DA93 

21 DA95 
06 IC 
DE 02 
DB 03 
E6 01 
28 FA 
ED A3 
20 F6 
DB 02 
18 23 

DA95 
DA98 
OA9A 
DA9E 
DAA2 
OAA6 
DAAA 
OAAE 
OOIC 

00 DO 00 
IB 45 
42 49 4F 53 
20 76 65 72 
73 69 6F 6E 
20 48 42 54 
20 31 2E 31 
34 00 OA 

0003 

0018 
0002 
0003 
0002 

; Initialize 
LD 
LD 
XOR 
OUT 

;Set up ports 
01 
LD 
OllT 
OUT 
LD 
OUT 
OllT 
IN 
IN 
LD 
OllT 
LD' 
OllT 

, 
; Initialize 

LD 
LD 
LD 

HI9LUP: IN 
AND 
JR 
OUT I 
JR 
IN 
JR 

OE800H+400H 
OF400H 
HL, ROOOP 
D,H 
E ,L 
BC.PARLEN 

10BYTE 
A.8IH 
(IOBYTE) .A 
A 
(6) .A 

A.4EH 
(3) ,A 
(5) .A 
A,37H 
(3) .A 
(5) ,A 
A. (2) 
A, (4) 
A.30H 
(6) ,A 
A.60H 
(6l,A 

the HI9 
HL.HI9SET 
B, HI9STL 
C.2 
A. (3) 
I 
Z,HI9LUP 

NZ,HI9LUP 
A.(2) 
CINSET 

, 
;Text for HI9 Initialization 
, 
HI9SET: DB 

DB 
DB 

HI9STL EOU 
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;First address past ROM 
;No. of l ocs to set 

;Set all parity bits 

error check 
See memory 

;L 1ST ->LPT, CONSOLE-->CRT 
;, See CP/M Alt. Guide p.16 
;Reset USARTS 

;Dlsable Interrupts 
;For I stop bit 
;To first serial port 
iTo second serIal port 
;See INTEL S251 data sheet 
jFirst port 
; Seoond port 
;Clear Input buflers 
; on both ser I a I ports 
;Reset paral lei port 

PI I lag 
PO flag 

Text for setup 
Length 01 text 
Port 

;Wal t unti I ready 
jSend 
;Message done? 
;One last clean-up 
; Set up 'I nterrupt 

0.0.0 ;Spare 
lBH.'E' iClear screen on boot 
"BIOS version HBT 1.14",00H,OAH 

$-HI9SET 

INTERRUPT-DRI VEN CONSCLE INPUT ROUTINE 

;The followl ng are dellned to match the system and 
; hardware: 
INTNO EOU 

CL INKA 
CI PORT 
CSPORT 
CSMASK 

EOU 
EOU 
EOU 
EOU 

INTNO*S 
2 
3 
2 

lor No. of Interrupt w I red 
console input 

Interrupt LI nk Address 
Console Input port 
Console status port 
Input char. ready bit 

0018 

D7FF 
D7AA 

DMF 

DABI 

0018 
0019 
OOIA 
OOIB 
OOIC 

F5 
C5 
05 
E5 
C3 DAE3 

0007 

007E 

DABS 
DABB 
DABE 
DACI 

01 0007 
II OOIS 
21 DABI 
ED 80 

DAC3 
DAC6 
DAC9 
DACB 

21 DAEO 
II D7AA 
OE 03 
ED BO 

DACD 
DADO 
DAD3 
DAD4 
DAD5 
DAD7 

21 DA4F 
01 007E 
AF 
77 
ED AI 
EA DAD4 

DADA 
DADC 
DADE 
DADF 

36 FF 
ED 46 
FB 
C9 

CBAUD EOU 
Z80MHZ EOU 
CHRLEN EOU 

ESC 

96 ;Input baud rate (In 100Hz units) 
4 iProcessor clock rate 
Z80MHZ*2330/CBAUD ; 51-cyc I e loop, counter 

for 1.2-character walt. 
EOU IBH 

ROOOP EOU 
PARLEN EOU 

LD 
LD 
LD 
LO 
LDI R 
LD A,41H 
OUT (OCOH),A ;Arm parity 

;Actlon on parity error depends on wiring. 
; Instructions 

;The following describe the only 01 •••••• EI segment In 
; the Llleboat BIOS: 
DROUTN EOU BIOS+4FFH ;Target of (transplanted) CALL 
DCALLA EOU B IDS+4AAH ;Address of same 

INPBUF EOU INITO ;Input bufler origin. If this 
routine follows Immediately after the BIOS once-only 
Initialization segment. INPBUF can be set to the Ilrst 
byte of that segment. Otherwl se , subst I tute 

INPAUF EOU CL INK 
This wll I provide a 27-byte buffer, which Is normally 
more than adequate. Alternatively. the bufler can be 
p I aced between th I s patch and USER+ I FFH. 

;Developed and tested on 56K N* Horizon w/two quad dens. 
drives; L1leboat CP/M; Zenith ZI9 terminal. 

, 
;The 101 lowing Interrupt links are planted on page 0, as 

used In zeo Mode O. 

CL INK: 
• PHASE 
PUSH 
PUSH 
PUSH 
PUSH 
JP 

.OEPHASE 

LNKLEN EOU 

BUFLEN EOU 
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; INITIAL IZATlON: 

CL INKA 
AF 
BC 
DE 
HL 
CONSRV 

;Console Input Interrupt link 

$-CL INK 

I NBEND-I NPBUF ;Conso I e bu f fer length 

Must be executed during BIOS Initialization, before 
tl rst console input 

; 
iPlant interrupt link 
; 
CINSET: LD 

LD 
LD 
LOIR 

BC.LNKLEN 
DE.CL INKA 
HL,CL INK 

j En't er' here 

;Divert CALL to disk routine via handler below. 

;Put link In place 

LD 
LD 
LD 
LOIR 

I NBEND: LD 
LD 
XOR 

IPBLUP: LD 
CPI 
JP 

LD 
1M 
E I 
RET 

HL, LOCALL 
DLDCALLA 
C,3 

;Get CALL to I oca I rout I ne 
;Put In where disk 

cal I was 

HL,INPBUF 
BC.BUFLEN 
A 
(HL) ,A 

;Clear out Input bufler 

iClear one byte 
and count 

PE,IPBLUP 

(HL) ,OFFH 
o 

Place Buffer End Marker 
I nterrupt Mode 0 
And cock the trlggerl 
FINAL return from INIT. 
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I EXTRA I I EXTRA I 
S-100 World News 

MACROTECH International Corporation 22133 Cohasset Street, Canoga Park, California 91303 • 213-887-5737 

Image achieved by DGS' CAT 1600 Series 
color video graphic workstation. Picture 
courtesy of Digital Graphic Systems, Inc. 
See story below. 

GRAPHICS: 
NOW MAX-IMIZED 
CANOGA PARK-March 30, 1983-The 
decreasing costs and increasing density of 
memory made possible the present boom in 
digital graphics. Graphic systems designers 
are now able to take another major step with 
the introduction of MAX-M, a one megabyte 
memory board for $1983. As large size sys­ 
tem memory and multi-megabyte Virtual 
Disk, MAX-M opens up major new low cost 
implementations. 

Wayne Maw, Director 
of R&D for RGB Dynam­ 
ics, Salt Lake City, Utah, 
reports, "My application 
is dependent on speed. 
With the Macrotech dy­ 
namic board, I have the 
needed speed:' The RG B 
system is a Z80-based, 

high resolution color directory system for 
shopping malls, due for April release. 
Empirical Research Group of Kent, Wash­ 

ington, creates a state-of-the-art high 
resolution color video graphics system by 
integrating their fast 68000 computer, Macro­ 
tech system memory, and the color video 
image processor from Digital Graphic Sys­ 
tems, Inc., Palo Alto, California. Radcliffe 
Goddard of Digital Graphics states, "High 
speed image processing requires large system 
memory to provide instantaneous display 
frame paging:' 
The demand for MAX-M by the graphics 

industry was nearly instantaneous following 
the initial Macrotech announcement. t.1 

MAX-256Kto 1M 
S-I00 Memory 
CANOGA PARK-March 30, 1983-Mike 
Pelkey, Macrotech International president, to­ 
day released details of the revolutionary 
MAX line of S-lOO memory boards. Pelkey 
stated: "IEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 256K to 1M, at a price that ranges down 
to less than $0.00023 per bit:' Pelkey contin­ 
ued, "The MI product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories-in every 128K step from 
256K through 1M (l024K) bytes, and add-on 
kits to permit field upgrade of sizes:' 
The extreme density of the MAX family is 

made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on to any size MAX is 

PRICE INDEX 
SIZE PIN PRICE 

Static Memory 128K 128-8T $1232 
2·56K MAX-256 $1108 
384K MAX-384 1292 
512K MAX-512 1647 
768K MAX-768 1815 
896K MAX-896 1899 

1M MAX-M 1983 
With 16-bit M3 Addressing option, add $91 

FROM/TO PIN PRICE 

Dynamic Memory 
24-bit 
Addressing 

Upgrade Kits 256K/384K MKT-2/3 $ 192 
256K/512K MKT-2/5 692 
256K/768K MKT-2/7 876 
256K/896K MKT-2/8 967 
256K/1 M MKT-2/M 1060 

384K/512K MKT-3/5 600 
384K/768K MKT-3/7 784 
384K/896K MKT-3/8 876 
384K/1 M MKT-3/M 968 
512K/768K MKT-5/7 284 
512K/896K MKT-5/8 376 
512K/1 M MKT-5/M 468 
768K/896K MKT-7/8 192 
768K/1 M MKT-7/M 284 
896K/1 M MKT-8/M 192 

MKT-M3 121 M30ption 
Software (provided on 8" disk) 
VtrtualDisk for MP/M 11* and CP/M 2.2, 
CP/M 3.0* Bios modules, 
CP/M memory tests $ 25 
Manuals (sold separately) 
128/8T $ 15 
MAX Technical Manual 15 

CIRCLE 28 ON READER SERVICE CARD 'CP/M 3.0, CP/M Plus. and MP/M II are registered trademarks of Digital Research Inc. 

Macrotech's popular M3 memory mapping 
architecture. M3 permits the 16-bit address 
space of an 8-bit processor to be dynamically 
mapped in 4K pages into as much as 16 mega­ 
bytes of physical memory. 
Parity error detection and 8/16 bit data 

transfer capabilities are provided as standard 
on the MAX series memory board. t.1 

Software for M3 
Available 
BURBANK-March 30, 
1983- "M3 bank switch­ 
ing for 8-bit processors 
is much more useful with 
the new creative systems 
programs:' states Dan 
West of Westcom Sys­ 
tems Inc. MP /M 11* disk ~ ••...••• 
intensive applications !!""! 

are greatly improved with the new Virtual 
Disk routines now available through Macro­ 
tech OEM's and dealers for their M3 mem­ 
ory boards. 

Westcom Systems, as the software consult­ 
ing firm for Macrotech, has also provided su b­ 
routine listings to easily incorporate M3 
mapping into the new CP/M 3.0* (CP/M 
Plus*) Bios module. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech's flexible "bank switched" 
memory capabilities. 

All Macrotech software and manuals 
are available through Dan West's 
Compuserve account #70250,102. 

Leave comments/questions as E-Mail. 

These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis­ 
plays. 
The software listings are included in the 

Macrotech memory board manuals and are 
optionally available on 8" diskettes. t.1 
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OAEO LOCALL: CALL 

jRout!ne to zero the console Input buffer. Used here 
and during disk operations. 

iTo be transpl anted CO OB5F 

; 
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DR SET 

OAE3 
OAE4 

CONSRV: LD 
INPTRO EOU 

;CONSOLE INPUT INTERRJPT SERV ICE RaJTINE 

21 OMF 

OAE6 
OAE9 
OAEC 
OAEE 
OAFI 
OAF4 
DAF6 
OAF9 
DAFA 
DAFB 
DAFE 
OBOI 
OB02 
DB05 
OB06 
DB09 

01 0000 
CD DB2C 
FE 1 B 
C2 DBOC 
CD DB16 
FE 3F 
CC DB16 
79 
BB 
CA DB DC 
2A DAE4 
AF 
CD DB40 
OD 
C2 DBOI 
C3 DBOF 

LO 
CALL 
CP 
JP 
CALL 
CP 
CALL 

I NOON1: LO 
CP 
JP 

ESCZAP: LD 
ESCZLP: XOR 

CALL 
DEC 
JP 
JP 

DBOC 
OBOF 
DB10 
DBll 
DB12 
DB13 
OB14 

INOONE: LO 
INOON2: POP 

POP 
POP 
POP 
E I 
RET! 

