


7R LOO 0 R ASYSTEA • 
VERSATI L'ITY - Data bus-motherboard design aUows you to configum a system to the end use1rs exact needs. 

EXPANDABLE - Minimum IRAM cap,acity 56K Expandabile to 76·8K. Two 1/0 ports - Expandable to sev·enteen. 

MASS STORAGE-3.0 M/bytes on 5%" nexible disks. (4 drives) 5.0 M/bytes on 8 inch f ilexible disks-(4 drives) 
40 M/ bytes on ''Winchester" fix ,ed disk. 

£l 
0 SOFTWARE - Operating System - Multitask1ing, multiuser wi1th memory manag,ement.
'" 
�~� 
"' Languages - FORTRAN, Pascal, �B�A�S �~ �C�.� Pl LOT"" 
0 
:::i 

�U�t �i �l�i�t �~ �e�s� - Debug, Sort-Merge, Diagnostics - over 40 othe1rs.:::i 
..0 
c: 
�~� Data Processing - Genera1l Ledger,. Re.ceivables, P.ayabl1es, Payrolll, Jobcost, Mai ll List, 
["] 

"'p. Inventory, Record Management System.. 

Word Processing - Text Editor and Processor - devieie indep1endent with proportional spacing 
bi.d irecti:ona1l print ing. 

COST EFFECTIVE-System consisting of 1.28K processor, terminal, and 2.4 M/ byte �d�u�a �~� eight-inch disk drives 
less than $6,000.00 1(0.E.M. 100 quantity} 

SOUTHWEST TECHN ICAL PRODUCTS COIRPORATION 
2119 VV. Rhapsody 

San Antonio, Texas 782 16 (512) 344-0241 



Cromemco logo on 
computer board shown 

In original ad 

Cromemco accepts �
rour challenge,�
Data &eneral �

Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINls 
though. 

But Cromemco produces state
of-the-art MICROcomputers. 

Powerful ones. 
And our micros have some 

outstanding advantages. 
For example, Cromemco is the 

only microcomputer manufacturer 
to support a broad range of 
microcomputers with (a) 5-inch 

Cromemeo TM 
incorporated 
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double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sided, double-density ftoeer 
disk drives AS WHL AS (c) 8-inch 
Winchester hard disk drives. 

That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 

OK. That was one point. 
Here's another: our stunning 

selection of software support. 
Cromemco is the only micro 
manufadurer to �~�r�o�d�u�c�e� both 
sin le-user and muti-user multi
tas ing computers wit ware 
like this: 

SYSTEM SOFTWARE 

• �COOS (a CP/M-like operating 
system)

• � CROMIX (a UNIX-like operating 
system)

• RPG-II (IBM-compatible) �
• �COBOL 
• � BASIC 

FORTRAN IV•
• � RATFOR 
• � LISP
• � c 
• � Macro Assembler 

APPLICATION SOFTWARE 

• � Word Processing System 
• � Data-Base Management 
• � General Ledger 
• � Accounts Receivable 
• � Accounts Payable 
• � Inventory 

All of this is available now with 
more coming all the time. 

So there you are, D.G. 
You can see why we know our 

microcomputers will stand the test. 
Cromemco eagerly accepts the 

challenge. 

Circ le 1 on Inquiry card. 1 



Management lnfonnation Display Ultrasonic heart sector scan High-res.olulion display with alphanumerics 

Get the professional color �
display that has �

BASIC/FORTRAN simplicity �

LOW· PRICE D, TOO 
Here's a color display that has 

everything: professional-level reso lu tion, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high
resolution displays (756 H x 482 V pixe ls). 

