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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 
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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 0/S support multiple users on this com- 
puter but does so with powerful features like multi- 

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 CDOS*. 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/a" 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 
UNIX'-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 

directories, and device files. File, 
device, and interprocess I/O are com- 
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. 

i n c or p o r a t e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 (415) 964 -7400 
Tomorrow's computers today 
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In This Issue 
Imagine carrying around the entire Encyclopaedia Britannica in your shirt 

pocket with room left over for every issue ever published of The New York 
Times and then some. Videodiscs and optical data storage technology have 
the potential to make this a reality. They also promise to provide a medium for 
an effective delivery of information hitherto impossible. Several articles this 
month illustrate the possibilities. Dick Moberg and Ira M. Laefsky describe one 
use for videodiscs in "Videodiscs and Optical Data Storage." Rod Daynes 
presents a primer on the video aspects of videodisc production in "The 
Videodisc Interfacing Primer." In "Videodiscs in Education" Isaac I. Bejar 
discusses ways in which videodisc technology might affect teaching methods. 
David Hon describes teaching lifesaving techniques with the aid of videodiscs 
and computers in "Interactive Training in Cardiopulmonary Resuscitation." 
And Steve Ciarcia's project is how to "Build an Interactive- Videodisc Con- 
troller." Thomas E. Kurtz, co- author of the original Dartmouth BASIC, surveys 
what's in the proposed ANSI standard and why it's there. Roger Taylor and 
Phil Lemmons explain what's really involved in adapting 8-bit software to a 

16-bit environment in "Upward Migration, Part 1: Translators." Steve 
Leibson's "The Input/Output Primer" continues with "Part 5: Character 
Codes." Of course, we have Jerry Pournelle, William Barden Jr., and all our 
other regular features. 
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The OEM's best choice for gr 
Is MicroAngelo;" the single board 
graphics display computer from 
SCION. Install MicroAngelo in your 
Multibus or S -100 host and let this 
intelligent display processor bring 
your screen to life with full graphics 
and text. MicroAngelo features 51 
by 480 pixel graphics and 40 line by 
85 character text displays. 
Save development time and overhead with 
SCREENWARE'M, SCION's high level display firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software's display screen. 
MicroAngelo's on -board processor frees your host pro- 
cessor and bus to perform other tasks, while on -board 
memory and firmware reduce the size of your applica- 
tion programs. With our direct, easy interface to any 
high level language, you are no more than a simple sub- 
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routine call away from MicroAngelo's 
powerful capabilities. Use one Micro - 
Angelo for monochrome graphics 
displays. And combine two or more 
MicroAngelos to create high resolu- 
tion color graphics. 

MicroAngelo is the OEM's choice because 
it is a powerful self- contained graphics display 

computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don't have to design your own. 

Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476 -6100. 
'OEM quantity 25 price for Multibus or S -100 board 

SC /ON 
if the image is important. 

12310 Pinecrest Rd. /Reston, VA 22091 
(703) 476 -6100 TWX: 710 -833 -0684 
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THINK AHEAD 

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 
CPIM -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, IDW. IPC. 

SUPERCALC-86' - $295. 
Allows a layman to manipulate data in a variety of fore- 
casting and accounting applications. Combines the inter- 
active nature of an electronic spreadsheet with the power 
and convenience of a simple simulation language. Video 
display can be scrolled over the entire worksheet using 
cursor controls. Symbolic vector references eliminate 
repetitive low -level data manipulation commands. Easy 
to use menu driven "help" command. 
Also available for I10A-008. 
Formats: 8, IOW, IPC. 

DATEBOOK -86' -$295. 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. 
PascalSORT -86 $195. $20. 
FIELD COMPANION -86 $295. $30. 
PERSONAL DATEBOOK $150. $30. 
TEXTWRITER -86 $125. $30. 