22 DAE4 
El 
Dl 
Cl 
Fl 
FB 
ED 40 

HL,INPBUF 
CONSRV+l 

BC,O 
INGETI 
ESC 
NZ, INDONE 
INGET2 
'? ' 
Z.I NGET2 
A.C 
B 
Z,INDONE 
HL,(INPTRO) 
A 
MOVPTR 
C 
NZ, ESCZLP 
INDON7 

(INPTRO) .HL 
HL 
DE 
BC 
AF 

jGet buffer pol n+er 
Address altered: po l n+s 
to t Irst vacant slot 

;Zero ESC SEQ counter 
;Get the waiting char. 
; It It's not an ESC 
; we're done 
;Wa I t tor and get the next 
; I fit' 5 at?' 
; walt for, get the last 
;Compare no. of char. read 

vs stored 
If equa l . we're done. 

j O'the rw l se go back. 
and zero out the seq: 

jC = No. of char. stored 

;Reset input pot n+er 

OB16 I NGET2: 

;SUBROOTINE TO TAKE. STORE ONE INPUT CHARACTER 

OB16 
DB19 
DBIB 
DBID 
DBIF 
DB20 
DB21 
DB22 
DB24 
OB25 
OB26 
OB29 

LO 
INTRY: IN 

AND 
JR 
DEC 
LD 
OR 
JR 
POP 
DEC 
JP 
JP 

II 0061 
DB 03 
E6 02 
20 OD 
IB 
7A 
B3 
20 F5 
DI 
05 
CA DBOC 
C3 DAFE 

DB 02 
04 
E6 7F 
57 
7E 
B7 
7A 
CO 
DC 
CD DB40 
7A 
C9 

, 
INGETI: IN 

INC 
AND 
LD 
LD 
OR 
LO 
RET 
INC 
CALL 
LO 
RET 
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DB2C 
DB2E 
DB2F 
DB31 
OB32 
DB33 
DB34 
DB35 
OB36 
DB37 
OB3A 
DB3B 

jEnter here to time possible 2nd 
jor 3rd entry In an ESC sequence 

DE.CHRLEN ;For I .2-char. time loop 
A. (CSPORT> ;Read port status 
CSMASK ;Check In-ready bit 
NZ,INGETI ; It ready. go get It 
DE jCoLint down to tIme 
A.O j Check the countdown 
E ; (QonlyifOandEO) 
NZ, INTRY 
DE 
B 
Z.INOONE 
ESCZAP 

A. (CI PORT> 
B 
7FH 
O,A 
A.(HL) 
A 
A.D 
NZ 
C 
MOVPTR 
A.O 

;Dlscard calling addr. 
j Is B=1? 

Yes. Leave the ESC. 
No. Zap the ESC Seq. 

;Read the waiting char. 
jCount char' 5 read 
;Scrap the parity bit 
; and store In 0 
i Is there space 1 n 

the but fer? , 
; Re+r l eve ch aracter 
iNa. 
iYes- Count char's 
iStcre character 

stored 

OB3C 
OB30 

UCONIN: LO 
INPTRI EOU 

;CONSOLE INPUT FOR CP/M FR().1 BUFFER 

;Char., waiting In butfer? 
address changes. Is 

21 DA4F HL,INPBUF 
UCONI N+I 

OB3F 
OB40 
D841 
OB43 
0B44 
OB45 
DB48 
OB4B 
OB4C 

UCONI: LO 
OR 
JR 
LO 
XOR 
CALL 
LO 
LO 
RET 

7E 
B7 
28 FC 
4F 
AF 
CD OB40 
22 DB30 
79 
C9 

A,(HL) 
A 
Z.UCONI 
C,A 
A 
MOVPTR 
(INPTRI ),ft. 
A.C 

bu f fer- un load po Inter 

Set t lags 
;Walt for char.vla Int'rpt 

;00 to clear buffer slot 
iStore. advance HL pol nter 

and store It too. 

;MCVPTR: BUFFER POINTER ADVANCE. DATA STORE SUBROOTINE 

Used dur Ing I nterrupt to advance INPTRO .• s+o-e data 
Also when deleting partial ESC seq. which cannot be 

completed because buffer Is full ' 
Used during fetch (above) to advance INPTRI, store 

zeros to replace digits fetched 

DB40 
OB4E 
OB4F 
OB50 
OB51 
OB52 
OB55 

; 
MOVPTR: LO 

INC 
LO 
INC 
RET 
LD 
RET 

77 
23 
7E 
3C 
CO 
21 OMF 
C9 

(HL) ,A 
HL 
A. (HU 
A 
NZ 
HL,INPSUF 

Feed bu f ter (data or 00) 
Move up the pointer 
Look tor OFFH 

at end of but fer 

i I t so, set back to start 

;CONSOLE INPUT STATUS FOR CP/M 

OB56 
OB59 
DB5A 
OB5B 
DB5C 
OB5E 

2A OB30 
7E 
B7 
C8 
3E FF 
C9 

UCSTAT: LO 
LO 
OR 
RET 
LO 
RET 

HL, (INPTRI) 
A, (HL) 
A 
Z 
A.OFFH 

jCheck buffer contents 

j Nc key 

iKey 
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;ROUTINE TO ELIMINATE INTERflIPT INTERFERENCE WITH DISK 

(And Vice Versa) 
, 
;Thls Intercepts BIOS disk-handlers that operate with 

the Inter ru pt off. 

OB5F ORSET: CALL CD 07FF DRaJTN ;FILLEO (See above) 
, 
;Before enabll ng Interrupt, check for characters waltl ng 

and can I ng I n. Any found may be the end of an ESC 
sequence . .and are discarded. The constant CHRLEN 
will cause a walt of 1.3 character periods after last 
character. 

OB62 
0863 
DB64 
DB64 
OB67 
0869 
OB6B 
OB60 
DB6F 
OB71 
DB72 
OB73 
OB74 
OB76 
DB77 
OB78 

F5 
C5 

EILOOP: 
01 0061 
DB 03 
E6 02 
28 04 
DB 02 
18 F3 
OB 
78 
Bl 
20 FI 
CI 
F I 
C9 

LO 
OELOOP: IN 

AND 
JR 
IN 
JR 

OEL2: DEC 
LO 
OR 
JR 
POP 
POP 
RET 

0179 USRLEN EOU 

PUSH AF 
PUSH BC 

BC,CHRLEN 
A, (CSPORT> 
CSMASK 
Z.OEL2 
A.(CIPORT) 
E I LOOP 
BC 
A,B 
C 
NZ.OELOOP 
BC 
~,F 

$-USER 

END USER 

Walt 1.3 char. periods: 
Load no .. of counts 
Get KB sta tu s 

and test for ch ar • 

I f so. take care of It 
and check for another 

Count down one 

; Any bit In BC? 
j I f so, count on 

e c 
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~GENESIS~ 
~ COMPUTER CORPORATION IIIIIIIa 

introduces ... 
the Price & Performance Leader 

the GENESIS 80 8-100 micro 
A COMPLETE DUAL 8" DISK DRIVE S-1 00 MICROCOMPUTER 

FOR ONLY ... $239500 
THE IDEAL MICROCOMPUTER FOR: 

* Business * Education * Industry * Development * Networking 

FEATURES: 
* Z80A CPU 4MHz * 64K Dynamic RAM * 2 1.024 MB 8" disk drives (DSDD) * Floppy Disk Controller * CPM 2 2© Operating System 

(MPM© and TURBODOS® Available) * 10 Slot IEEE 696 Mainframe 

* 2 Serial Ports * 2 Parallel Ports * DMA * Keylock ON/OFF Switch 

COMPLETE THE SYSTEM WITH OUR 
INEXPENSIVE TERMINAL AND PRINTER 
COMBINATION FOR ONLY 

$925 
·GENESIS~ 

.••• COMPUTER CORPORATION" 

1 444 LINDEN ST. 
POBOX 1143 
BETHLEHEM.PA 18018 
(215)861-0850 

S 
VIEWPOINT 

SCHOOLS AND BUSINESSES 
ASK ABOUT OUR LEASE' 
PURCHASE ARRANGEMENTS 

C ITOH PROWRITER 

© Registered Trademark Digital Research 

" Registered Trademark Software 2000 

CIRCLE 173 ON READER SERVICE CARD 



THE 

4BBo~ IEEE 488 TO 8-100 INTERFACE 
-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 I I . " . it dl De a er Inquiries !nVI e 

S-lOO 

C&\N CIGITAL 
20655 Hathaway Ave . 
•.••.• vw, •.••..• , CA 94541 (415) 887-5711 

CIRCLE 66 ON READER SERVICE CARD 

BIA MODEL 9538 EPROM PROGRAM MER - $359 

BAY TECHNICAL ASSOCIATES. inc. 
HWY. 603, P.O. BOX 387 

BAY ST. LOUIS, MISSISSIPPI 39520 
(601) .467-8231 Price - $269.00 

• Programs 2508, 2758, 2516,2716, 27C16, 2532, 2732, 2732A, 27C32, 2564, 
2764, 27C64, MCM68766, 27128. 

• RS-232, 3 line serial interface, Xon/Xoff format, DB-25 I/O connector. 
• No personality modules - software control EPROM selection. 
• Extended diagnostics. 
• LED warning indicates power applied to EPROM socket. 
• Supports Intel, Motorola, and Intel 8086 data formats as well as HEX data 

dump. 
• Automatic baud rate selection. 
• Textool zero insertion force socket. 
• Available CP/M software. 

CIRCLE 150 ON READER SERVICE CARD 

• Model 953A, programs most 24 pin EPROMS. 

THE BURNER 1/0 FOR THE 5-100 BUS 

Our BURNER I/O has a complete EPROM 
programmer, two serial ports, one parallel I/O 
port with handshaking and memory 
management. 
Programmer features: 
• Programs EPROM types 2704 thru 2764 

and TMS2508, 2516, 2716 
• Does NOT require programming modules. 
• Extensive, easy to use menu driven CP/M 

compatible programming software supplied 
in a 4K EPROM. Is easily written on diskette 
as .COM file. 

• Programming socket is zero insertion 
force type. 

• Programming voltages generated on board. 
• Programmer is totally I/O mapped. 
I/O Features: (serial) 
• 2 fully independent RS-232 serial ports. 
• RS-232 data ready supported. 
• Each serial port has independent baud rate 

generators that are software programmable 
from 50 to 19,200 baud. 

• Serial ports may be polled and/or inter­ 
rupt driven. 

I/O features: (parallel) 
• Independent 8 bit output, input and status 

flags. 
• All I/O including flags are latched. 
• In addition, there are 4 direct sense lines. 
Memory management features: 
• Controls the S-100 address lines from 

A16-A23. 
• Uses output instruction to load the address. 
Quality construction including silk screen, 
solder mask, sockets and card ejectors. 

CIRCLE 142 ON READER SERVICE CARD 

We are offering this board with all options, or 
just the portions that are needed. All combina­ 
tions are assembled and tested. 
Option A: Complete board with programmer, 

I/O and memory management. 
$354.95 

Option B: Programmer only. $219.95 
Option C: I/O only. (2s + P) $219.95 
Option 0: Option Band C. $329.95 
Option E: Memory management only $1 09.95 
Memory management may be added to 
options B or C for $25.00. 
Shipping, UPS: $3.00 surface, $5.00 air 

Extended Processing 
3861 Woodcreek Lane 
San Jose, CA 95117 
(408) 249-8248 
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WordSlar ArroVl Keys 
for the H-19 Terillinal 

by Norman Dresner 

hi Ie my own computer was being ser­ 
viced, I borrowed a friend's comput­ 
er, which uses an H-19 terminal. I 
could tolerate the 9600-baud output 
from WordStar, but I was homesick 

for my own keyboard, which has WordStar-compati­ 
ble arrow keys. The code patch given here will allow 
the direct use of the arrow keys on the H-19's nu­ 
meric keypad. 

Only the arrow key functions are implemented­ 
all other keypad editing functions are ignored by this 
code. These could be implemented by extending the 
length of the patch, but I needed the patch area for 
printer-related code. 

The terminal initialization string (TRMINI) puts 
the H-19 into the shifted-keypad mode. A side effect 
of this is that the numbers 1-9 on the auxiliary nu­ 
meric keypad keys can only be accessed by simulta­ 
neously depressing the shift key. Since these keys are 
dual use, only one function can be used without the 
shift key, and I wanted the arrow keys. The terminal 
deinitialization string (TRMUNI) restores the H-19 
to the normal mode. 

The user-input routine (OURINP) accepts a char­ 
acter from the console. If it is not an ESC, it is passed 
to WordS tar immediately. If it is an ESC, the code 
waits for a second character, assuming that either a 
special function key or a shifted keypad key has been 
depressed. Since the first ESC is always ignored, to 
enter an ESC when WordStar demands one, e.g., af­ 
ter a AU, it is necessary to hit the ESC key twice. 

To install the patch, enter the program shown in 
Listing 1. If you use WordStar, you can't use the ar­ 
row keys yet. Assemble it, using ASM. Install the 
patch and save the modified WordStar program as 
follows: 

(;{: )ODT (y: )l"S.COM :<&y drives as appropriate 

DDT's ID 

-IAI<PAr .HEX identify patch file. rhi5 as­ 
sumes it is located on the de­ 
fault disk. 

-R read the paten in 

_·c e:c;' t to CP 1M 

z>SAVE 56 (y:)WS_COM create new file with patch 

The method used here is applicable to any terminal 
that transmits a unique code, or sequence of charac­ 
ters, for the arrow keys. If no other user patches are 
installed in the WordStar patch area (MORPAT), 
other H -19 keys could also be decoded. If more space 
is needed, the user can SYSGEN a CP/M system 1K 

Norman Dresner, CompuMagic, Inc., Box 780, 
Severn, MD 21144 

or 2K smaller, and use the terminal initialization 
code (INISUB @ 02Ah) to jump to a routine in the 
WordStar patch area that will read the extended 
patch into memory above the CP/M system. This 
technique is preferable to the MicroPro recom­ 
mended approach of installing the patch at the end of 
the WordStar code and overlay space, because this 
greatly enlarges the size of the .COM save file. 

The requirement to hit the ESC key twice could be 
eliminated by a timing loop after the first byte to 

determine whether a human hit an ESC key or 
whether the terminal is transmitting the first charac­ 
ter of an ESC sequence, but at the expense of a long­ 
er patch. [!I 

Note: H-19 is a product of Heath/Zenith; Word­ 
Star is a registered trademark of MicroPro Interna­ 
tional Corp. 

