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A new small computer 
that won't limit you tomorrow 

New Cromemco System One shown with our 
high -capability terminal and printer. 

Expandability 



Here's a low- priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building -block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

Z80 -A processor 

64K of RAM 

780K of disk storage 

CRT and printer interfaces 

Eight S -100 card slots, allowing expansion 
with - color graphics - additional memory - additional interfaces for telecommunica- 

tions, data acquisition, etc. 

Small size 

GENEROUS DISK STORAGE 
The 780K of disk storage in the System One 

Model CS -1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI -USER, MULTI- TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi -user capability when used with our advanced 
CROMIX' operating system option. Not only does this 
outstanding OIS support multiple users on this com- 
puter but does so with powerful features like multi- 

Circle 113 on Inquiry card. 

ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly -acclaimed CROMIX, there 
is our COOS'. This is an enhanced CP /Mt type system 
designed for single -user applications. CP /M and a 

wealth of CP /M- compatible software are also 
available for the new System One through third - 
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 
This small computer even gives you the option of 

outstanding high -resolution color graphics with our 
Model SDI interface and two -port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI -OBSOLESCE NCE /LOW -PRICE D 
As you can see, the new One offers you a lot of 

performance. It's obviously designed with anti - 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small - 7" high. And it's all - 

metal in construction. It's only 141/8" wide, ideal for 
desk top use. A rack mount-option is also available. 

CONTACT YOUR REP NOW 
Get all the details on this important building -block 

computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 

CROMIX and CDOS are trademarks of Cromemco Inc. 

tCP /M is a trademark of Digital Research 

CromemcoTM 
i n c or p or a l e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 (415) 964 -7400 
Tomorrow's computers today 
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CROMIX.* - Cromemco's outstanding 

UNIXt -like operating system 

CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well -known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first uNlx- lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

Multi -user and multi- tasking 
capability 
Hierarchical directories 
Completely compatible file, 
device, and interprocess I/O 
Extensive subsystem support 

FILE SYSTEM 
One of the important features of our 

CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 

'CROMIX is a trademark of Cromemco, Inc. 
tUNIX is a trademark of Bell Telephone Laboratories 
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Tomorrow's computers today 

directories, and device files. File, 
device, and interprocess I/O are corn - 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED FILES 
Because of the hierarchical structure 

of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general- 
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume - file size is limited only by 
available disk capacity. 

Cromemco TM 

Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C' COMPILER AVAILABLE, TOO 
Cromemco offers a wide range of 

languages that operate under CROMIX. 

These include a high -level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 

IV, RATFOR, LISP, and 32K and 16K BASICs. 

There is even our highly -acclaimed 
'C' compiler which allows a program- 
mer fingertip access to CROMIX system 
calls. 

THE STANDARD O -S 

FOR THE FUTURE 
The power and breadth of its features 

make CROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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In This Issue 
Hard copy was once considered a luxury by computer hobbyists, 

but now the ability to record program listings and text on paper is 

seen as almost a necessity. And though you're not likely to find a 

printer like the one Robert Tinney pictured on this month's cover, 
you're sure to find one from the many available that will fit your 
needs. For a rundown on what's around, see Curtis Feigel's printer 
directory. For a look at a new approach to printers, see Ed Umlor's 
review of the Prism Printer. We've also included a report on custom 
and standardized forms: where to get them and how to use them. 
And we have an article on programming your computer to fill in 
forms. 

The Atari Tutorial continues with Part 7: Sound; William Barden Jr. 
discusses building a half -year clock for the Color Computer in the 
fourth article in his series on Radio Shack computers; in Part 2 of the 
"Input /Output Primer" Steve Leibson discusses interrupts and direct 
memory access; and Steve Ciarcia writes about using voiceprints to 
analyze speech. Don't miss our quarterly games feature, "BYTE'S 
Arcade," plus our regular items and reviews. 
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" ... stands well above 
other S -100 graphics dis- 
plays in its price and per- 
formance range." 

BYTE, Product Review 

RS -170 com- 
posite or direct 
drive output 

Local or external 
sync generation 

4 Mhz Z80 
microprocessor 

60 hertz real - 
time clock 

8 level interrupt 
tie -in 

IEEE S100 bus 
compatible 
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... better monochromatic 
... display .... " 

ELECTRONIC DESIGN, 
1981 Technology Forecast 

MICROANGELO 
HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 
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Screenwarerm Pak I 

A 4K byte operating system resident in PROM on 
MicroAngelon4. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to ScreenwareT"' Pak I. 