When we say the SDI results in a high
qua l ity professional display, we mean you 
can't get higher resoluti on than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FO RTRAN programming 
Besides its high resolution and low 

price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

·u.s. Pat. No. 4121263 

• ,, �· �~�\ �~�:� . ' ",;?',;,. '' .. ,,,,...,... ' �~� 
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Model SDI High-Resolution Color �
Graphics Interface �

HIGH RESOLUTION 
The SOi's high resolution gives a 

professional-qua lity display that strictly 
meets NTSC requirements , You get ?56 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signa l and color TV set. Full image 
quality is readily realized with our high
quality RGB Monitor or any conventiona l 
red/green/blue monitor common in TV 
work. 

Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 

computer 

DISPLAY M EMORY 
Along with the SDI we also offer an 

optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit
ting fast computer operation, even during 
display. 

CONTACT YO UR REP NOW 
The Model SDI has been used in scien

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the fie ld up to date, since it 
turns any Gromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 

[3 Cronaenaeo 
lncor ,poroted 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (41 5) 964-7400 
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Foreground 
24 MUL TIMACHINE GAMES by Ken W asserman and T im Stryker 

The most exciting computer games are those with two machines and two or more players. 

44 COMPUTERlZED TESTING by Steve Ciarcia 
A computer is useful for automating any process-even hardware testing. 

96 GRAPHIC COLOR SLIDES, PART 2 by Alan W Grogono 
This month we demonstrate the use of subroutines to generate equation plots, histograms, 
regression and monthly analysis graphs. 

120 MICROGRAPH, PART 2: VIDEO-DISPLAY PROCESSOR 
by E Grady Booch 
Part 2 details more about this surprisingly simple high-resolution video display. �

192 PIRATE'S ADVENTURE by Scott Adams �
The man who first bro1.1ght Adventure games to microcomputers gives us an entire list ing �
of one of his most enjoyable games. �

244 A POCKET COMPUTER? SIZING UP THE HP-41C by Bruce Ca rbrey �
This device comes close to being the world's first pocket-sized personal comp uter. �

268 LOST DUTCHMAN'S GOLD by Bob Liddil and T eri Li �
Applesoft BASIC is well suited to the writ ing of games, as this program shows. �

Background 
142 A SIMPLIFIED THEORY OF VIDEO GRAPHICS, PART 2 
b y A llen Watson lil 
Explanations of color-video techniques and some of the quirks of microprocessor systems 
are provided. 

158 ON THE ROAD TO ADVENTURE by Bob Liddil 
Along with a survey of the major Adventure games, here's an explanation of how to play 
them. 

172 ZORK AND THE FUTURE OF COMPUTERlZED FANTASY 
SIMULATIONS by P David Leb/ing 
One of the authors of Zork describes his game and how similar games may appear in the 
future. 

186 CHARACTER VARIATIO N IN ROLE-PLAYING GAMES by Jon Freeman 
A variable set of character traits can be used to create a game of high adventure that is 
different every time you play it. 

Product Reviews: Games 
74 DUNGEON CAMPAIGN; 78 A STELLAR TREK; 84 MORLOC'S TOWER; 

90 ODYSSEY: THE COMPLEAT APVENTURE; 114 SARGON II; 
264 MICROSOIT ADVENTURE; 282 COMPUTER BISMARCK 

Nucleus 
6 Ed itorial: Wha t's Wrong With 296, 325, 326 BYTE's Bits 

Technical Writing Today? 306 Clubs and ewsletters �
14 Letters 314 Event Q ueue �
94 Technical Forum : The Twelve 318 Ask BYTE �

Computerized Days of Christmas 322 Books Received 
214 BYTELINES 324 Software Received 
222 User's Column 342 What's ew7 
288 Programming Qu ickies: 398 Unclassified Ads 

Monster Combat 399 BO MB, BOMB Results 
294 BYTE's Bugs 400 Reader Service 
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HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

RS-170com
posite or direct 
drive output 

Local or 
external sync 
generation 

4 or 5 Mhz 
Z80 micro
processor 

60 hertz real
time clock 

8 level 
interrupt tie-in 

IEEE S 100 bus 
compatible 

... 

• 

by 

SCION 
CORPORATION . 

.. 