QJ .c 
1Il .0 U .•. (J1 (J1 
>- "0 ...• x C C 
QJ 0 W i: QJ "0 :J ...• 
::i. .•. L Ul I c QJ L L 

QJ .•.• 3 .•. .•. 
I 1Il.e I :l "0 QJ ro 1Il Ul 
0 >- ••.• 0 0"0 QJ .e~ ...• 
I.. QJ I.. 1lJ ••• > .•. 1Il C 
L '::L QJ L L Ii: c ~ 0 
ro 1Il ro 1 "0 I.. ro ~ ...• 

I :l Ul QJ u 0 I.. QJ .•.. ~ 0 il'3-" QJ . ~ .•. .0 ro ~ ro L o~ C 1.."0 " ro c L ••• 1 QJ .•.• QJ 1Il 1Il ro ...• 
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L Ul -Jll- .•• til· •..• ',-11-01 Qj QJ a a ro 
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(f) u<cozO:Z...J ::;: ~ UlUC10~OW 0: 
.J ••.••.••.••.••. " .••.••.•• ••.••.••.••.••.••. W::JIDUDUID I- 

120 Microsystems June 1983 



TRMUNI: 

OURINP: 

DB ESC, ';{' set· terminal for shifted 
DB '6' ,0 keypad 
DB O,O~O nulls for later 
DB o 
ORG 029BH ; Termi nal Termination String 
DB 03 , # of bytes 
DB ESC,'y6'; reset to normal keypad 
ORG 02BOH User Console Input Routine 
J~1P OURINP ; go to code e~{ tensi on 
ORG 02EOH ; User Patch Area==MORPAT 
CALL GETCON get console input 
CPI ESC , is it an ESC code 
F:NZ if not, e>:i t 
CALL GETCON get rrex t; character 
CPI ESC does he really mean it 
RZ 
SUI UCA ; reduce by "A" 
JC INPERR , if n.g. , diagnose 
CPI 04 ; upper-limit+l of acceptable 
JNC INPERR diagnose if n.g. 
LXI H,XTAB ; translate it to WS 
MOV E,A 
MVI D,O 
DAD D 
MOV A,M 
RET ; e>:it smiling 

GETCON: MVI 
MVI 
CALL 
ORA 
RNZ 
JMP 

INPERR: MVI 
MVI 
CALL 
JMP 

TRANSLATE TABLE 

XTAB: OB 
END 

WordStar Arrow Keys for the H-19 Terminal 

E,OFFH 
C,OIRIO 
BOOS 
A 

we want input 
naked, no less 

,. 
:II 
:II o 
:IE 
~ m 
II( 
en 
o o :::J 
.-+ 
5' 
C 
CD 
0.. 

do we have one? 
yes 

GETCON 
E,BELL 
C,CONOUT 
BOOS 
OURINP 

no, try again 

o 
]j 
o r­ 
m 
I\) 
I\) 
CO 
o 
Z 
1I m » o 
m 
1I 
(/) 
m 
1I < ('; 
m 
o » 
1I o 

en _. OJ ." (/) 
g,30ii)() 
-1»1»3'0"'" c:CO'" , Di (I) ~Q. (I) '~ 
••• G)'i 
(I)(I):e •.• m 

Q. -. I» C'> 
;::;:-O"t1I _.:::r 0"'1\) ::J (1)0 CO ••• 

- ..• 
3 ~ e Q) (I) ,,'c.c 3: 

Q) CD _. c.c ,n 
CD of.O l> o ::::s - c.c tn (1) ..• - 

3 0 .-.. 
~ 

-:e()3:(/) ..• _·o _.() 1»_-(')- 
::::J::ro •.• oo 
(/I ••• 
"03(/)>Z 
I» S:::.'< ::::J () 
CD ~ en CO (/) 
::::J _. $"!. (11 
(')"'S!. 00 
_. (I) 3 -0) 
CD ::JJo (/I _ 

mG)(/) 
OCD() 
I»::::J­ ..• , 0 
Q.r-z o 

"G') -<.r- 
3:(11 
_.I\) 
><0 

< <(') 
O:()I» 
0
(1) ::JJ 3 

~ (I) 

0.00; -.~- en 
;:II:" 

~ 

'-'-E ""x , '-'0 , '''S 

05H, 18H,04H, 13H 

:e "C::J .....• 
(1)0 en 
(I) en 
::::J­ ,...=. 
1»" -_. 
_'::J gco 
~(11 ....• 
CON 
iil>< 
"C~ :::r0) _·O ,,~ 
(/IN 
0.(11 
_'(7) 0, "0 -0 1»- 
'<0 en ..• 

s: Ro C_. _. >< .0'9. 
2. ::: r o N _. 
"(1)< 
C) Q.'~'CD 
Q1(1)< -c C'),_. 
::r ... (1)' ~ .. -n· l'::S, •••• CD ,(I) 
en g>' 0 

'-- 



More WordStar Mods for the %-19 
Other enhancements for the Heath/Zenith Z-19 CRT terminal 

by Bill Machrone 

T his program modifies WordStar to use the 
Heath/ Zenith Z-19's function keys and 
the keypad for greater ease in editing. The 
25th line is used to explain the use of each 
of the function keys. The keypad is put 

into its shifted state and its functions are equivalent 
to the legends on the keys. 

This patch method uses WordStar's normal key­ 
board entry code and modifies the keycode dispatch 
tables internal to WordStar. Each dispatch is a four- 
byte table entry: . 

1: The first stroke of a multicharacter com­ 
mand or a single-character command 

2: The second stroke of a multicharacter com­ 
mand or a null 

3, 4: Actual address of theroutine in memory, or 
a displacement into the overlay file. 

There are some limitations to this technique, the 
first being that no key (except Escape) can have two 
meanings, both as a lead-in character and a one­ 
character instruction. Also, there is a limit to how 
fast WordS tar can look up and dispatch the entries 
generated by the keyboard. Thus, I've defined the ar­ 
row keys on the keypad to mean "move to the limits 
of the screen or line," equivalent to AQE, AQS, AQD 
and AQX. WordStar, without a modified input rou- 

Bill Machrone, 121 North Avenue, Fanwood, NJ 
07023 

tine, cannot handle the two characters generated by 
the arrow keys at the repeat rate, which would be 
desirable for character-at-a-time cursor movement. 

I don't consider this a drawback, as I prefer not 
removing my hands from the typing position to do 
cursor positioning. WordS tar's standard "cursor-con­ 
trol diamond" arrangement is fine with me, while the 
right arrow key is probably the one I use most, re­ 
turning me to the end of the line after I have backed 
up to correct errors or insert words. The other keys on 
the keypad perform the closest analogue to their 
Z-19 function: "IC" toggles the insert modes, "DC" 
is the same as pressing 'AG, "IL" inserts a blank line, 
and "DL" deletes a line as incontrovertably as "Y. I 
was not able to implement an equivalent to "home," 
so that key simply repeats the cursor to top of screen 
function. The functions performed by the top row of 
keys are defined under XT AB in the listing. 

A quirk in the Z-19's control program makes the 
keypad a little tricky: If you inadvertently press the 
control key and one of the keypad functions, the de­ 
fined function is performed locally by the terminal 
and no transmission is made to WordStar. Thus, if 
you press control and IC/7, the terminal goes into its 
local insert mode, and W ordStar's insert mode is not 
toggled on or off. The resulting screen will make you 
think your system is ready for the scrap heap. Actual­ 
ly, your file isn't affected-you can close it with a 
AKX, reset the terminal, and start over. 
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We hereby certify that your purchase from Discount Software represents 
the lowest price sold anywhere. If you find a lower price on what you purchased 

within 30 days, send the ad and we'll refund the difference. 
Discount Price 

CP/M 

$4?? dBASE II ... 
, •• call for price 

$149 Northstar 
$159 TRS-80 Model II 

__ (P&D 

Micropolis . . .. $175 

$449 PUl-80 
..... $179 

.......... ..... .$85 
... $179 
..... $65 

$90 Z-Sid 

......•....... $49 
................ $459 
................ $90 

........... $135 
.. $265 

$65 DUtil 
MICRO-AP 
Selector IV $295 
Selector V $495 
MICRO DATA BASE SYSTEMS 
HDBS. 

Palantier-l (WP) . . $385 Visifile $219 
"COMMUNICATIONS" Visischedule $259 
Ascom .. . $149 PEACHTREE 
BSTAM or BSTMS $149 G/L,AlR,A/P, PAY,(each). $224 

PeachPack P40 . . . $395 $139 Crosstalk ACCOUNTING PLUS 
G/L, AR, Ap, INV, (each) .. $385 $89 Move-it "OTHER GOODIES" _

~;.... Super-Text II $127 
"OTHER GOODIES" Data Factory. . . $269 
Micro Plan. . $419 Mini Factory $139 
Plan 80 $495 ~:rs~~r~r VS l' : : : :;~ri 
Target PlannerCalc $79 
Target Financial Modeling. $299 
TargetTask . . $299 
Tiny"C" . . $89 
Tiny "C" Compiler $229 
MicroStat $224 
Vedit. .. $130 
MiniModel . . .. $449 
StatPak $449 
Micro B+ . . $229 
String/80 . . .. $84 
String/80 (source) . . $279 
ISIS CP/M Utility $199 
Lynx $199 
Supervyz $95 
ATI Power (tutorial) $75 
Mathe Magic. . . $95 
CIS Cobol $765 
Forms II 
Basic $249 
Zip M Basic, CBasic $129 

MDBS . . . $1099 S;;,;O;;,:R.;,;C;;,:I;,;M;... _ 
DRS or QRS or RTL $319 
MDBS PKG. . $1999 $249 SuperCalc 
MICROPRO 

DataStar. . ... $249 
InfoStar . . . . . . . . . . . . $349 
ReportStar. . . .... $254 
Wordmaster . . .. $119 
Supersort I ... $199 
Calc Star . . $129 
MICROSOFT 

MuSimp/MuMath $224 
MuLisp-80. . $174 
ORGANIC SOFTWARE 
Textwriter III. . $111 
Datebook II $269 
Milestone. . $269 
OSBORNE (Mcgraw/Hili) 
G/L, or AR & Ap, or PAY $59 
All 3 . .. $129 
All 3 + CBASIC-2. . $199 
Enhanced Osborne $299 
PEACHTREE 
G/l,A/R,A/P,PAY,INV(each)$399 
P8 Version. . . Add $234 
Peachcalc. . $249 
Other . . Less 10% 
STAR COMPUTER SYSTEMS 
G/L,A/R,A/P, Pay(each) .. $349 
All 4 .. ..' $1129 
Legal or Property Mgt. $849 
STRUCTURED SYSTEMS 
Business Packages (call) 

.. $157 Act. 
SUPERSOFT 
Ada $270 
Diagnostic II $89 
Disk Doctor $89 
Forth (8080 or z80) $149 
Fortran. $319 
Ratfor.. . $79 
C Compiler . . $225 
Star Edit. . $189 
Scratch Pad. . . . $26.6 
StatsGraph $174 
Analiza II . . $45 
Disk Edit $89 
Encode/Decode II $84 
Optimizer $174 
Term II . $179 
Utilities I or II $54 
SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 
Per Module. . $399 
UNICORN 
Mince or Scribble (each). $149 
Both. . $249 
The Final Word. . . $270 
WHITESMITHS 
"C" Compiler $600 
Pascal (incl "C") $850 
"PASCAL" 
Pascal/MT + Pkg. . . $429 
Compiler. . .. $315 
SP Prog . .. $175 
Pascal Z . . . $349 
Pascal/UCSD 4.0 $670 

APPLE II 

ARTIFICIAL INTELLIGENCE 
Medical (PAS-3) . .$849 $289 WordStar 
Dental (PAS-3) . . $849 
ASHTON-TATE $199 Mail Merge 

WordStar/Mailmerge $399 
Financial Planner $595 WS/MM/SpeIiStar $549 
Bottom Line Strategist. .. $349 Customization Notes $44 
ASYST DESIGN/FRONTIER 
Prof Time Accounting .... $549 $199 SpeliStar 
General Subroutine. . $269 
Application Utilities. . .. $439 
DIGITAL RESEARCH 
CP/M 2.2 

Intel MDS $135 

$229 Basic-80 

$ 329 Basic Compiler 

$ 349 Fortran-80 

....... $319 $549 Cobol-80 

....... $23P __ 
........... $219 M-Sort . $175 .•..•.. ;;.;..;.;.,;,;,,;,,;,,--,,;.;.;,; .•.•...•.•. 

Macro-80 
ASHTON-TATE 
(See CP/M Ashton-Tate) 
BRODERBUND 
G/L (with A/P). . .. . $444 
Payroll . ' $355 
INFO UNLIMITED 

DATA BASE EasyWriter (Prof) $155 
dBASE 11 CaIl4?? EasyMailer(Prof) $134 
FMS-80. .. $799 Datadex $129 
FMS-81 $399 MICROSOFT 
Condor I & III . . Call Softcard (Z-80 CP/M) $239 
Superfile . . $159 Fortran.. . $179 
"WORD PROCESSING" Cobol. . $499 
Perfect Writer $J89 Tasc .. . .. $139 
WordSearch .. . . $114 ~A~~:r:ackage : $~~~ 
SpeliGuard . . .. $199 MICROPRO 
Peachtext . $289 (See CP/M Micropro) 
Spell Binder. . . .. $349 VISICORP 
Select. .. $495 Visicalc 3.3. .. $189 
The Word. . .. $65 Desktop/Plan II . . $219 $145 The Word Plus Visiterm . . $90 

Visidex . . $219 
_ _,;,.;;. Visitrend/Visiplot $259 

Complete Software 
Buyer's Guide 
($5.00 value) 
Filled with facts and 
usable advice about 
scores and scores of 
software programs from 
accounting and business 

systems to word processing available to customers only. 
ana utilities. CIRCLE 34 ON READER SERVICE CARD 

1 800 421-4003 
Calif: 1 800 252-4092 

6520 Selma Avenue, Los Angeles, CA 90028 

IBM PC, 16 BIT 8;' 
DISPLAYWRITER 

"WORD PROCESSING" 
Wordstar .. . $289 
Spellstar. . $199 
Mailmerge. . $199 
Easywriter . . $314 
Easyspeller. . $159 
Select/Superspell. . . $535 
Write On . $116 
Spellguard . . . $189 
Textwriter III $111 
Spellbinder $349 
Final Word. . $270 
"LANGUAGES & UTILITIES" 
Crosstal k . . $174 
Move-it. .. $129 
BSTAM or BSTMS $149 
Pascal MT + /86, SPP.. . $679 
CBasic 86 . . $294 
Act 86. .. $157 
Trans 86. . . $115 
XLT 86 . .. $135 
MBasic (MSDOS) $329 
MBasic Compiler(MSDOS). $329 

Both. . $629 
CBasic Compiler (MSDOS). $495 
Cobol (MSDOS) $649 
Pascal (MSDOS) $429 
Fortran (MSDOS) $429 
"C" (MSDOS) . . $429 
CP/M 86 . . $239 
"OTHER GOODIES" 
Lotus 1-2-3. . $329 
SuperCalc . . $269 
VisiCalc .... . $219 
Visiplot/trend $259 
Visidex . . $219 
Easyfiler. . .. $359 
Mathemagic. . $95 
dBase II Call4?? 
Condor Q & R, Others .... Call 
Statpak. . $449 
Optimizer. . $174 
Desktop Plan. . ·$259 

DISCOUNT SOFTWARE 
Outside Continental U.S.-add $10 plus Air 
Parcel Post. Add $3.50 postage and handling 
per each item. California residents add 6Y.z% 
sales tax. Allow 2 weeks on checks. C.O.D. $3.00 
extra. Prices subject to change without notice. 
All items subject to availability. "'Mfr. trade­ 
mark Blue Label $3.00 additional per item. 
CPIM is a registered trademark of DIGITAL 
RESEARCH, INC. 