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

12310 Pinecrest Road Reston, VA 22091 

Li 

Time multi- 
plexed refresh 

4K resident 
ScreenwareTM 

Pak I operating 
system 

32K RAM 
isolated from 
host address 

space 
High speed 

communications 
over parallel 

bus ports 

And now ... COLOR!! 
The new MicroAngelom' Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade -in, fade -out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 

Ask about our multibus and RS -232 versions. 

SC /ON 
Circle 347 on inquiry card. 

(703) 476-6100 TWX: 710-833-0684 
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THINK AHEAD 1 

THINK CP /M -86 

MILESTONE -86" -$395. Manual alone - $30. 
"Critical path" network analysis program for scheduling 
manpower. dollars and time to maximize productivity. 
Interactive project management program that runs under 
CP /M -86. MILESTONE can be used to track paper flow, 
build a computer, check a department's performance, or 
build a bridge. MILESTONE can be used by executives, 
engineers. managers, and small businessmen. 

Produce PERT chart in minutes. 
Find critical tasks that can't be delayed. 
Investigate tradeoffs between manpower. dollars and 
time. 
Give plans to others using a printed project schedule. 
Change details and immediately see results on the 
screen. 
Balance time, manpower and costs. 

Formats: 8, IOW, IPC. 

PLAN80" for 8086 - $495. Manual alone - $30. 
A financial modeling system that's easy to use yet 
powerful enough to replace your timesharing applica- 
tions. Lets you calculate IRR and depreciation as well as 
trig functions effortlessly. You write a PLAN80 model just 
the way you would write a letter using any editor or word 
processing program. 
PLAN80 results can be incorporated into any report that 
requires a financial model. It can tackle any numeric 
problem that can be defined on a worksheet. You'll 
remember how you created the model because calcula- 
tions are defined using real English - not matric coordin- 
ates. At any oint in the PLAN80 model you may display or 
print the results on your screen. printer or disk. Save all 
or part of the results for use by other models. or play 
"what if ?" by inputting new values interactively. 
Formats: 8.10W. IPC 

DATEBOOK- 86 " -$29s. Manual alone -$30. 
Schedule appointments for up to 27 different doctors. 
lawyers, rooms etc. Three appointment schedules are 
displayed on the screen at a time. File structure allows 
for appointments for up to one year in advance. Searches 
for openings that fit time of day, day of week and /or day 
of year constraints. Appointments made, modified or 
cancelled easily. Copies of day's appointments can be 
printed easily. 
Formats: 8, IDW, IPC 

MORE SOFTWARE PRODUCT /MANUAL ALONE 
CBASIC /86 $325. $25. 
PASCAL /M-86 $495. $25. 

Pascal:SORT -86 $195. $20. 
TEXTWRITER -86 $125. $30. 
FIELD COMPANION -86 $295. $30. 
PERSONAL DATEBOOK $150. $30. 

FORMAT COORS Liar single density IBM sott-sedoredl IOW tIBM Display Wnter 
with CP /M -861 IPC IBM Personal Computer with CP /M -861 

TRADEMARKS CP /M4k6 CBASIC /woiglalRnearch Milestone. Dalebook Pnsonal 
Oaleboak Tealwnler (Roam Software Pascal /M Sworn Pascal SORT held 
Companion Technical Software 

SOFTWARE 
SOFTWARE 
DIGITAL A44RKETING 
DIGITALMARKETING'" 

2670 Cherry Lane.Walnut Creek.CA 94596 
(415) 938- 2880.Telex 17 -1852 (DIGMKTG WNCK) 
Dealer Inquiries Invited 
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Editorial 

The Microprocessor's 
Tenth Birthday 

by Chris Morgan, Editor in Chief 

"... Intel introduces an integrated CPU complete with a 4 -bit parallel adder, 
sixteen 4 -bit registers, an accumulator, and a push -down stack on one chip. It's 
one of a family of four new ICs which comprise the MCS-4 microcomputer 
system -the first system to bring you the power and flexibility of a dedicated 
general -purpose computer at low cost in as few as two dual in -line 
packages ... " 

-from the first microprocessor advertisement in the 
November 15, 1971 issue of Electronic News 

It's hard to believe, but the microprocessor celebrated its tenth birthday this 
past November. The event slipped by with little comment from the technical 
press. We nearly missed it ourselves in the rush to keep up to date in an in- 
dustry that refuses to slow down and wait for anyone. Nevertheless, it's stag- 
gering to realize that ten years have gone by since the calculating powers of the 
computer were first squeezed onto a small square of silicon. The first micro- 
computer was actually a family of four integrated circuits known collectively 
as the "MCS-4 system." It consisted of the 4004 CPU (central processing unit) 
that featured a set of 45 instructions, the 4001 ROM, the 4002 RAM, and the 
4003 shift register. 