Light pen 
interface 

Time multi
plexed refresh 

4K resident 
Screenware™ 
Pak I operating 
system 

32KRAM 
isolated from 
host address 
space 

High speed 
communica
tions over 
parallel bus 
ports 

ScreenwareTM Pak I Host Resident Terminal Software 

A 4K byte operating system resident in PROM An interface software package that coordi
on MicroAngelo!M Pak I emulates an 85 char nates input/output from the MicroAngelo™ 
acter by40 line graphics terminal and provides graphics board, the MicroAngelo™keyboard, 
over 40 graphics commands. Provisions exist and your computer. The result is a flexible, 
for user-defined character sets and directly yet sophisticated graphics terminal. �
callable user extensions to Screenware Pak I. �

European Distributor: 
SCION Corporation Micro Diversions UK Ltd. 

'i.. t 8455-D Tyco Road 17/19 Mesnes Street 
Vienna, Va. 22180 Wigan, England WN1 1OP 

(703) 827-0888 09-423 4311 ' .... 
Circ le 2 on Inquiry carcl. 



























































































































































































































































































































































































































































































































































































































































































































































































































Educator. Entertainer. Accountant. 

Your Challenger 
Personal Computer. 
Th rough the miracle of modern 
technology, a complete computer as 
powerful as the mult imill ion dollar 
room-sized computers of a few years 
ago can be put in a package the size of 
a typewriter and sel ls fo r as Ii Il le as a 
color te levision set 1 

Through its years of microcomputer 
experience, Ohio Scientific haselfec· 
l ively channeled this tremendous 
computer power into a "friendly" 
computer with hundreds of personal 
uses, via a huge software library 
of programs for a broad ranga of 
personal, home. educat ional and 
business use. 

This available software allows you to 
use and enjoy your computer without 
becoming an expert. The Challenger, 
however. is a powerfu l. general 
purpose computer which can be pro
grammed in several languages by 
those who choose to. 

Here are just a few of the popular uses 
of an Ohio Scientific 
Challenger 
Computer: 

Education 
The pe rsonal 
computer is 
the ultimate 

educational aid because it can enter
tain whi le it educa tes. Softwa re 
available ranges from enhancing your 
children 's basic math , reading and 
spell ing abili ty, th rough tutoring high 
school and college subjects, to 
teaching the fundamenta ls of com
puters and computer programming. 

Enterta inment 
Many of the Chal lenger' s games 
educate while they entertain, from 
cartoons for preschoolers to games 
which sharpen mathematical and 
logical abi lities. But , ente rtainment 
doesn 't stop here. The Challenger's 
graphics capabilities and fas t opera· 
lion allow it to display action games 
wi th much more detail than the best 
video games, providing spectacular 
action in games such as Invaders. 
Space Wars. Tiger Tank and more ! All 
popular sports such as golf, baseball 
and bowling are available as simu lated 
computer games as wel l as many 
conventional games such as chess 
where the computer plays the role of a 

formidable opponent. 

Accounting 
Your Challenger computer can keep 
track of your checkbook , savings 
account. loans, expenses. monitor your 
ca lorie intake and you r biorythms. 

If you are involved in a business . you 
can use it to do word processing : ac
counting, inventory control , order pro· 
cess ing, cus tomer lists. client records. 
mai ling labels and planning. 

And more: 
This may seem like a lot of uses . but it's 
only the tip of the iceberg for a general 
pu rpose computer. For example, your 
Challenger can be expanded to control 
lights and appliances, manage your 
energy usage and monitor for fire and 
break-ins. Furthermore. it can commu
nicate with you . with other computers 
and the new personal computer infor
mation services over the telephone. 

In fact. the uses of general purpose. 
personalized computers are expand· 
ing daily as more and more people 
discover the tremendous capabili ties 

of these new 
Circle 363 on inquiry card. 	 technologica l 

wonders. 

Ohio Scientific 
offers you four 
personalized 
computer sys
tems starting 
at just $479. 
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