; Equates for dispatch addresses inside WS 

- N 

"'" 

org 2AAH 

MORPAT 
XTAB 
EXTCUR 
EXTCURI 
EXTCUR2 
COLDST 

s:: 
n' ... 
o 
'" -e 
;!! 
" 3 
'" '- " ;:l " CRU 

CRD 
CRF 
CRB 
CLL 
CRR 
CTT 
CBB 
INLIN 
DELIN 
DERIT 
TOGL 
RELMAR 
SETRUL 
CENTER 
BFIL 
EFIL 
UPRED 
PAR AT 
VFIND 

'-0 
00 
w 

org EXTCUR 
db 
dw 
db 
dw 
db 
dw 
db 
dw 

org EXTCURI 
db 
dw 
db 
dw 
db 
dw 
db 
dw 

org EXTCUR2 
db 
dw 

equ 
equ 
equ 
equ 
equ 
equ 

02EOH 
0649H 
04E9H 
0589H 
053DH 
2D08H 

;Extra room for de-init. 
;Up to nine extra dispatches. 
;Cursor to markers 6-9 
;Set markers 6-9 • 
;"Home" key dispatch. 
;Cold start jump @ 100H 

db OFFH Patches USELST properly fo~ Z19. 
db 0,0,0 Reserved by WS. 
db 1,1 Set timing delays to 1 ms. 

org XTAB 
db ESC,13H ;Margin release=fl. 
dw RELMAR 
db ESC,14H ;Mar from file line=f2. 
dw SETRUL 
db ESC,15H ;Center text=f3. 
dw CENTER 
db ESC,16H ;Find=f4 (AQF) 
dw VFIND 
db ESC,17H ;Indent=f5 
dw PARAT 
db ESC,lOH ;Beginning of text=blue. 
dw ·BFIL 
db ESC,llH ;End of text=red. 
dw EFIL 
db ESC,12H ;Save & re-edit=white. 
dw UPRED 

org TRMUNI 
db 08 ;Number of characters to send. 

Overlay any existing patches for closing session. 

equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

643EH 
6424H 
63AOH 
6365H 
63FIH 
63D3H 
6478H 
6483H 
6549H 
0242H 
67E4H 
6543H 
021CH 
0236H 
0234H 
6B18H 
6BIEH 
0204H 
0248H 
0212H 

;Cursor up. 
;Cursor down. 
;Cursor right/forward. 
;Cursor left/backwards. 
;Cursor to left side. 
;Cursor to right end of line. 
;Cursor to top of screen (Home). 
;Cursor to bottom of screen. 
;Insert line. 
;Delete line. 
;Delete character at cursor. 
;Toggle insert mode. 
;Margin release. 
;Margin from file line. 
;Center text on line. 
;Jump to beginning of file. 
;Jump to end of text. 
;Save and re-edit file. 
;Temporary indent (AOG). 
;Find prompt (AQF) 

;Cursor to top of screen. 

CURSOR 1,25 
db ESC,' E' 
db ESC, 'u' 

org UNISUB 
jmp MORPAT 

org MORPAT 
mvi c,09H 
lxi d,CURSUP 
call BDOS 
ret 

;Print string. 

ESC,Ol 
CTT 
ESC,02 
CBB 
ESC,03 
CRR 
ESC,04 
CLL 

ESC,OCH 
INLIN 
ESC,ODH 
DELIN 
ESC,OEH 
DERIT 
ESC,OO 
TOGL 

ESC, 08 
. CTT 

Get to 25th line 
and erase it. 
Normalize key pa d , 

;Set up jump for de-init. 
;Cursor to bottom of screen. 

;Cursor to end of line 

;Cursor to left of screen. 

;Insert line. CURSUP: 

;Delete line. 
CURSOR 1,24 
db esc,'yl' 
db '$' ;end-session err msgs remain. 

;Avoid clearing screen so 

;Delete character (AG) 

;Insert toggle. The following code modifies WS's jump from 100H into 
its initializa~ion routines. Control is given to 
the 25th line routine (below) and then the jump is 
restored. The routine branches there and WS 
initializes normally. The reason for this is that 
you would otherwise have to increase the size of WS.COM 
14K to about 30K, drastically increasing the load time 
to handle only 150 or so extra bytes. 

;Overlay alternate delete (IF) 
;Curs to top. 

The following patches correct or modify a number of areas 
to save the bother of using INSTALL. 

org 190H ;Modify the Signon Message. ;In this version, the screen intialization is buried in 
WS's communication area. 

db 'Zenith Z-19 Terminal 

;MicroPro's initialization is wrong. 
After patching, "SAVE 63 WS.COM". 

from 
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Linked at Last! 
MSPRO™unites MS-DOS® 

and CompuPro®. 
Now, lovers of CompuPro® hardware can 

be users of most IBM software. The MSPRO™ 
subsystem turns a clash of titans into a league 
of nations, by making the world of MS-OOS® 
based software available to CompuPro® users 
for the fi rst ti me. 

MSPRO™ supports your existing 8-inch 
drives and up to four 5-1/4 inch drives for 
transferring files. Includes one 5-1/4 inch disk 
drive in enclosure with power supply ($325 
single sided 48 tpi, $395 double sided 48 tpi), 
disk controller board ($350), MSPRO™ operat­ 
ing system diskette ($395, with cables and 
manual). Dealer inquiries invited. 
MS·DOS is a registered trademark of Digital Research Inc. 
CompuPro is a registered trademark of Godbout Electronics Inc. 
MSPRO is a trademark of Computer House Inc. 

See how the other half computes. 
Order MSPRO™ today, from Computer 
House (R Full Service CompuPro System 
Center), 501 B St., San Rafael, CA 95901. 
Call (415) 453-0865 for further details. 

CIRCLE 30 ON READER SERVICE CARD 

RESET AND RUN 
COMPLETE S-100 SYSTEMS 

FEATURING: 
Integrand Enclosures 
Mitsubishi 8" Drives 
Ampex H.D. Options 
CP/M © Installed 

Teletek Systemaster 
Choice of Terminal 

2 Serial Ports 
2 Parallel Ports 

ACCESS I 10 slot mainframe $2995 
ACCESS II 7 slot, with wood sides $3050 
ACCESS III 4 slot, Y2 high drives $2~50 
ACCESS IV 5 slot rackmount . $2950 

For hard disk option, add to above prices 
5M-$995 lOM-$1150 15M-$1295 25M-$1650 
Multi-user/processor options available with Turbodos © 

COLOR GRAPHICS PACKAGES (S-I00) 
512 x 480 res. Plot-lO Calls 
CAD Packages Business Graphics 

Complete subsystem with Amdek II and 4 color plotter 
(includes business graphics)-$3000 

Optional CAD Drafting Package $900 
Bit pads and other plotters available 
Daisywriter 2000 48k buffer $1100 

Many other items available - all discounted 
Call or write for a catalog. 

TOTAL ACCESS, Suite 202, 2054 University Ave. 
Berkeley, California 94704 

415-540-8066 
CIRCLE 272 ON READER SERVICE CARD 

EXPAND YOUR CP 1M OPERATING SYSTEM WITH 
SCP/OO 

SCP 100 IS AN ENHANCEMENT 
OF THE CP 1M 2.2 OPERATING SYSTEM 

BUILT IN FEATURES INCLUDE 
• WORKS WITH MOST ANY TERMINAL 
• EASY INSTALLATION 
• OVER 50 COMMANDS AND AIDS 
• DISPLAYS CURRENT MEMORY MAP 
• HEX MATH CALCULATOR 
• DISPLAY MAP Of INPUT PORTS 
• MEMORY BLOCK MOVE 
• MEMORY BLOCK SEARCH ASCII 
• MEMORY TEST 
• MEMORY ENTER ASCII 
• MODIfY MEMORY 
• SAVE fiLE Of ANY MEMORY BLOCK 
• PRINT ASCII fiLES W!TITLE 
• DlR W /ORDERED UST W /PARAMETERS 
• CRT TEST PATIERN 
• CONVERT ABSOLUTE TO HEX fiLE 
• CONVERT HEX TO ABSOLUTE fiLE 
• USER COMMANDS MAY BE ADDED 
• NO TPA LOSS fliR APPUCATION USE 
• NO CBIOS CHANGES ARE REQUIRED 
• MOST COMMANDS CAN BE BATCH ED 

• CP/M fiLE COMPATIBLE 
• BUILT IN CP/M "HELP" AIDS 
• OPTIONAL BELL WITH PROMPT 
• BUILT IN DlS·ASSEMBLER 
• LOG TERMINAL TO A fiLE 
• PRINT NOTES ON PRINTER 
• MEMORY BLOCK COMPARE 
• MEMORY BLOCK SEARCH HEX 
• MEMORY fiLL WITH CONSTANT 
• MEMORY ENTER HEX 
• DUMP DISK TO CRT HEX/ASCII 
• LOAD fiLE ANY WHERE IN TPA 
• TYPE ASCII fiLES 
• CONVERT ASCII/HEX ON CRT 
• PRINTER TEST PATIERN 
• ERASE CRT SCREEN 
• CHANGE DISK 
• AUTO COMMAND 
• PIP MENU 
• CLEAR TPA fEATURE 
• BATCH (SUBMln OPERATION 

SCP 180 IS SUPPLIED ON 8" CP 1M DISK WITH MANUAL 
A.B. HUTCHISON ENGINEERING ALLOW 20 DAYS 
1354 SW 12th AVENUE PRICE ONLY $100.00 
POMPANO BEACH, FL 33060 CP/M is ™ OF DIGITAl RESEARCH 

(305) 943-1530 

CIRCLE 1 ON READER SERVICE CARD 

RCCP 
RESIDENT CONSOLE 

COMMAND PROCESSOR 
FOR CP/M 2.2 

• MEMORY RESIDENT 
• USER DEFINABLE DEFAULT DISK 

AND USER AREAS 
• EXPANDED DIRECTORY COMMAND 
• EXPANDED ERASE COMMAND 
• PASSWORDS IN USER AREAS 
• REPLACEMENT FOR SUBMIT WITH 

NESTING OF COMMAND FILES 
• BATCH COMMAND WITH RE-DIREC­ 

TION OF INPUT AND OUTPUT 
Replaces the standard CPIM CCP. Installs in seconds. Requires no modification to standard 
CP/M. 

Available on 8" SSSD/H17/H37/H47 disk media, requires CPIM 2.2 and Z80 or 8080 CPU 
to operate. 

AVAILABLE NOW FOR: 79.95 

ULTIMATE COMPUTER SYSTEMS, INC. 
313 MEADOW LANE 

HASTINGS, MICHIGAN 49058 
[616] 945-5334 

(R'CP/M is a registered trademark of Digijal Research, Inc. H17, H37, and H47 are 
registered trademarks of Heath Co. 

CIRCLE 273 ON READER SERVICE CARD 



WordStar Mods for the Z-19 continued ... 
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INTRODUCING the EMPROM·l 
The MATCO Eprom Emulator/Programmer EMPROM-1 is a 
sophisticated tool designed to support the software engineer 
who routinely develops Eprom-based applications .. It will emulate 
and/or program any of the currently available five-volt only MOS 
Eproms from the 2758 at the low end to the 27128 at the high end. 
The primary features are: 
• Compatible with IEEE 696 S-100 standard 
• I/O mapped-consumes no system RAM space 
• 16K bytes of on-board emulation RAM 
• Zero insertion force programming socket 
• Complete with sottware.s runs under CP/M*, MP/M*, or 

CDOS**. menu driven program supports both programming 
and emulation • limited debugger type functions are provided 
• supplied in source code on 8" single sided soft-sectored disk. 

• Optional accessoriesa buffered emulation cable (8 ft.) #EPROM- 
BC-1 • multi-prom emulation adapter #EPROM-EA-1 

• Incorporates the Intel fast programming Algorithm 
• NO personality modules necessary 
• Hardware provisions have been incorporated to allow 

programming of future 32K Eproms 
The board may be purchased with a zif socket mounted on the 
board, or with a flat cable socket to connect to an external module. 

Board with zit socket $305.00 
Board with flat cable socket 295.00 
External module + 4' cable 55.00 

..., 
c ...• - 
•.• tr: 
0. - 

.... 
o 

64K STATIC RAM Board is only $395! 
• Compatible with Proposed IEEE 696 standard 
• Total RAM/EPROM interchange capability (R/W jumpered) 
• Extended Address capability (A16-A23) 
• Global Addressing possible in 16K groups 
• Global/Extended allocations are 16K per group 
• 0-8 wait states for EPROM with fast CPU's 
• Wait states selectable on/off by 16K group 
• Responds to PHANTOM * on pin 67 (jumper selected) 
• MWRT generated on-board, ortaken from bus 
• Automatic deselect of empty sockets via FF detector 
All boards are assembled, tested, burnt in and supplied with 
150 nsec CMOS RAMS plus a 1 year limited warranty and 
owner's manual. MASTERCARD· VISA 

MATCO 
Manufacturing and Test Company, Inc. 