Ironically, it was a Japanese calculator company called Busicom (now out of 
business) that spurred the creation of the microprocessor. As Ted Hoff Jr., in- 
ventor of the 4004, put it, "The devel- 
opment came as all good ideas do. I 

looked at a customer's proposed de- 
sign and said, 'There ought to be a 
better way.' " 

The "better way" came about in 
1971 when Busicom contracted the 
newly formed Intel company to de- 
velop a family of integrated circuits 
that Busicom could use in a proposed 
line of programmable calculators. 
The Japanese company had already 
designed the calculator with about a 
dozen proposed MOS chips, and it 

wanted Intel to complete the design. 
Intel had only two designers at the 
time, though, and probably would 
have been hard pressed to design the 
chips quickly enough if it had not 
been for Hoff's inspiration. It was all 
related to Hoff's admiration for the 
architecture of DEC's PDP -8, a mini- Ted Hoff Ir., inventor of the 4004. 



PERCOM 
YOU GET MORE OUT OF 

PERCOM DISK SYSTEMS. 

EXPECT In 
At Percom, our business is making 

disk storage systems for microcomputers - something we've been doing right, 
since 1977. 

From the design of rock -solid drive 
controller circuitry to quality controls that 
include 100% life testing of every drive ship- 
ped, you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com- 
prehensive after -sales service from our 
wholly owned, fully independent customer 
service center. 

WINCHESTER 
10- MEGABYTE 
DISK STORAGE 
SYSTEMS 

Enormous 
storage capacity 
plus high speed. 
Percom 51/4 inch hard 
disk systems are 40 
times faster than 
single- density floppy 
mini -disks, 20 times 
faster than double - 
density units. 

Systems include a smart, four -drive controller 
featuring state -of- the -art data encoding and 
separation, adaptable industry- standard disk 
interfacing. Plug -in- compatible version for 

IPERIIM1 

TRS -80" Model Ill computer, available 
now. Watch for IBM PC, Apple II, Atari, 
and H /Z -89 versions. Prices start at 
under $3000, including software. Also 

available with 5 or 15 -Mbyte drives. 

Coming soon! Ten 
megabyte removable - 
disk cartridge drive. 

PERCOM 
THE DRIVE PEOPLE 
11220 Pagemill Road Dallas TX 75243 (214) 340 -7081 

FLOPPY MINI -DISK 
STORAGE SYSTEMS 

40 or 80 -track drives, single 
or dual -head, flippy or non - 
flippy - all double -density 
rated. Available in 1, 2 and 3- 
drive add -on units, 1 and 2 -drive 
internal units, with full docu- 

mentation and software support. 
Add -on drives from $399, complete 
systems from $459.95. 

To learn more about quality 
Percom disk storage systems, mail 
the coupon today. Or, call toll -free 
1- 800 -527 -1222. Ask for booklet "D ". 

YES ... I'd like to know more about Percom disk 
Isystems. Please rush me booklet "D': 

Send to: PERCOM DATA COMPANY, INC. Dept BD1 
11220 Pagemill Road, Dallas TX 75243 

' 
I 
I 
I 

I 
I 

name 

street 

city state zip 

phone number 

I'm interested in floppy disk storage for my... 
TRS -80 n Mdl Ill LJ Mdl I IBM PC H /Z -89 LJH -8 AIM /KIM /SYM LISystem -50 

I'm interested in hard disk storage for my... 
LJIBM PC ITRS -BO Mdl Ill Apple II FlAtari L''H /Z -89 

Other computer? 
(I Ìfloppy disk or I -hard disk ?) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
TRS -80 is a trademark of Tandy Radio Shack Corporation which has no 
relationshipto Percom Data Company. Inc 
ßt,T981 Percom Data Company. Inc. 



PROFESSIONAL PASCAL 

Pascal/Z 
ENN 1100 

SYMBOLIC DEBUGGER 
This fourth generation version of our reliable, Z -80 
native code compiler adds the two features 
professionals ask for: 

SWATTM -an interactive symbolic Pascal debugger 
that allows easy error detection. 

Overlays -that allow larger programs to run in 
limited memory. 

A compiler for Professional programmers 
Pascal /Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug -free code that 
runs FAST. 
Pascal /Z generates Z -80 native code that is ROMable 
and Re- entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal /Z is fully compatible 
with IPAS 8000, our new native code Pascal compiler 
for Z -8000, to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 
Confused about which Pascal to buy? 

Pseudo-code... Native code ... M, MT or 
Z? Compare the unbiased benchmarks 

in our new booklet. Don't buy a Pascal 
compiler until you've read it. 

Call us for a free copy: 
800 -847 -2088 

(outside NYS) 

or 607- 257 -0190 

And ask your local 
full -service 

computer dealer 
about our 

Pascal /Z 
demo package. 