Mao ra,la kw IBM -DOS 

FORMAT CODES B is' single density IBM soll -sectored) IOW (IBM Osplay WnIer 
with CP /M-86) IPC (IBM Personal Computer with CP /M-861 

SOFTWARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL /VlARKETING'M 

1,0% . á 

c.V: 

DIGITAL MARKETING CORPORATION 

2670 CHERRY UNF WALNUT CREEK CALIFORNIA94596 
(415) 93621180 Toles 17 -1852 (DIGMKTG WNCK) 

Dealer Inquiries Invited 

TRADEMARKS. CP /M. CBASICIM{- Digital Research. Milestone. Dateboà Personal 
Datebso&. Tex/writer - Organic Sofware. Pascal /M - Swcim. PasraISORT. Field 
Companion Technical Software l 
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West Coast Computer 
Faire Report 

by Chris Morgan, Editor in Chief 

You are in a large, cavernous building. To the north, south, east, and west 
are booths - all filled with microcomputer hardware and software. You are 
equipped with (1) a BYTE plastic bag, (2) a press badge, (3) a camera, and (4) 
sensible shoes. Your goal: see everything in the building-in three days. 

A stream flows into the building from the north -a stream of 40,000 people 
that is, who poured into the Seventh West Coast Computer Faire held in San 
Francisco this past March. It was the ultimate adventure game for personal 
computer lovers. 

By some accounts it was a relatively tame show. Indeed, many of the ex- 
pected blockbuster announcements were held in reserve for the National Com- 
puter Conference (underway in Houston as this issue appears). Nonetheless, 
for patient show -goers there were enough rewards to make the show a real 
success. Ill touch on a few highlights here. 

A Beautiful Concept 
Ironically, the most inter- 

esting product I saw during 
my trip to the West Coast 
was not on public display. 
It's the Corvus Concept 
computer, manufactured by 
Corvus Systems (2029 

OToole Ave., San Jose, CA 
95131). I made a special trip 
to San Jose immediately 
after the Faire to see this 
new state -of- the -art per- 
sonal computer. 

In looks alone, the Con- 
cept is a hands -down 
winner. But more impor- 
tant, it offers an amazing 
number of features for its 
$4995 suggested retail price 
tag. It has a 68000 16 -bit 
processor; 256K bytes of 
RAM standard (512K bytes 
optional); a 120 -column by 
66 -line (!) bit -mapped 
black- and -white display 

Photo 1: The Corvus Concept computer, which fea- 
tures a 68000 processor and a 120 -column by 66 -line 
display. Suggested retail price is $4995. 



PERCOM 
YOU GET MORE OUT OF 

PERCOM DISK SYSTEMS. 

EXPECT iT! 
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. 

li>fnaosttJ 

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. Versions for the Apple II, Atari, 

H /Z -89, IBM PC and TRS -80* Model 
III. Prices start at under $3000. 

Options: 5- or 14- Mbyte drives, 
floppy disk controller. 

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

r 
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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. 

YES... I'd like to know more about Percom disk 
systems. Please rush me information. 

Send to: PERCOM DATA COMPANY, INC. Dept 1301 

11220 Pagemill Road, Dallas TX 75243 

name 

street 

MEN 

city state zip 

phone number 

I'm interested in floppy disk storage for my... 
T_RS -80 Mdl I al Mdl II CC LI IBM PC 

f 1 H /Z -89 11H-8 FIAIM /KIM /SYM L i System -50 

I'm interested in hard disk storage for my... 
1IBM PC TRS -80 Mdl III flApple II Atari LH /Z -89 

Other computer? L (I ;floppy disk or Elhard disk ?) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
'TRS -80 is a trademark of Tandy Radio Shack Corporation which has no 
relationshíp'to Percom Data Company. Inc 

, 1981 Percom Data Company. Inc 



JOHN STARKWEATHER'S 

HEW A DLQ 

$149.95 For all CP /M systems. Works 
with Apple (SottCard'" sys- 
tem needed), TRS -80, North 

DISKETTE AND MANUAL Star, Superbrain, Micropolis, 
Vector and many other microcomputers. Needs 32K RAM, 
one disk drive and CRT or video display and keyboard. 

PILOT for Programmed, Inquiry, Learning Or Teaching. 

An excellent interactive language for education and office automation. 
Perfect companion for BASIC, COBOL and PASCAL to solve training and 

documentation problems. 
John Starkweather, Ph. D., creator of PILOT, wrote this version to meet 

all PILOT -73 standards and added many new features. 
New features include full screen text editor, commands to drive 

optional equipment such as VTR's 8 voice response units. 
Currently used in many college and progressive high schools. 
Use for interactive applications -data entry, programmed instruction 
and testing. 