427 Perrymant, San Jose, CA 95125 (408) 998-1655 

CIRCLE 46 ON READER SERVICE CARD 

·CP/M and MP/M are trademarks of Digital Research Inc. "COOS is a trademark of Cromemco. Inc. 



One of the finest implementations of the FORTH language. 
Field tested and reliable, UNIFORTH is available for the IBM 
PC as well as most systems with 8" disks and the following 
processors: 

8080 
Z80 
8086/8 

PDP-11 
68000 
16032 

W&A 

As a task, UNIFORTH is compatible with and supports all 
features and file types of the CP/M, CDOS, MS-DOS and DEC 
operating systems. As an operating system, UNIFORTH will 
function "stand-alone" on most commercial microcomputers. 

The FORTH-79 Standard language has .been extended with 
over 500 new words that provide full-screen and line-oriented 
editors, array and string handling, enhanced disk and terminal 
I/O, and an excellent assembler. Detailed reference manuals 
supply complete documentation for programming and system 
operation, in an easy-to-understand, conversational style using 
numerous examples. 

Optional features include an excellent floating-point package 
with all transcendental functions (logs, tangents, etc.) , the 
MetaFORTH cross-cornp ller , printer plotting and CP/M file 
transfer utilities, astronom ical and amateur radio applica­ 
tions, word processing, etc. 

Compare these features with any other FO RTH on the market: 

• Speed and efficiency 
• Variety of options 

• Ease of use 
• Documentation quality 

Workman & Associates 
112 Marion Avenue, Suite 3B 
Pasadena CA 91106 
(213) 796-4401 

You'll find UNIFORTH is superior. 
Prices start at $35. Call or write for our free brochure. 

unified Software Systems 
P.o. Box 2644, New Carrollton, MD 20784, (301) 552-1295 

----------- . ~--_I 
THE TRANSPOR TER __ Now your CP/M machines can 

have one-sided conversations! One copy of the 
Transporter (on the sending machine) will transfer 
any file from one computer to another. It requires 
matching ports (serial or some parallel) or modems. 
Detailed manual included. The Transporter is $69.50. 

"A Primer on Pascal for CP/M Systems" 
Full of examples and suggestions to make learning 
Pascal easier. Contains both a disk and a detailed 
manual with a glossary and an error-correcting guide. 
Pascal Primer -- 5-1/4" $89.50 -- 8" $79.50 
The Pascal Primer is for either Pascal/M or MT+. 
The programs are from Grogono's "Programming in 
Pascal' and Kernighan & Plauger's "Software Tools 
in Pascal', $20.00 each (not included). 

BDS's C COMPILER 
Leor Zolman's BDS C Compiler -- generates compact 8080 
code FAST! Comes with a 200-page manual and example 
programs. Other disks of useful C programs will be 
available soon. $13(1.00 from W & A .-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.- Disk formats include: 8', Apple CP/M, NorthStar, Osborne, 

KayPro, Xerox, Monroe, and Otrona. All U.S. orders are 
postpaid. Catalog on request. 

CIRCLE 278 ON READER SERVICE CARD 
CIRCLE 274 ON READER SERVICE CARD 

AT LAST! 
A NEW BOOK 
DEALING WITH 
ASSEMBLY 
LANGUAGE 
FORCP/M® 
SYSTEM USERS 
CPIM is a registered trademark 
of Digital Research. Inc. 

Introduction to CPIM Assembly 
Language is a step-by-step instruc­ 
tion manual on how to construct 
simple programs operating in CPIM that work! 
The full size (8%x11) perfect-bound 180 pages present the 
reader with various ways of inputting and outputting data to a terminal, 
as well as sending data to a line printer Since the 110 methods used 
are based on CPIM function constructions, the programs are meant 
to be interchangeable with "standard" CPIM systems. The reader can 
immediately "talk" with his computer in assembly language. Only 
minimal prior exposure 10 assembly language is required. Two 
useful programs are constructed to demonstrate CPIM 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 PLUS $\.25 FOR POSTAGE AND HAND­ 
LING (EUROPE-ADD $7.00 FOR POSTAGE) (CALIFORNIA RES. 

ADD 6% SALES TAX) TO: 

EXECUTIVE COMPUTER 
DEPT. G, P.O. BOX 222178, CARMEL, CA 93922, (408) 272-4800 
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can 
become 

IMPOSSIBLE? NOT WITH 

SMARTKEYI 
SMARTKEY" is a unique utility that can redefine any ASCII 

character or function key to become anything you want. For 
example, "#" becomes "pip b.> a:·.pas[v)". With a single 
stroke, a key can represent a chosen character or string at the 
system level or within a program. Instantly. Without rewiring 
or soldering. 
SMARTKEY'· is completely transparent to the user. It resides 
on the top of memory and intercepts calls to the BIOS, trans­ 
lating system input to whatever you desire. You can even 
change a key definition while another program, such as 
WordStar'·, is in operation ... without interruption! It's perfect 
for programming, data entry or word processing. 

"EXCELLENT" InfoWorld 
"VERSATILE AND RELIABLE" Lifelines 
"WORKS LIKE A CHARM" Microsystems 

Think of the acceleration in productivity. Think of the 
versatility in keyboard layouts. Think of the possibilities. And, 
best of all, SMARTKEY'· is only $60. 

Ask about SMARTPRINT'·, SMARTSCREEN'·, SPOOL'· 
and other programs. 

To order or obtain more information, call or write to: 

HERITAGE SOFTWARE, INC. 
2130 S. Vermont Ave., Los Angeles, CA 90007/(213) 737-7252 

SMARTKEY'" is compatible with all standard versions of CP/M,'" 
Programs copyrighted by FBN Software. III1 

WordStar"' is a registered trademark of MicroPro, Inc. 
CP/M'" is a trademark of Digital Research, 
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Software Directory 
Program name: GraITalk 2.0 
Hardware system: Z80 or 8080, 
with CP/M or MP/M 
Language: Object code 
Description: GraITalk is a de­ 
vice-independent business 
graphics package that uses En­ 
glish-language commands. The 
version 2 release incorporates 
all the features of version 1 for 
producing bar, pie, line, and 
symbol plots. It also includes 
these new features: access to a 
menu mode at the user's 
choice, with either standard 
menus or customized menus 
created by the user; a built-in 
mini spreadsheet capability 
that allows viewing and manip­ 
ulation of the data set; several 
new types of bar charts; in­ 
creased flexibility in number 
and types of access lines; in­ 
creased flexibility in data sets 
(including larger data sets, sub­ 
sets, etc.); a built-in editor and 
a large range of graphics and 
text commands. GraITalk ac- 

Where to purchase it: 
Redding Group, Inc. 
609 Main St. 
Ridgefield, CT 06877 
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Program name: MODEM 8-16 
Hardware systems: CompuPro 
8/16 and MP/M 8-16 V2F 
Minimum memory size: 192K 
Language: Object code 
Description: Permits bidirec­ 
tional file transfer and asyn­ 
chronous communication via 
modem or RS-232 interface be­ 
tween any terminal and another 
mainframe, minicomputer, of 
CP/M and MP /M 8-16 based 
system. The system's other op­ 
erations are not affected and 
the program can support as 
many as six modems simulta­ 
neously. Under MODEM 8-16, 
each terminal within a GCS 
multiuser system can operate 
either in "terminal" mode as a 
remote station of the external 

cepts data as in an ordinary 
table of numbers and supports 
multiple plots on a single sur­ 
face, user-adjustable names, 
labels and legends, and an on­ 
line help facility. 
When released: April 1983 (see 
p. 74 for a review of version 1). 
Price: $450; Version 1 upgrade, 
$100. 
Included with price: Disk con­ 
taining software and drivers for 
many screens, printers, and 
plotters; manual (with full­ 
color tutorial sections). 

MCP MAKES 
HIGH PERFORMANCE 
S-100 AFFORDABLE THE SIMPLEST WAY 

TO MIND YOUR MONEY 
MCP 64KS (64K x 8) STATIC S·IOO MEMORY 
Sixty. four k bytes of low power high performance (2k x 8) 150ns 
static ram for systems requiring the ultimate in reliable perfor­ 
mance. Extended address capability to one megabyte is provided. 
ASSEMBLED AND TESTED LIST $390.00 YOUR PRICE $238.00 

HIGH PERFORMANCE MCP/SCC·6 Z80B 6MHz S·IOO CPU 
Operates at 2,4, Of 6MHz. Includes two serial ports using 8251 
usarts with selectable baud rates from 50 to 19.2k, Three pro­ 
grammable 8 bit parallel ports. Ik onboard static ram, and 2716 
Eprom with monitor. Onboard ram and eprom can be disabled 
on system boot. 
ASSEMBLED AND TESTED LIST $350.00 YOUR PRICE $200.00 

MCP/FDC DOUBLE DENSITY 8" S·)OO FLOPPY DISK 
CONTROLLER 
Utilizes the WD1793 double density F/D controller chip and the 
WDI691 floppy support logic chip. The MCP/FDC offers superb 
performance and reliability due to enhanced data recovery and 
write precomp support. The MCP/FDC will support up to four 
8" single or double sided Shugart, Qume, Siemens or compatible 
drives. CPIM 2.2 Bios supplied on standard density 8" diskette. 
CP/M86 and MS·DOS operating systems with MCP/FDC sup­ 
port available. CP/M 2.2 Bios with MCP/FDC and Miniscribe 
5.25 winchester using Xcomp hard disk controller is also 
available. 
ASSEMBLED AND TESTED LIST $288.00 YOUR PRICE $200.00 

CP/M 2.2 CONFIGURED FOR MCP S·)OO BOARDS $130.00 

A Simplified Computer Bookkeeping System 
Print complete checks, pay bills, keep checking and 

payable accounts, get reports on income, 
expenses, profit, pay and tax records. 

COMPLETE MAINFRAMES SEVEN S·)OO SLOTS CONFIGURED READY TO RUN. 
Six MHz MCP/SCC·6 Z80B, with serial and parallel ports, MCP/FDC double density disk 
controller, MCp 64ks static memory and CP/M 2.2. 
WITH TWO 8" SSDD FLOPPYS . .. $2495.00 
WITH TWO 8" DSDD FLOPPYS $2695.00 
WITH 8" SSDD FLOPPY & 5.25 WINCHESTER (7.6MB FORMATED) $3595.00 
WITH 8" DSDD FLOPPY & 5.25 WINCHESTER (15.7MB FORMATED) $4795.00 

MCP 
Chuck Atkinson Programs 
Rt. 5, Box 277-C 
Benbrook, Texas 76126 
(817) 249-0166 6992 EI Camino Real· Suite 104-444 

Carlsbad, CA 92008 
COMPUTER PRODUCTS Phone: (619) 438-3270 

MASTER CHARGE AND VISA ACCEPTED 
CP/M IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH CIRCLE 110 ON READER SERVICE CARD 
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, EPROMS , CP/M* 
EPROM PROGRAMMING SYSTEM RUNS UNDER CP/M 

COMMAND SUMMARY 
-PROGRAM EPROM{S) FROM DISK FILE -READ EPROM IHO RAM 
-PROGRAM EPROM FROM RAM -DISPLAY IMODIFY RAM 

Software Directory continued 

system, or in "command" 
mode, which allows each termi­ 
nal to specify parameters under 
which information will be ex­ 
changed and understood by the 
external system. 

Other features include the 
ability to store sequences of 
commands as a file, and simul­ 
taneous communications with 
the operating system while in 
use. The program's large com­ 
mand set also allows users to 
automate complex communica- 

-READ DISK FILE INTO RAM 
-COMPARE EPROM W/RAM -COPY EPROM 

SAL/80® and SAL/86™ 
do for assembly language what 
RATFORd~sfurFORTRAN 

but emits 
OPTIMALLY DENSE code. 
SAL/8X includes console 110 

primitives which trivialize the task of 
writing complex interactive user 
interfaces. Improves programmer 
productivity by a factor of two and 
program maintainability by an order 

of magnitude. 
Extensively documented, available for 
all CP/M compatible disk formats. 

PROTOOLS® 
"S~~ T~ ~1Vt~ p~~~Uuwt" 

24225 Summerhill Avenue 
Los Altos, CA 94022 

(415) 948-8007 
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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 110 or Memory mapped 
• Z·80 MPU-2 or 4 Mhz system clock 
• Easy to adapt Software 
• Usesonly EASY· TO-GET parts 
• Use In any S-100 system 
• 696 Bus Compliance: D8 M16 18 T200 
• Build for less than $200 
• tNow includes Crystal and Heat Sink, $9.85 value. 

Introducing The VDB·A 
Bare board with Documentation $49.50 

+ $2.50 s&h (1II.res. add 6% tax) 
Add 3% for MC & Visa 

SitnpAwa'J PRODUCTS CO. 
P_O_ Box 6<l1, Hoffman Estates, IL 60195 

Dealer Inquiries Invited 
312/359· 7337 
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tions procedures as well as con­ 
trol and customize the entire 
telecommunications process. 
When released: February 1983 
Price: $295 
Included with price: Disk and 
manual 
Where to purchase it: 

Gifford Computer Systems 
1922 Republic Ave. 
San Leandro, CA 94577 
(415) 895-0798 

CIRCLE #118 ON READER 
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MONOCHROME $495 

-VERIFY EPROM IS ERASED 

-STAND ALONE SINGLE BOARD (6X7.5) PROGRAMS 2708,2758, 
2716, 2732, 2732A AND 2764 EPROMS. 
-NO PERSONALITY MODULES OR DIP SWITCHES TO CHANGE - 
100% ELECTRONIC SWITCHING OF EPROM TYPES. 
-INTERFACES THROUGH ONE 8 BIT INPUT PORT AND ONE 8 BIT 
OUTPUT PORT. 16 WilES - NO SPECIAL HANDSHAKE LINES. 
-ALL SOFTWARE IS PROVIDED - YOU WRITE NOTHINGI 
-SIMPLE CONFIGURATION TO YOUR COMPUTER USING DDT. 
-DESIGNED WITH LOW COST EASY TO GET PARTS. 
-OPERATES WITH ANY COMPUTER THAT RUNS CP/M 
AND HAS A PARALLEL PORT. 
-COMPLETE ON BOARD SUPPLY - NO BACKPLANE CONNECTIONS. 
-SUPPLIED WITH 25 PAGE USER/ASSEMBLY MANUAL. 