0 
haca Intersystems Inc. 

Micros for bigger ideas. 
Ithaca Intersystems Inc. 

1650 Hanshaw Rd Ithaca, NY 14850 TWX 510 255 -4346 
U.K. Distributor: 

Ithaca Intersystems (U.K.)Ltd. 
n__J 

Editorial 
computer he had been using for some time. "The PDP -8 

was a nice machine: simple, yet it could do a lot. I looked 
at the PDP -8, I looked at the proposed Busicom, and I 

wondered why the calculator should be so much more 
complex." Busicom was initially uninterested in the pro- 
posed microprocessor. Nevertheless, Hoff's supervisors 
encouraged him to continue with the design, and 
Busicom finally relented. 

As it turned out, the final configuration of the 4004 in 
the Busicom calculator was "pretty exotic," as 4004 
design team member Stan Mazor describes it. "Shima 
Masutashi [another member of the 4004 design team who 
was later to design the 8080] and I worked on the design 
of the calculator. He wrote a 19 -byte interpreter in 

MCS -4 machine code for the calculator. It performed the 
relatively trivial task of fetching the next pseudo -byte 
and jumping to a subroutine. I laughed when I realized 
that what we had inside the desk calculator was a corn - 
puter programmed as an interpreter emulating a pseudo - 
language." 

Intel didn't realize at first what it had. An article in a 

recent issue of Intel's house magazine, Solutions, points 
out that "Intel's own board of directors could not agree 
on whether to proceed with the sale of the 4004. Their 
resistance was underscored by the company's marketing 
department which, based on the belief that microproces- 
sors would only be sold as minicomputer replacements, 
initially estimated the entire worldwide market at only a 

few thousand units per year." Today, as we all know, In- 
tel's initial sales estimate was off by several orders of 
magnitude. 

Situations like this are not uncommon in the technical 
world. A similar situation occurred at the Philadelphia 
Centennial Exposition of 1876. In a small pavilion at the 
fair, Alexander Graham Bell exhibited his newly invented 
telephone to a moderate number of politely interested 
people. Down the midway, though, thousands lined up 
to view the real technological hit of the show: the Corliss 
Steam Engine. I'll refrain from saying which of these two 
gadgets ultimately became a household item. But I will 
say that I don't have a princess model Corliss Steam 
Engine in my den. 

Of course the microprocessor ultimately "made it" too, 
and it continues to affect our lives every day. The per- 
sonal computer simply would not exist today without the 
microprocessor. In fact, it created a revolution. In his 
book Promise of Power, Carl Stokes said, "When you 
start dealing with change you are talking about interfer- 
ing with those who are in possession of something." This 
concept doesn't apply to the microprocessor revolution, 
though, because microprocessors do not deny anything 
to anyone. Instead, they offer everyone a new tabula 
rasa. Not even the mainframe computer companies really 
suffered when the microprocessor appeared: they simply 
regrouped and continued marching (although it took 
some of them a long time to do it, and some of them 
haven't started yet). 
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Clogged memory? Sluggish program execution? Constricted throughput? 

Introducing 
the fastest Micro -relief for ITHACA these common business maladies - 

Ithaca 525, Cache BIOS and Cache XIOS are 
trademarks of Ithaca Intersystems Inc. Z -80B is a trademark of Zilog, Inc. 
CP /M and MPIM II are trademarks of Digital Research. 

525 
Ithaca 525, the new, fast single- or multi - 

user S -100 system is the fastest Micro for 
typical disk -intensive business and 
commercial programs, with throughput 
increases of over 500% over 64K systems. 

Ithaca 525 combines a 6 MHz Z -80B1 CPU 
with Cache BIOSTM /XIOSTM cache memory 
under the CP /M ''' -MP /MIITM operating 
systems for execution speeds unmatched 
by any other Micro. 

Ithaca 525 includes DMA control for up to 4 
floppy drives and up to 4 Winchesters. 256K 
RAM with parity is expandable to 1 Mbyte. 

Ithaca 525 offers features and performance 
unmatched at the price. And if you act now, 
during our introductory period, the price is 
even more attractive. 

If you suffer from any of the common 
Micro -computer maladies, for fast relief and 
a personal introduction to the Ithaca 525' 
call one of our Regional Sales Managers 
toll free (Outside NYS): 

800. 847.2088 
In New York State call: (607) 257 -0190. 
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Micros for bigger ideas. 
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Ithaca Intersystems Inc. 
1650 Hanshaw Rd. P.O. Box 91 

Ithaca, New York 14850 
TWX 510 255 4346 

'Systems are available in both 51/4" and 8" versions. 
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