$119.95 
For all CP /M -based systems. Re- 
quires 32K RAM, one disk drive 
and CRT or video display and 

DISKETTE AND MANUAL keyboard. 

A character oriented full screen video display text editor designed 
specifically for program preparation. 
Write program in COBOL, FORTRAN, BASIC or similar languages. 
Features include single key commands for cursor control, scrol- 
ling, block moves, search and replace, tab setting and multiple file 

insertions. 

]La °Q 

COB 
$199.95 

DISKETTE AND MANUAL 

For all CP /M or MP /M operat- 
ing systems. Requires 32K 
RAM and one disk drive. 

Edition II of Nevada COBOL is based on ANSI -74 Standards. 
With 48K RAM, you can compile and execute up to 4000 state- 
ments. 
COPY statement for library handling. 
CALL... USING...CANCEL 
PERFORM...THRU ...TIMES...UNTIL...paragraph or section names. 

IF...NEXT SENTENCE...ELSE...NEXT SENTENCE AND /OR < 
NOT. 

GO TO...DEPENDING ON... 
Interactive ACCEPT /DISPLAY... 
RELATIVE (random) access tiles 
Sequential files both fixed and variable length. 
INSPECT...TALLYING...REPLACING. 

e 
ELLIS COMPUTING 
SOFTWARE TECHNOLOGY 

600 41st Awntwe Dept. III 

San Francisco, CA 94121 
U.S.A. 
GP/M, MP /M, TRS -80 and SottCard system are registered TM's of Digital Research, 

Tandy Corporation and Microsoft respectively. 

COD's WELCOME 

GO 
(415) 751-1522 
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Editorial 

(560 by 720 pixels, versus 808 by 1024 for the Xerox 
Star - you can get the equivalent of eight Apple II images 
on the Corvus screen, albeit without color); mixed text 
and graphics on the same page; on- screen window 
management; ISO Pascal as the main language; Selectric- 
style keyboard with 10 programmable- function keys (key 
labels appear along the bottom of the display, à la 
Hewlett- Packard); built -in Omninet local network hard- 
ware; and various software packages, including a CP /M 
emulator in software that runs regular CP /M programs 
(although somewhat more slowly than most standard 
CP /M machines); Logicalc (a Visicalc look -alike spread- 
sheet program), and Edword, a sophisticated word pro- 
cessor. The Concept's operating system (designed by Cor- 
vus) is menu -based, which makes the machine a natural 
for Unix. In fact, it would be an excellent candidate for a 

Smalltalk system. Its designers say they are working on 
an experimental "mouse" (a small, mechanical interface 
that lets the user position the cursor on the screen by roll- 
ing the interface box on a flat surface and select screen 
menu options by pressing buttons). Such a unit is cur- 
rently available on the Xerox Star system. 

Good Design 
The Concept is one of the best -designed computers I've 

seen in the microcomputer field, and it will set the 
price /performance standard in its price class for some 
time to come. The only machine that may give it real 
competition is the still- under -wraps Apple Lisa machine. 
Details about Lisa and its date of introduction are still 
sketchy. It's rumored to have graphics comparable to the 
Concept, but it may end up costing more. 

The Concept resembles the Xerox Star in many ways. 
The user -definable screen windows bear an uncanny, 
though perhaps not entirely accidental, resemblance to 
those on the Star. And while it lacks some of the flexibili- 
ty and sophistication of the Star's estimable software 
package, it comes surprisingly close in its hardware fea- 
tures - screen resolution, for instance. It's a pleasure 
finally to be able to see an 81/2 by 11 page of text dis- 
played on a personal computer screen as it will appear on 
paper when printed. And all this for about one -third the 
price of the Star! 

Flipping Your Display 
Another novel feature of the Concept is the switchable 

display screen (made by Ball Brothers). It's but the work 
of a few seconds to remove the screen from its quick - 
release flange mount (the screen can be tilted and swiv- 
eled by the operator for optimum viewing angle) and 
flipped 90 degrees to get a horizontal aspect ratio. A 
quick press of a key converts the characters on the video 
screen to either horizontal or vertical display. Having the 
two options is a real convenience: the horizontal mode is 

perfect for spread -sheet programs and the vertical mode 
lends itself well to word processing. 
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Ithaca M111 !UU 
A computer system so advanced, the technalagy yau'11 need later 

is already live. And waiting. 