Now you can afford to build a professional EPROM programmer. 

BARE P.C. BOARD WITH COMPLETE DOCUMENTATION 
AND SOFTWARE ON AN 8" SINGLE DENSITY DISKETTE-$75.00 
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IEEE-696 S-100 
1 X 512 X 512 Pixel 
Single board system 

IEEE-696 S-100 MONOCHROME I COLOR $995 
1 x 1024 x 1024 Pixel 
Expandible to 8 x 1024 x 1024 Pixel 

IEEE-696 S-100 EIGHT COLOR $1250 

$2695 

1 x 1024 x 1024 Pixel 
- Expandible to 8 x 1024 x 1024 

$995 

FEATURES 
Software drivers, Hardware zoom, Programmable 
Display Resolution, Windowing, Multi-Controller 
Capability, NEC UPD7220 Graphic Controller 

ULTRA-RES Trademark CSD Incorporated 
MUL TIBUS Trademark Intel Corporation 

3 x 512 x 512 Pixel 
8 Color RGB 
Two board system 

MUL TIBUS EIGHT COLOR 
3 x 1024 x 1024 Pixel 
Eight color RGB 
Single board system 

IBM-PC MONOCHROME 

Starting Prices 

C.S.D. Incorporated 
P.O. Box 253 Sudbury, Massachusetts 01776 

(617) 443-2750 
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Dual CRT terminal 
The IMS CRT stand-alone ter­ 
minal has a separate micropro­ 
cessor for each of its major 
functions: keyboard control and 
screen handling. It can be cus­ 
tomized to emulate nearly any 
conventional CRT. 

The IMS CRT has all the 
capability of a CRT but in­ 
cludes a general-purpose Z80 
microcomputer complete with 
two high-speed RS-422 serial 
ports, one RS-232 printer port, 
64K of RAM, and a battery­ 
backed-up realtime calendar 

New Products 

clock. 
In expanded mode the termi­ 

nal becomes a node processor 
in a multiuser, multiprocessor 
network environment. 

Price: basic CRT, $1095; ex­ 
panded CRT, $1795. 

IMS International, 2800 
Lockheed Way, Carson City, 
NV 89701; (702) 883-7611. 
CIRCLE #119 ON READER 
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51/4" hard disk 5-100 
subsystem 
Advanced Digital Corp. has an- 

nounced a 5\14" Winchester 
hard disk subsystem for S-l 00 
microcomputers built around 
ADC's HDC-l 00 I hard disk 
controller board. It is, available 
in 5, 10, 20, and 40MB config­ 
urations. The HDC-I001 is 
IEEE-696 compatible, features 
an on-board microprocessor, 
and has error-correction capa­ 
bilities. Other ECC features in­ 
clude up to 9-bit single-burst 
correction; multiple-burst de­ 
tection, programmable cor­ 
rection/detection span, process 
check/syndrome bits in serial 
fashion; and supports read/ 
write, short/long features. 

The Model HDC-I001 con­ 
troller provides control for up 
to 4 drives and up to 8 R/W 

FINALLY, a high performance semiconductor disk at an affordable price. 

* * * * * QUASI-DISK * * * * * 
FEATURES: 

• FULLY S-100/696 COMPATIBLE. 

• UNIQUE DESIGN GUARANTEES THAT THE BOARD WILL WORK IN 
STANDARD AND NON-STANDARD S-100 SYSTEMS OR YOUR MONEY BACK. 

• 512K BYTES OF ONBOARD MEMORY (64K X 1 CHIPS), EXPANDABLE TO 
2 MEGABYTES BY PLUGGING IN 256K RAMS. (64K AND 256K CHIPS 
MAY BE MIXED). 

QUASI-DISK IS A HIGH CAPACITY, I/O MAPPED RAM BOARD WHICH 
ACTS LIKE AN ADDITIONAL DISK DRIVE ON ANY S-100 SYSTEM. 
DISK ACCESS TIMES ARE SUBSTANTIALLY REDUCED DUE TO THE 
ELIMINATION OF ELECTROMECHANICAL DELAYS SUCH AS HEAD LOAD 
TIMES, DISK ROTATION TIMES, SETTLING TIMES, ETC. 

INSTALLATION IS AS SIMPLE AS EXECUTING A PROGRAM SUPPLIED 
WITH THE BOARD. SPEED IMPROVEMENTS RANGING FROM 2 TO 50 
TIMES ARE NOT UNUSUAL AND DEPEND ON DISK UTILIZATION. 

• 

• ERROR DETECTION MAY BE ENABLED IF DESIRED. 

• DMA COMPATIBLE WITH TRANSFER RATES UP TO 1 MEGABYTE/SECOND. 

NO ADDITIONAL 
Introductory price: $1499.00 
(Manual. $25.00 rafundable with order.) 

For more Information, please contact: 

• MULTILAYER BOARD IMPROVES PERFORMANCE BY REDUCING BOARD 
NOISE LEVELS, IMPORTANT IN DYNAMIC RAM PRODUCTS. 

• PRICE INCLUDES INSTALLATION SOFTWARE ON 8" SINGLE-SIDED, 
SINGLE-DENSITY DISKETTE - SOURCE CODE IS ALSO PROVIDED. 

• SEVERAL SAMPLE CP/M' BIOS ROUTINES ARE SUPPLIED TO SIMPLIFY 
INTEGRATION INTO ANY CP/M" BASED SYSTEM. 

• THE QUASI-DISK IS COVERED BY A 1 YEAR LIMITED WARRANTY 
COVERING ALL PARTS AND LABOUR. 

BATTERY BACKUP LOGIC IS INCLUDED, WITH 
HARDWARE REQUIRED. 

• ONBOARD ACTIVITY INDICATORS DISPLAY DRIVE ACTIVE AND OVERRUN 
ERROR STATUS. 

ELECTRALOGICS INCORPORATED, 

39 Durward Place, 

Waterloo, Ontario, Canada. 
N2L 4E5 
(519) 884-8200 

I CP/M is a registered trademark of Digital Research Inc. 
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EXPLORING 
CP/M 

SIMPL-SIMON 
SOFTWARE 

Explore the mazes of the CP/M 
operating system with this menu­ 
driven 8-inch disk which allows 
you to (1) look into every hidden 
cranny of a CP/M disk; (2) change 
any ASCII or hex byte; (3) recover 
erased files; (4) create "autoload" 
disks; (5) find and lock out bad sec­ 
tors; (6) reconstruct files from 
crashed disks. And more! $39.95. 

Hard-copy instructions included. For recommend­ 
ed parallel reading: CP/M PRIMER by Murtha and 
Waite, $14.95. Send check for prompt shipment. Add 
$2.25 per order for shipping. Return for refund if not 
vansfied. CP/M is a registered trademark of Digital 
Research. Inc. Requires two drives, 32K. 

TELEPRINT, INC. 
P.O. Box lOB, Sylvania, Ga 30467 
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EPROM PROGRAMMER 
EMULATOR AND Z80 
COMPUTER ALL IN ONE 
$495 SYSTEM, $299 KIT 

.2758.2718/2516 plus 2732/2532. 2764/2564. 
27128 Personality Modules and Emulator Adaptors. 
.5-100 Memory Board Extension 
(see BYTE 1983 Feb. Issue p.491). 

.. KIT does not include chassis nor power 
supplies (1'5V, t25V, !12V). 

Yang Electronic Systems, Inc. 
307 Compton Ave., Laurel, MD 20707 

(301) 776-0076 
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BRIDGE GRAPHICS 
PLOTPAK™ is a complete plotting 
library that runs under FORTRAN-80 
and performs a variety of functions: 
windowing, linear print arrays, 8;'Jtomatic polygon 
drawing, annotations, plaiting symbollllne selection, 
'abeling, coordinate conversion«. 

PlOTPAK can drive a screen and plotter simul­ 
taneously and Includes your choice of the following 
drivers: 

SCREENS 
• MicroAngelo MA 512 
• ADM + Retrographics 
• TEK 4010 Compatible Terminals 

PLOTTERS 
• Houston Instruments DMP"" 
• H.P. Plotters 7225B & 7470 
• Radio Shack Printer/Plotter 

PlOTPAK (.REL file) two drivers 
PLOTPAK (source code) two drivers . 

$275 
. . $365 

~eRICGe'" 
Computer Company 
DIVISIUN OF SEA IJ .• \TA CORJ\_)RAJlO;-": 

ONE BRIDGE ST., NEWTON, MA 02158 
PHONE (617) 244-8190 
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New Products continued ... 

heads. It has built-in data sepa­ 
ration and features data rates 
of up to 5 MB/sec, 256-sector 
addressing range, CRC genera­ 
tion/verification on ID fields, 
unlimited sector interleave ca­ 
pability, automatic retries on 
all errors and automatic restore 
and re-seek on seek error. 

The subsystem comes com­ 
plete with controller board, 
connector cable, CP/M BIOS 
disk and several hard disk 
drives, depending on the capac- 

ity. For example, the 5MB ver­ 
sion will feature the industry­ 
proven Seagate ST 506 drive. 
The 10 and 20MB versions will 
feature the highly reliable 
miniscribe drive. 

Price: 5 MB, $1800; 20MB, 
$2000. 

Advanced Digital Corp., 
12700 B Knott Ave., Garden 
Grove, CA 92641; (714) 891- 
4004. 
CIRCLE #120 ON READER 
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AWESOME POTENTIAL ... 
FOR THE DEMANDING CUSTOMER 

Columbia Data Products 'MPC' (IBM-PC clone) ... from $2595 

IBM "PC" - BUS MEMORY BOARDS 

512K RAM with parity . only $879 
256K RAM with dual RS232 & parallel 110 ................................•..... only $669 
256K RAM with parity (expands to 512K) only $549 
192K RAM with parity (non-expandable) . only $359 
64K RAM with parity (non-expandable) only $189 
Disk emulator and print spooler software .. . wi purchase $39 

WE BEAT EVERYONE'S PC-BUS BOARD PRICES! 

A VL Eallie II, III, 1600 SERIES. 

Convergent Technologies/Burroughs B20 systems 

Corona PC Desk-Top & Portable Models. 

Dynabyte 'Monarch' 6600 & 6900 systems 

.. CALL! 

..... from $2395 

. from $9990 

~~~:}~s~i2Ds~~gr3~~;~~,i .. 
Morrow 'Decision 'l ' S100 systems .. 

Molecular 'Super 8' & 'Super 32' systems 

NEC HO-2 'Advanced Personal Computer' . 

... from$1195 
. only$595 

CALLI 

................... from $6990 

. from $3295 

Parallel Computer 'CPU' tau~ tolerant 8·32 user 
UNIX systems with up to 2MB RAM and 400MB disk 

VECTOR 4/20 . 
VECTOR 4/30 (with 5MB rigid disk drive) . 

. CALLI 

.. CALLI 
. .. CALLI 

ADDS Viewpoint series tenninals 
IDS MicroPrism 480 printer . 
IDS Prism 132 with sprint & color options 
~~21~~) ~~~~~O~~~~~rgu~iiiY pri~te; . . 
TEe (IOH) F10·55 letter quality printer . 
TeleVideo 970 terminals 
UDS modems (aU models) 10-15% savings 
Visual 50 CRT terminals 
Wyse Technology WY. 1 00 CRT terminals . 

from $549 
............. . .. $599 

........ $1799 
from $1799 

. $1499 
. $1699 

.... $1395 
..... CALLI 
.... CALLI 
. from $899 

Call for details other popular product lines 

INTERNATIONAL MICROCOMPUTER 
BROKERS 
607 NE Highway Ten 
Blaine, MN 55434 

(612) 786-5545 -or- 780-5361 
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New Products continued ... 

Upgraded Microline 84 
printer 
Upgrades and enhancements to 
the high-performance Microline 
84 dot matrix printer are con­ 
tained in the "Step 2" Micro­ 
line 84. Along with correspon­ 
dence-quality printing, the 
"Step 2" models feature full 
compatibility with WordStar, 
Visicalc, and other popular 
software packages, thus elimi­ 
nating the need for modifica­ 
tions when using these types of 

software in the correspondence 
mode. 

Other improvements include 
a switch-selectable interface, 
select/deselect control, Spanish 
character set and forward feed 
superscript/subscript printing. 

m -i :«: •.. : ... :~-,,~,~ ag.L +~++~++ 
~ .~~4~++~ . . ~ . . ... 
~~~~-~ ~~~+~~~~~ 

.: .:': ::cornpuier 
FOl addltlondl Information. contact your local computer dealer or 

MAGIC COMPUTER COMPANY, INC. 
2 Executive Drive, Fort Lee, NJ 07024 

(201) 944-6700 
Registered Trademarks of Digital Research. Inc. r.. is a trademark of Perfect Software. Inc. 
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RS-232-INTERFACE TESTER 
connects in series with any RS-232 intertace, LED's clearly 
dsplay status of 7 functions: transmrt data, receive data, 
request to send, clear to send, data set ready, carrier 
detect, data terminal ready. Requires no power; may be left 
in permanently. Satisfaction guaranteed. ORDER NOW! 
Only $39.95, plus $1.75 for postage & handling. Illinois 
residents add 5% sales tax. We accept MC and Visa. Pur­ 
chase Orders from rated Corps accepted. FREE, illustrated 
catalog of problem detecting equipment. 

