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YOUR CHOICE-smart either \Nay 
�Over 140 software driven functions 

� 82 x 24 or 82 x 20 screen format - software selectable 

� High resolution 7 x 12 matrix characters - P-31 green phosphor 

� Upper/lower case character set - plus graphics character set 

� 56-key alphanumeric keyboard - plus 12-key cursor, numeric pad 

� Internal editing functions - insert, delete, scroll, roll, slide, etc. 

� Parallel printer 1/0 port 

� 50 to 38,400 baud operation - programmable 

� Cursor type, cursor position, print control characters, protected fields, �
shift inversion, dual intensity and many other features �

8212 - twelve-inch diagnonal screen or 8209 - nine-inch diagnonal screen 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 ( 512) 344-0241 

Circle 328 on inouirv card. 



•• 

Cromemco logo on 
computer board shown 

In original ad 

AnnouncingMB02 and M8C/3 . 
the newest members of �ata 
General"; grow ing family of 
miaoNOVA’’ board computers. 
They’re the best computers on a 
board money can buy. You get up 
to 64K b) te;: of memory, serial 
and para lel 1/0 lines. and soft›
ware support from MP/OS, 
our famous micro operating 
system. You even get 
languages like MP/PASCAL and 
MP7FORTRAN IV. Sec lor . ourseli. 
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ihe competition will always 
sing the praises of their little single 
board computers. But from now 
on they’ll be doing it falsetto. 

,. 

• ·crOmemeo 
incorporated 

.. : . • -. Tomorrow's Computers Today 
" - .__._ 280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043 
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Crom8m6o.ace&ptS �
�

Data-aeneral:,:-. ­

' � 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. 

• CP/M is a registered trademark of Digital Research. 

TM 

(415) 964-7400 �TWX 910-379-6988 
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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 

double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sided, double-density floppy 
disk drives AS WEI.I. 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 
manufacturer to produce bOth 
single-user and multi-user multi­
tasking computers with software 
like this: 

SYSTEM SOFTWARE 
t..t• COOS (a CP/Mfi* -like operating 

•• T system) 

1 



Management Information Display Ultrasonic heart sector scan 

I � 
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’ � Get the professional ColOr ., ’ \t 
display that has .• f 

BASIC/FORrRAN sim))ll4lity 

LOW-PRICED, TOO 
Here’s a color display that has 

everyth ing: professional-level resolution , 
enormous color range, easy software, 
NTSC conformance, and low price. 

B’asically, thi5 new Cromem co Model 
512>1 "’ is a two-board interface tha’t plwgs 
iAt-O a fly Cromemco computer. 

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

When we say the SDI results in a high ›
quality professional display, we mean you 
can’t get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN 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. 4121283 

,., . : . 
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Model SDI High-Resolution Color �
Graphics Interface �

HIGH RESOLUTION 
The SDl ’s high resolution gives a 

professional-quality display that strictly 
meets NTSC requirements. You get 756 
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-qual ity 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 signal and color TV set. Full image 
quality is readily realized with our high›
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

Model SDI plugs into Z-21\J 11 -megabyte 
har.d disk computer o,r •any Cromemco 

c;omputer 

DISPLAY MEMORY 
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 YOUR 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 field up to date, since it 
turns any Cromemco 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 
I n c o r p o r a t e d , 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 � (415) 964-7400 

� Tomorrow’s computers today Circle 1 on Inquiry card. 
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" ...stands well above 
other S-100 graphics dis­ " . .. better monochromatic
plays in its price and per­ . . . display ...." 
formance range." ELECTRONIC DESIGN, 

BYTE, Product Review 1981 Technology Forcast 

MICR.OANGELO �
HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­ Light pen 
posite or direc< interface 
drive output Time multi­

plexed rehesh Local or external 
sync generation 4K resident 

Screenware™ 
Pak I operating 4 Mhz ZBO 

microprocessor system 

32KRAM60 hertz real­ isolated horn 
time clock host address 

space
8 level interrupt 

High speed tie-in 
communications 

IEEE 8100 bus over parallel 
compatible bus ports 

Screenwme™ Pak I And now . .. COLOR!! 
A 4K byte operating system resident in PROM on The new MicroAngelo™ Palette board treats from 
MicroAngelo™. Pak I emulates an 85 character 2 to 8 MicroAngelos as "bit planes" at a full 
by 40 line graphics terminal and provides over 512 x 480 resolution. Up to 256 colors may be 
40 graphics commands. Provisions exist for user chosen from 16.8 million through the program­
defined character sets and directly callable user mable color lookup table. Overlays, bit plane 
extensions to Screenware™ Pak I. precedence, fade-in, fade-out, gray levels, blink­

ing bit plane, and a highly visual color editor areScreenwme™ Pak II 
standard.