Ames 523 

The Ithaca 525/800 gives you the ability to address 
an almost unlimited number of applications in 
business, scientific, and educational environments. 

Its state -of- the -art hardware gives you a single or 
multi -user 8 -bit system in one machine that handles 
514 or 8" floppy and hard disks. 

It has a processor that's 50 °o faster than conven- 
tional systems. A unique Cache CP /M - MP /M' 
system that's typically 500 °o faster. That's right, 
500 0o. And up to 1 Mbyte of memory . 

It has add -on capacity built -in now, ready to expand 
when you're ready. There are no hidden costs to pay 
for later. Everything you need comes with the 

CP1M and MP /M Digital Research. Inc Z -80 

'VP 

Ithaca 525/800. In fact, it could be the only system 
you'll ever need. 

It's simply the finest price /performance Z -80 based 
system available. And it's here 
now, waiting for your call. 

800 -847 -2088 
In New York State 
(607) 257 -0190 

11-11;wa 
CIaolla° r2,721:1a°0000 

We think as fast as you do. 

1650 Hanshaw Road. P.O. Box 91 
Ithaca. NY 14850 

TWX: 510 -255 -4346 
Zdog. Inc Ithaca 525/800 Ithaca InterSystems. Inc 

See us at Comdex Booth #2019 



The A113 Interface puts 
your Apple`" Computer 
to work 
in the 
Laboratory 
For Only 

X550* 

PIP You can plug 
this powerful interface 

easily into your Apple Computer 
and create a fast, flexible 

analog data acquisition system 
with all these features: 

16 independent input channels 
Ranges from 100mV to ± 5V, selectable by software 
12 -bit precision. 0.024% accuracy 
Fast 20- microsecond conversion time 
Sample- and -hold circuitry captures changing signals 
External trigger mode responds to commands from 
remote equipment 
Software diskette included, to get you started right 
away 

A 1 13 comes with a 1 -year warranty and is backed by full 
technical support. It is part of a full line of LS analog and 
digital systems, all inexpensive and modularly designed 
so that you can select and pay for only the interfaces and 
functions you need. 

Interactive Structures has been designing and producing 
interfaces for Apple Computers since 1977. Thousands 
of lS units are in use internationally. One is being used in 
the instrumentation for making analog readings aboard 
the NASA Space Shuttle. 

Write or call now for more information on the A 113- 
the best investment you'll make in a research assistant. 

'Recommended U S list price each 

Apple is a registered trade name of Apple. Computer Inc Circle 233 on Inquiry card. 

. 45 
Interactive Structures, Inc. 
112 Bala Avenue 
P.O. Box 404 
Bala Cynwyd, PA 19004 
(215) 667.1713 

Editorial 

The Edword word processor (designed by Corvus) has 

one feature that's worth the price of admission: an Undo 
key that lets you "undo" what you've done to your text 
file all the way back to the beginning of the editing 
session. Some other word processors have limited "undo" 
capability, but this is the first I've seen in which the pro- 
gram gives you so much power. An optional Corvus hard 
disk attached to the Concept contains the Mirror backup 
system that works in conjunction with any standard VHS 
video -tape recorder with remote control. The system can 

be programmed to come on at any time (nighttime is 

probably most convenient) and back up and verify the 
contents of the hard disk. The procedure takes about 15 

minutes. And you can program the computer to auto- 
matically save the contents of your current working file 
to disk as often as every 10 seconds. 

A drawer in the back of the Concept opens to reveal a 

motherboard that, the company says, will accept some 

(not all) of the available Apple peripheral boards on the 
market. That's another unexpected feature that makes 
this computer so intriguing. 

The Corvus designers have paid a lot of attention to 
minor and major details that other companies have 
passed over. The result is a major advance in the current 
state of the art in personal computer design. 

In today's age of giant computer makers, it's ironic - 
and reassuring - that some of the best designs can still 
come from the most unexpected sources. 