B&B e1el:trl1nil:5 
Box 475 T, MENDOTA, Il 61342 
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We're no longer the 
best kept secret in the ATTI .••• T1a,... ~. universe. The "artians fARTH PEOPl£ .•. · _ .- 
have landed in La Mesa, 9vy I1,U;TIA,..!I.. I, '-.- ~"-" 
~f· c'; ~~h s~fCtO::r~~te 1 i ne ,,' - • ~I 

comp~~~ n~5 p\n::1 !~~: ~ i 
maybe we've 50 I ved them " 
already. ! 

,,"0 _;<;~ 

Timin FORTH RELEASE 3.1 •.•...•.•.•••• $99.95 
Supplied with a visual editor, CP/M utility pack­ 
age/ floating point/ and 8080 / Z-BO assembler. 
Timin ROMable FORTH •...•...•.••... $199.95 
Produces applicaltions in ROM. Contains all 
vocabulary of Releae 3.1 Stand alone appli­ 
cations as small as SK. 
Timin DUAL-TASKING FORTH .•••••••• $239.95 
Simultaneous execution of two programs. Plus 
all the features of Release 3.1 
Timin FORTH Manual .••....•...•....•. $29.95 
ATIENTION all Timin FORTH owners! We have 
a new revised manual with more examples and 
documentation. Make your programming life 
easier. 
CP/M USER'S GROUP INDEX GUIDE •••• $22.95 
Abstracts and documentation from volumes 1-90 
of public domain software. 

Martiaq TSG1tqologis8 
8348 Center Dr. St e. F La Mesa C.. 92041 

: •.••. 619-464-2924 Iffil 
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MAGNOLIA. 
MICROSYSTEMS 

Makesthe g 
ZENITH :~:~L ,:5/;Y',"," .. ;. 

Business Computer 
The solid Dependability of the Z8S/S0 with the 
Rexibility to configure it the way you need. 
• Memory Boards: 16-128 KBytes 
• Hard Disk Interfaces and Subsystems: 5-50 MBytes 
• Floppy Disk Controller: Mix 8" and 5" drives 
• MMS-Nettm Networking 
• Hlgh-SpeedlHigh-Capacity Auxiliary Processor 
• The most powerful. flexible CP/Mtm available 
Ask your Zenith dealer about Magnolia products 

MAGNOLIA MICROSYSTEMS. INC. 
l~3~) ~5Jgj2"6rst - sr~'6~l ~~_~~~ ,\9 

CP/M is a trademark of Digital Research 
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New Products' continued ... 

The "Step 2" models, control­ 
code-compatible with the entire 
Microline family of Okidata 
printers, offer 200 cps bidirec­ 
tional printing and a 50 cps 
correspondence-quality printing 
mode with proportional charac­ 
ter spacing. 

A new superspeed RS-232C 
interface is now standard on all 
serial Microline 84s. This inter­ 
face provides switch-selectable 
transmission speeds up to 
19.2K baud and supports nor­ 
mal, correspondence, and 
graphics print data. Both the 
X-ON IX-OFF and printer 
Ready /Busy protocols are pro­ 
vided. A monitor mode and a 
self-test mode provide extensive 
diagnostic capabilities. 

Okidata Corporation, III 
Gaither Drive, Mt. Laurel, NJ 
08054; (609) 235-2600. 
CIRCLE #121 ON READER 
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Portable 5-100 
systems 
Computershop's Star-Lite pro­ 
fessional portable computer 
uses the S-100 bus, Z80 CPU, 
and 4 open slots expandable to 
graphics, hard disk, or 
hundreds of other applications. 
The Star-Lite offers sided 
drives totalling 400K disk stor­ 
age with optional 800K disk 
storage and 26 extra user-pro­ 
grammable function keys. 

Retail price is $2,695 and in­ 
cludes word-processing, spread­ 
sheet, and CP 1M; optional soft­ 
ware includes database filers, 

C SCREEN EDITOR 
CSE: A full-screen text editor written in C 
• Powerful command set includes cursor control, 

find/replace, block move, file indusian, and nested 
macro commands 

• Installation program allows easy custorntzatton for most 
popular terminals 

• Available for CP/M-86', MP/M-86l, CPIM 2.2', 
MS-DOSl, and IBM PO 

• Requires 64K CP/M-86 or equivalent MP/M-86; 56K 
CPIM 2.2; 64K MS-DOS; 64K rBM PC 

• Includes object code, C source code, and manual 
• Available in 8" SSSD format for CP/M-86, MP/M-86, 

CPIM 2.2, MS-DOS 
• $60.00, including UPS; additional versions $20.00 each 

8080 SIMULATOR 
SIM80: An 8080 simulator for the 8086/8088 
• Run CP/M object code (.COM files) on any CP/M·a6 
or MP/M-B6 system: ASM, DDT, dBase 11<, CI80, 
MBASIC, etc. 

• Retain applications software when upgrading from 
CP/M to CP/M·56 

• Develop and debug CPIM software on CP/M·86 
• 8K overhead, TPA can be 61K 
• 1/3 to 1110 as fast as a 5 Mhz 8085 (nol recommended 

for highly interactive programs such as wordsrars. or for 

• ~~~ru~~~~b:~; ~~~;;~e~~_:ts~~r~Oc~d;'S!nd manual . 
• Available in 8" SSSD format for CP/M-86, MP/M·86 
• $50.00, induding UPS 

Both CSE and SIM80 for 590.00 

MVV'O Northwest 
Mic~osystem 
DeSign 

P.O. 80)( 10853 • Eugene, OR 97401 • (503) 484·7129 
'tm, Digiul Research: ltm. Microsoft; 'tm.IBM; -nn. Ashton-Tate; 

'tm.Micropro 
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spelling checkers, and other 
CP 1M compatible software. A 
9" green screen provides half­ 
density, underlining, and blink­ 
ing functions, and there is a 

contoured programmable non­ 
capacitance numeric keypad 
with cursor control and 26 
function keys. One RS-232 se­ 
rial and one Centronics parallel 
port are built in; one additional 
serial port may be added with­ 
out using any open slots. Spe­ 
cial-purpose ports may be add­ 
ed by using the open slots. 

Computershop, Inc., 139 
First St., Cambridge, MA 
02141; (617) 542-4295. 
CIRCLE #122 ON READER 
SERVICE CARD I!J 

XEROX 820 Dual Density Upgrade $199.95 
XEROX 820-11 Ext. Dual Density Upgrade $100.00 
BIG BOARD Dual Density Upgrade $150.00 
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Microsystems Mart 

MORROW DESIGNS 
MICRO DECISION 
Includes Wordstar, toclcarc. 
Spelling corrector, CPIM 2 2, 
MBasic, N/Star, Basic & Pilot 
programs plus smart terminal. 
• includes personal pearl, 
Data Base value to $295.00. 
See February Microsystems 

1 driVej200Kj $1,590. 
2 drive 400K $1,990. 
2 dr. D sided [768KJ $2,290. 
Extra drive $ 350. 

Specify Morrow or Liberfy Terminals 
11 Mb Winchester $2,200. 
22Mb Winchester $2,750. 
Okidata 82A $ 450. 
Okidata 83A $ 650. 

COMPUTER MARKETPLACE 
1708 Yankee Trader Plaza 
Stuart, Florida 33494 
(305) 692-2455, V, MC, AE 
We export worldwide! 

FOR 

(COmpuPro I 
IT'S 

COMPUTER HOUSE 

~ 501 "B" Street 
~ San Rafael, Ca. 94901 

(415) 453·0865 
We specialize in CompuPro 
products at excellent prices. 
Call or write for Price List. 

Computer House is an authorized 
CompuPro Systems Center. 

VT100 Firmware for H/ZI9 

Get VT100 performance at fraction oost of VT100: 
$95 for HT100 firmware. Totally software com- . 
patible with VT100. Only limitations: normal and 
reverse video character attributes only. no pro­ 
grammable tabs, no smooth scroll, and no 132 
column display. 

You get: 
• ANSI and DEC VT100 Escape Sequences 
• VT52 Escape Sequences 
• VT100 Style Setup Mode 
• VT100 Graphics Characters 
• Control Character Display Mode 
• APL Char Set with Overstrike ($5 Option) 

HT100 firmware extensively tested on DEC's video 
editors (EDT/KED) for several years. Included: 3 
ROMs, Reference Manual, Installation Guide, APL 
keycap labels. 

For information or ordering: 
MicroFirm, Inc. 
Rockefeller Center Station P.O. 
P.O. Box 1276 
New York, N.Y. 10185 

Make check payable to: MicroFirm, Inc. 
$95 forHT100, add $5 for APL Option 
New York State residents add applicable tax. 

PROGRAM EPROMS 
FROMCP/M'OR MP/Mt 

~=- USING EPM ~=== 
EPrv1IS A SOFTWARE MONITOR THAT INTERFACES HOMEBREW OR 
COMMERCIAL EPROM PROGRAMMERS TO CPIM OR MP/M. 
BINARY OR HEX FORMAT, MEMORY OR I/OMAPPED EPROM 

PROGRAMMING HARDWARE IN~FACED THROUGH SIMPLE 1/0 ROUTINES, 
SKELETAL 1/0 ROUTINES ARE PROVIDED IN SOURCE FORM 

FOR BINARY AND HEX FORMAT PROGRAMMERS. 

FEATURES OF EPM : 
- EPROM prollflmmlnglrom CPIM or MP/M dl.k III •• 

-EPROMScln b.r •• d to.dl.k 111. lorercttlylng 

- Progr.mmlng without .ddl ••• or EPROM I.ngth celcul.tlon. 

-M.nuop.reUon.nd .x1.n.ly.op ••• t«m •••• g •• IOf •••• 01 u •• 

- BI.nk EPROM 'Ierlllc.tlon b.'or. progr.mmlng 

- V.rlflcltlon of !PROM Ilttt progrlmmlng 

- U •• r wrlll.n 1/0 routln •• Cln b. Inltlilld lor 'Iltylng h.rdw.re 

- Virtu. 11'11 In'll EPROM tyP' un b. prOlilrimm.d u.lnlil EPM 

- EPROM .dltor option plrmlt. byte 1."'11 modlflcltlonl 

- HEXROM utility Cln con'l.rt I hu 1111 ORO'ld Inywhlr. In m.mory 

- Runl und.r CP/M 'I1,..lon a.x or MP/M" with II I ••• t 241( 01 RAM 

EPM ON 8 INCH S.O.OISIC. WITH COMPLETE DOCUMENTATION ~$75 
EPROM EDITOR OPTION -$45 

SHIPPING~S2.S0 
C.0.D.~$2.50 

For Mor. Informetion Conllcl: 

DANlEK 
SOFTWARE,INC 
4550 SCHOOLHOUSE ROAf! 
BATAVIA, OHIO 45103 
(513) 752~11121 

t CP/M Ind MP/M Itl Irld.m.rk, olDIoiUII R ••• ltch 

Electronic 
Circuit 
Analysis 
• DC and AC analysis 
• Very fast, machine language 
• Infinite circuits on multiple passes 
• Worst case, sensitivity analysis 
• Dynamic modification 
.64 Nodes, 127 branches 
• Compare circuits 
• Log or linear sweep 
• Full file handling 
• Frequency response, magnitude and phase 
• Complete manual with examples 
• CPIM $150.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 
(203) 426-2184 

NORTHSTAR 
INTEGRATED BOOKKEEPING 
• General Ledger 
• Accounts Payable 
• Accounts Receivable 
• Payroll 

EASY TO USE! 
Auto Merge into General Ledger 
Auto Start 
Written in Basic 
Horizon or Advantage 
CPIM or DOS, HD or Floppy 

Detailed description available 
$500. - DOS version. 

Power's Computers 
12491 San Pablo Avenue 
Richmond, Ca. 94805 

(415)234-5412 

ISIS ~ CP/M® 
II bi-directional file transfer capabil 

provided in the ISIS-CP/M util 
Written in machine I 

under CPIM, these 
user to read or write 

an ISIS Diskette. They 
any version of CPIM i 

diskette density. The I 
is $250.00 including user's man­ 
for free brochure on other CPIM 

I WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS NOT BELOW MY COST. 

TRY TO BEAT THESE IC PRICES: 

DYNAMIC RAM 
64K 200 ns $4.79 
64K 150 ns 4.99 
64K 120 ns 5.90 
16K 200 ns 1.25 

EPROM 
2764 250 ns $7.50 
2732 450 ns 4.15 
2716 450 ns 3.25 
2532 450 ns 4.70 

STATIC RAM 
6116P-3 150 ns $4.24 
2016 100 ns 4.00 
2114 200 ns 1.60 

Z80A FAMILY 
CPU, CTC, or PIO 
DART 
DMA or SIOIO 

MasterCardNISA or 
Factory New, Prime Parts 

MICROPROCESSORS UNLIMITED 
24,000 South Peoria Ave 

BEGGS. OK. 74421 
(918) 267-4961 

Prices subject to change. Call for VOlume cnces. Suble<::IIO available quantities. 
I & msuraoce extra. Cash discount pnces sbowo. 