An optional software superset of Pak I which 
adds circle generation, polygon flood, program­
mable split screen for separate graphics and ter­
minal 1/0, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD SCIDNPascal compatibility, and more. 

8455-D Tyco Road •Vienna. Virginia 22180 •TWX: 710-831-9087 • (703) 827-0888 �



UCSD* �
PASCAL �
FORTRAN �

PORTABLE 
Develop on a Z·BOt. 
run on LSl·11:1:, T. I. 990, 
6800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 

POWERFUL 
Full standard Pascal 
plus extensions 
ANSI '77 Fortran Subset 

COST EFFECTIVE 
Completesystem lncludlng 
Interpreter, screen editor, 
utllltles, filer, assembler, 
and compiler. 

with Pascal $400 
with Fortran $450 
with Both $600 

APPLICATIONS 

PFAS 
(Pascal File Access System) 
Keyed·ISAM in 6K user 
memory$200 

INTELLECT V1 .2 
A full range LISP interpreter 
for UCSD p·systems $200 

MED OFFICE 
Professional medical office 
software for 1 to 5 doctors. 
Call for pricing. 

DATEBOOK 
Appointment scheduling on 
your micro $295 

READY TO RUN ON 
DEC PDP·11 :I: or 
TRS·80 MODEL 11 § 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 
315·536-3734 

I
' TM Univ. of Calif . 
TMofZlog 
TM of Oigllal Equipment 

§TM of Tandy Corp. 
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Editorial �

Is This Really Necessary? �
A First Look at Design Techniques �

Gregg Williams, Editor 

Complete the following sentence: 

When I start programming, the first thing I �
do �i�s�~�~�~�~�~�~�~�~ �~ �·� �

Some people draw flowcharts. A few adventuresome-usually foolhardy 
-souls type in lines of BASIC directly on their computers. Most of us start by 
scribbling and sketching on sheets of paper. However, is that enough? Perhaps 
so, if you're writing for yourself; but if anything important is at stake-time, 
money, or reputation-you probably need to spend more time designing. 

In this editorial, I'll show you what design is, why you need it, and how it 
works. I'll also present some new design tools (of which there are more and 
more every day), a design example, and a sampling of good books on design 
and programming. I promise to stay as far away from the concept of "struc­
tured programming" as possible. Much has been written about it elsewhere. I 
want to concentrate on what happens before you start programming. 

What Is Design? 
Webster's New Collegiate Dictionary defines design, the verb, as "to con­

ceive and plan." As a noun, a design is "a preliminary sketch showing the main 
features of something to be executed." In terms of programming, design 
becomes proportionately more important depending on the size of the prob­
lem: We speak of program design when we write a game program for 
ourselves, project design when we design and write an accounting system on 
an existing computer at work, and system design when we draft a proposal for 
a hardware/software combination that will implement a . given set of re­
quirements for a data base system. (Actually, "system design" is used in the 
literature to describe the design of anything larger than one program; but I 
wanted to make a distinction between project design and system design 
because of the widely varying amounts of work they require.) 

In designing and writing programs, I've found that the point dividing system 
design from program design is the point at which I have specified the function 
of the program and its use of computer resources (eg: are records stored on 
disk in a random-access file and called as needed, or are they read into 
memory before any processing is done?). After this point, I am designing the 
program (usually a fairly straightforward-though nontrivial-process). 
Before this point, I'm making certain critical decisions that strongly influence 
the requirements and performance of the proposed implementation of the pro­
gram. In this sense, such decisions will often need to be made even when I'm 
designing and writing a single program. I can then see that both system design 
and program design have enough in common so I can eliminate the modifier 
and speak simply of design. I can safely say then that design is concerned with 
making a set of performance-related decisions and specifying the program(s) 
that implement them. 