Interlogic@ 
Systems Corporation 
f)(JVJ{OU:NC'ES 

MEDI-CALC® 
The medical practice system for 
the CP /M and MP /M 
Personal/Business Computers 
A COMPLETE INTEGRATED SYSTEM 

• Billing 
• Insurance Forms 
• Scheduling 

INTERLOGIC@l SYSTEMS 
CORPORATION 
1025 Northern Blvd. 
Roslyn, N.Y. 11576 
(516) 627-6333 

Dealer 
Inquiries 
Invited 



I 

~~~'S I AND 
, ~~~©~'S 
, FOR SALE 

4164 Pia 150n5 $4.60 
4164 Cer 150 4.95 
6116P-3 150 3.75 
6116LP-3 150 4.50 

: 2716 450 2.95 
2716-1 350 CALL 
2732 450 3.75 

• 2732A 250 CALL 
2764 250 7.00 , 2532 450 4.25 
2564 450 8.50 
o Minimum order is $25.00 
o C.O.D. only 
o OEM inquiries invited 

, Excel·Tec Industries 
Post Office Box 2205 
Silver Spring, MD 20902 

I 
(301 )434-4123 

classified ads 
CLASSIFIED RATES: Per Word, 15 Word Mini­ 
mum. REGULAR: $1.00. EXPAND-AD: $1.50. 
GENERAL INFORMATION: Prepayment dis­ 
counts available. Payment must accompany or­ 
der except credit card - Am. Ex., Diners, MC, 
VISA (include expo date) - or accredited ad 
agency insertions. Copy subject to publisher's 
approval; must be typewritten or printed. First 
word set in caps. Advertisers using P.O. Boxes 
MUST supply permanent address and telephone 
number. Orders not acknowledged. They will ap­ 
pear in next available issue after receipt. Send or­ 
der & remittance to: Classified Advertising, 
MICROSYSTEMS Magazine, 1 Park Avenue, New 
York, NY 10016. Direct inquiries to: Kenneth L. 
Novotny (212) 725-3927. 

COMPUTER NETWORKS 
THE CRITICAL CONNECTION! Now you can buy an in­ 
expensive ATARI-400, and have it use the disk drives, 
printer, and keyboard on your CP/M computer. Com­ 
plete package $175.00 DEALER INQUIRIES WEL­ 
COME. USS ENTERPRISES, 6708 Landerwood Lane, 
San Jose, CA 95120, (408) 997-0264. 

BUSINESS OPPORTUNITIES 
COMPUTER CASH-101 exciting, new, sparetime home 
businesses. Report. $4.50, Associated Research, Box 
22485MI, Houston, TX 77227. 

INDEXING AND MICROFORM 
AVAILABLE 

This magazine is indexed in THE MAGAZINE INDEX 
available from Information Access Corporation, 
404 Sixth Avenue, Menlo Park, California, and in 
microform from Xerox University Microfilms, Ann 
Arbor, Michigan and Bell and Howell. Micro Photo 
Division, Wooster, Ohio. 

FREE CATALOG! 
Send for your FREE Creative Comput­ 
ing Catalog of books, buyer's ouides. 
and more' Write to 

Creative Computing Catalog 
DepNA1X39 East Hanover Ave. 

Morris Plains, NJ 07950 

MIDWEST MICRO 
WAREHOUSE 

3437 Holmes. Kansas City, MO 64109. Phone ($16) 753-1304 

LIST MMW LIST MMW 

IEE-696 5-100 (PURE!) SYSTEMS: 8" MS-DOS SOFTWARE: 
I MS.DOS 1.2X IO.ASM FOR COMPUPRO COMPUPRO SYSTEM A 5495. 4590. DISK I & SCP CARDS (MMWjCOMPUVIEW COMPUPRO SYSTEM B 7995. 5590. PRODUCTS) 150. 135. 

COMPUPRO SYSTEM C 8995. 6690 ASCOM (DMA-THE ULTIMATE MODEM 
SEATTlE GAZELLE 5995. 4395. PROGRAM) 195. 160. 

ASHTON-TATE DBASE 11-86 700. 420. 
MICROSOFT MULTIPLAN 500. 345. PRINTERS: MICROSOFT BASCOM 86 400. 270. 

DIABLO 620 1595. 1175. MICROSOFT FORTRAN77 400. 270. 
NEC 3510, 3515 1995. 1385. MICROSOFT PASCAL 400. 270. 
OKIDATA 83-A 995. 70Z EM-86 (LIFEBOAT) 75. 70. 
OKIDATA 84-A 1395. 1045. SUPERCALC 86 (RUNS 

W/EMULATOR-86!!!) 295. 165. 
SORCIM SUPERWRITER (BETTER 

TERMINALS: THAN WORD*I) 395. 24Z 
HAZElTINE ESPRIT I 595. 489. COMPUVIEW VEDIT-86 

~5 
175. 

TVI925 995. 725. PERFECT WRITER (PERFECT SOFTWARE) 3 5. 280. 
WATFIV FORTRAN '66 (SUPERSOFT) 425. 325. TVI950 1195. 925. 

VISUAL 200 1295. 975. 5-100 EQUIPMENT: 
VISUAl 300 1195. 975. COMPUPRO 256-K (STATIC) MDRIVE) 1595. 1445. 
VISUAL 50 745. 695. PARA DYNAMICS PRONTO 1595. 1355. 

HAYES SMARTMODEM (1200 BAUD) 695. 549. 
TEl DFD-O (DEMO) 595. 445. 
COMPUPRO APPROVED 20 M8 HD 

SUBSYSTEM 3695. 3295. 

TAPE DRIVES, SEATTLE & COMPUPRO CARDS, NORTH STAR ADVANTAGE, MS-DOS 
FOR COMPUPRO 8/16 SYSTEMS, ETC. IT'S HERE! CALL!!! 

TERMS: COD CERTIFIED CHECK OR CORPORATE PURCHASE ORDER W/BANK REFERENCE 

CIRCLE 85 ON READER SERVICE CARD 
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EASI STRUCTURAL ANALYSIS 
EASI ($300.00) is a data based oriented finite element program which 
solves plane frames, floor grids, space trusses, and space frames. The 
program computes member forces, node displacements, and restraint 
reactions. The semi-banded matrix solution allows large problem sizes in 
48 K - 64 K microcomputers. The program is coded in Microsoft BASIC and 
is available on TRS-80 & CP/M computers. 
EASI "4+" ($995.00) all of the above plus the following features: 

RELEASED MOMENTS - end moments can be released on individual 
members. 
IMPOSED DISPLACEMENTS - nodes can be set to a predetermined 
displacement prior to the analysis. 
THERMAL LOADS - accounts for temperature changes in the structure. 
Typical uses of this feature are steam pipes, uneven solar heating, and 
the effects of welding. 
3D PLOTTING ON DOT GRAPHICS PRINTER (graphics screen) - When a 
mode is three dimensional, the program prompts the user for rotations 
(degrees) about the x, y, & z axis, then plots (with amplified 
displacements) that view. A low resolution graphics option is also 
available for 80 column screen display or standard printers. 
WEIGHT REPORTING -tabulates structural weights by material type. 
ANISOTROPIC MATERIALS - can model orthotropic or anisotropic 
materials (i.e. fiber-glass, plywood, etc.). It permits elements to have 
different material stiffness in the local x and y directions of the 
element. 
MEMBRANE ELEMENT (triangular and quadrilateral) - the membrane 
element can be incorporated into the space (plane) frame elements to 
ANAL YZE SHEAR WALLS. 

The EASI "4+" program is coded in baZic and requires CP 1M. The baZic 
(included with program) is upward compatable with North Star Basic and 
executes programs very fast. TRS-80 computers will require CP/M. 

EASI Software Inc. 
2 Windsor Court 

Jackson, N.J. 08527 
(201) 367-5735 

Version 2 For Z-BO, CP/M (1.4 & 2.x), 
& NorthStar DOS Users 

The complete professional software system, that meets 
ALL provisions of the FORTH-79 Standard (adopted Oct. 
1980). Compare the many advanced features of FORTH­ 

. 79 with the FORTH you are now using, or plan to buy! 
FEATURES OURS OTHERS 

CIRCLE 36 ON READER SERVICE CARD 

YES 
200 PG. 

YES 
YES 
YES 
YES 

79·Standard system gives source portability. 
Professionally written tutorial & user manual. 
Screen editor with user-definable controls. 
Macro-assembler with local labels. 
Virtual memory. 
BOOS, BIOS & console control functions (CP/M). 
FORTH screen files use standard resident 
file format. 

Double-number Standard & String extensions. 
Upper/lower case keyboard input. 
APPLE 11/11+ version also available. 
Affordable! 

ADVERTISERS INDEX 
Reader Reader Reader 
Service Advertiser Page Service Advertiser Page Service Advertiser Page 

1 A.B. Hutchinson 125 227 Franklin Computer Corp. 61 175 Pion 62 
197 Action Computer Enterprises 103 77 Plum Hall 11 
148 Advanced Digital 9 173 Genesis Computer Corp. 84 186 Pragmatic 17 

8 Amanuensis 22 181 Gifford Computer Systems 25 Programming International 54. 55 
2 American Planning 6 Company 83 256 Pro Tools 129 

199 AndraTech 129 GMR 81 
60 Quelo 98 13 Ashton-Tate 113 39 Great Salt Lake Computer 43 54 Quick and Easy 96 110 Atkinson Programs 128 

200 Automated Control Systems 103 40 Hawkeye Grafix 135 3 SO Systems 1 
201 Avocet Systems, Inc. 46 41 Hawkeye Grafix 97 162 Sail Systems 10 189 Heritage 127 24 Santa Cruz Software Systems 50 149 B & B Electronics 132 194 Hunt 89 20 Sanyo 11 150 Bay Technical 119 
202 BD Software 83 49 Integrand 23 21 Sanyo 15 
151 Blat R&D 22 185 Inlercontinental Microsystems C3 22 Sanyo 19 
187 Bridge Computer Company 131 203 International Microcomputer Brokers 131 23 Sanyo 23 

231 International Software Alliance 89 229 Scion 121 
6 Carousel Microtool 20 44 ISE 84 172 SciTronics 26 

76 Cer-Tek 103 5 Ithica Intersystems 13 63 Selva Systems 104 
64 Code Works. The 95 67 Simpliway 129 

168 Colonial Data Services 88 16 Jade Computer Products 29-31 70 Snow Micro Systems. Inc. 97 
167 Colorado On-Line 10 68 J.E.S. Graphics 96 55 Software Publishers 133 
226 Components Express 14 15 Solutions Technology 28 
207 Compu-Draw 105 Knowlogy 95 57 Sorcim 68. 69 

12 CompuPro Systems/Godbout 242 Konan 72, 73 266 Starside Engineering 23 
Electronics C4 267 Static Memory Systems 98 

29 Compu-Talker 16 26 Laboratory Microsystems 77 158 Stok Software. Inc. 97 
208 Computer Components 49 28 Macrotech International Systems 115 17 2500 AD 39 84 Computer Design Labs 53 45 Magic Computer Company 132 268 TDI 104 30 Computer House 125 244 Magnolia Microsystems 132 159 Techne 2 209 Computer Innovations, Inc. 105 246 Martian Technology 132 269 Telecon 59 14 Computing I 25 Master Computing 28 270 Teleprint 131 32 Compu View 63 46 Matco 126 174 Teletek 4 204 CSD 129 11 MCP Computer Products 128 220 Teletek 117 
66 0& W Digital 119 98 Memory Merchant 3 9 Tesseract 71 

215 Data Access 82 62 Micro Dynamics 89 58 Thoughtware 87 
34 Discount Software Group 123 250 Micromotion 136 272 Total Access 125 

156 Micro Resources 71 249 Digital Graphic Systems 65 157 MicroType 15 273 Ultimate Computer Systems 125 31 DO 79 85 Midwest Microwarehouse 135 274 Unified Software 127 35 Dual Systems 19 252 Mullen 18 4 United Computer Corporation 7 
36 Easi Software 136 171 Mycroft Labs 99 

160 Vectrix C2 154 Ecosoft, Inc. 89 19 New Generations 34 37 Electrologics 130 253 Northwest Microsystems Design 133 177 Wave Mate 105 
56 Electronic Control Technology, 7 WhiteSmiths, Ltd. 21 

Inc. 15 188 Optronics 99 278 Workmen and Associates 127 
Emperial Research Group 91 10 WW Component Supply Inc. 27 

92 Executive Computer 127 18 ParaGraphics 19 
142 Extended Processing 119 52 PH Associates 95 232 Yang Computer 131 

YES 
YES 
YES 
YES 

$99.95 
Low cost enhancement options; 
Floating-point mathematics YES 
Tutorial reference manual 
50 functions (AM9511 compatible format) 

Hi- Res turtie-qraphics (NoStar Adv. only) YES 

FORTH-79 V.2 
ENHANCEMENT PACKAGE FOR V.2: 

Floating point 
COMBINATION PACKAGE (Base & Floating point) 
(advantage users add $49.95 for Hi-Res) 
(CA. res. add 6% tax; COD & dealer inquiries welcome) 

$99.95 

$ 49.95 
$139.95 

MicroMotion 
12077 Wilshire Blvd. # 506 
L.A., CA 90025 (213) 821-4340 
Specify APPLE, CP/M or Northstar 
Dealer inquiries invited. 
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leading Edge l-BO. S100 Dislribuled Processing. 
S475.00 

Memory transfer rates of 517Kbytes/second, 
direct memory access, memory mapping and 
host to slave requests via interrupt control make 
the CPS-MX fast. And easy to integrate. Fully 
compatible with TURBOdos™, Intercontinental 
Micro System's slaves are available in four 
versions: synchronous or asynchronous serial 
port, 4Mhz or 6Mhz. The choice is yours. The 
CPS-MX also allows the bus master to utilize 
slave memory at the user's discretion. The 
slave then acts as a 64K RAM card. 

The CPS-MX is also easy to integrate with 
Intercontinental's full line of S100 products: 
CPZ-48000 SBC single board computer with 

64K on board RAM, 4110 channels, memory 
management, on board floppy controller, 
DMA and vectored priority interrupts; and 
256K bank selectable or contiguous memory. 
A complete line of personality boards allow 
easy interface to anything from a floppy to a 
winchester, including modems and printers, and 

don't take up any S-100 bus space. 
Best of all is the price. The CPS-MX starts at 

$475.00. That's right, up to 65% less than what 
you have been paying for products that may not 
measure up. 

Call Intercontinental Micro Systems today. 
We'd like to send you information on the S-100 

slave alternative. 

1733 South Douglass Road, Suite E, Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
TURBOdos is a trademark of Software 2000.lnc. 
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