(An integral part of design, of course, is documentation. Documentation of 
the overall design should be followed by documentation of the program design 
and its implementation. The finished documentation package, which should 
clarify both the organization of the system/project/program and the details of 
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"For reliable data storage, 
you can't beatShugart's 
..I.�n�1�·�o�o�p�P�,�~�'�'!"� Raymond Schlitzer, Owner­
,.. 

"I sell systems my rustomers can depend 
on. That's why most of the personal and 
small business computer systems sold here 
feature Minifioppy disk drives. I know 
from experience I can rely on the 
Minifioppy.'' 

Since 1976 Shugart's Minifioppy has 
been used by more small computer system 
manufacturers than any other drive. In 
fact, more than half-a-million Minifioppys 

TM - Minifl oppy is a trademark of Shugart Associates. 

.,. Computerland, San Francisco 

have been installed. The Minifloppy looks 
small-but it stores a lot of data. 250 
kilobytes on one side, or up to 500 kilo­
bytes in the double-sided model. Thad; 
about 50 pages of printed information on a 
single-sided Minidiskette, and twice that 
on the double-sided version.You'll have 
plenty of storage capacity for your pro­
grams, letters, forms, or ledger entries. 
And you find your data fast, too, because 
the Minifioppy is a random access device 

Headstrong �C�o�m�p�a�n�~� 

�~�®�S�h�u�g�a�r�t� 
475 Oakmead Parkway. Sunnyvale. California 94086 

that eliminates the need to search for your 
data serially as you must with a tape 
cassette unit. 

No matter what problem you're 
solving with your computer system, you 
can rely on Shugart's Minifioppy for data 
storage. We're known as the Headstrong 
company for good reason.We're 
Headstrong about reliability, quality, and 
value. Ask your dealei: He knows us. 

Relyonthe 



























































































































































































































































































































































































































































































































































































































































































































































































Ohio Scientific: 
The leader in 
Winchester 
based Rlicro­
conlputers. 

Ohio Scientific produced the first large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 
shipped more of these systems than the rest of 
the microcomputer industry combined. 
Family Features 
All standard C3 features including: 
• 3-processor CPU with 6502, Z80 and 6800 
• .7 MIPS 6502A 
• 48K static RAM 
•Dual 8" floppies 
•Free standing rack for direct expansion capabilities 
• 17-slot OSI 48 line BUS architecture for large system 

expansion 
•Directly accepts up to 8 users with currently available 

memory boards, more with higher density boards in the 
future 

• Directly expandable for use as Network data bases 
•Slide-mounted subassemblies, removable side panels and 

locking rear door for easy expansions and service. 

C3·A 
The floppy only rack based C3 for users who anticipate 
expansion to hard disk, multi-user and/or networking in the 
future. Under $7000. 

C3·B 
The world's most powerful microcomputer (when GT 
equipped). Features the highly advanced and extensively 
field proven OKI DATA 3306 Winchester disk. 

Features 
•System boots from floppies or hard disk on power up 
• 74 megabytes end user workspace under OS-65U, 80 

megabytes unformatted 
• Ultra-high performance disk 

74 millisec worst case access 
38 millisec average 
10 millisec access on cylinder (215K user workspace) 
8 megabits per second transfer rate 

•Simple on/off disk operation with elaborate internal 
protection from improper temperature, line voltage and 
controller failures 

• Features spindle brake and designated head landing areas 
for much longer operational life than the newer low-cost 
Winchesters 

•Highly advanced OS-65U operating system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra-high speed "FIND" command for high speed string 
searches (Associative Access) 
Upward compatible with multi-user and network systems 
with full file, peripheral and communications arbitration 
between users 

•Available factory configured for up to 8 users and network 
data base operation 

•Expandable to CP/M operation by adding 4K {CM-2 
memory) Under $14,000 

C3·C 
A medium performance Winchester disk based system 
which provides the ideal cost/performance ratio in typical 
small business applications. The C3-C uses the Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications, hardware configuration and 
software is identical to the C3-B with the following 
exceptions: 
• 23 megabytes of end user workspace under OS-65U 
• 29 megabytes unformatted capacity 
• Medium performance Winchester 

240 millisec worst case access 
87 millisec average access 
10 millisec access on cylinder (110K user workspace) 

• Simple on/off disk operation Under $11,000 

Ohio Scientific has a new OEM program that is easy to 
start with, and provides generous discounts for quantity 
purchases. 

For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 

Circle 355 on inquiry card. . ­
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