New Products at the Faire 
I saw several plug -in boards designed to let you run 

software written for one computer on another computer. 
One such board is the Baby Blue from Xedex Corporation 
(645 Madison Ave., New York, NY 10022). This $600 
board lets IBM Personal Computer users run standard 
CP /M programs. With the board in place, a program 
with a Baby Blue header loads under PC DOS into native 
memory and is executed. The header instructs the IBM's 

APPLE 

g 

OE 

CPgOS1881.RPPL CARO 
sELMpSTABpSÉT 

= 8® 
SYSTEM GENERATED 2- 82 

A) 

Photo 2: Coprocessors' 8088 conversion card for the Apple II. 
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Every Apple Is Created Equal. 
But It Doesn't Have To Stay That Way. 

An Apple" is really something. 
But from now on. il.'s going to be 

something much more. How come! 
Simple. We're introducing three 
revolutionary new data communica- 
tion packages. called Transend", 
designed especially to make your 
Apple I IT" rise above all others. 

Our Transend data communica- 
tions software provides access to in- 
formation utilities: complete file 
transmission of charts, Visi('alc" 
reports, and entire programs; as well 
as all electronic mail functions. 

Transend conies in three different 
versions. You can begin economically 
with the simplest form. Transend I , 

an intelligent terminal /file transfer 
system. As your needs increase, you 
can move up to two other Transend 
packages, without worrying about 
retraining or repurchasing. Transend 
2 gives any Apple I I intelligent. ter- 
minal capabilities, plus file transfer 
with complete error detection and 

automatic retransmission for de- 
manding business applicat ions. 
Transend 3 incorporates electronic 
mail - with password security, text 
editing. mailbox with mailstop, unat- 
tended scheduling and receiving. 
automatic redialing, and much more. 

Transend . .upluorl of most popu- 
lar Apple II '' ni i in" cards and 
modems lets you upgrade your 
Apple without hassle or unnecessary 
expense. And you'll immediately cut 
operating costs by as much as ,il''; 
with simple. easy to -use menus, data 
compression and 1200-baud modem 
support. 

Nobody on the personal computer 
scene today is offering the speed. hex 
ibilil;v, and reliah,lity of Transend in 
a single upgradal,l,' soft ware system. 

Don't miss this chance to uplift 
your Apple I1. Contact us or your 
dealer for all the delicious details. 

SSM Microcomputer Products. Inc.. 
2190 Paragon Drive. San ,lose, ('r\ 
95131, 008) 9.16- 7400. Telex: 171171. 
TW X: 910-338-2077. 

Apple anti Apple I I.nr ,,.uLn,.ul . ol .%pple 
Computer, Ins'. \ v.d :,6 r..i , i.uLm.ok ol Pei 
wnud Software. Iuc. AnJ'l',.nr. nJ r. ., ,.nL 
mark of titi111 111 unaompu, r, l', n,lur, .. I nr 



CP/M® 
SOF- `i' WAtI- 

CP/M® 
/! E,`ii.,{T()/kl. T7!TF. 

SUPERCALC 209.00 dBASE 11 VERSION 2.3A . 529.00 VISICALC APPLE 
List: 295.00 

THE MICROHOUSE 
"ddQ" PACKAGE: 699.00 

ASHTON-TATE's dBASE II 
FOX 8 GELLER's 

dUTIL and OUICKSCREEN 

APPLE' PRINTERS 

DATA BASE MANAGEMENT DOS 3.3 
SYSTEM AVAILABLE List: 250.00 
IN MANY FORMATS. 

List: 700.00 

QUICKSCREEN 
List 149.00 

List: 924.00 dUTIL 
List: 99.00 

BASIC 80 
BASIC COMPILER 
COBOL 80 
FORTRAN 80 

muSIMP /muMATH 
MACRO 80 

SPELLBINDER 
List: 495.00 

SPELLC HECK 
List: 295.00 

129.00 

MX-100 729.00 
List: 995. 00 

190.00 MX -80 FT with 
GRAFTRAX 619.00 

List: 795.00 

MX -80 FT 549.00 
List: 745.00 

MX -80 with GRAFTRAX .. 479.00 
List 645.00 

8141 SERIAL INTERFACE. 64.00 
8150 SERIAL 
INTERFACE 140.00 
WITH 2K BUFFER 

8151 SERIAL 
INTERFACE 155.00 

WITH 2K BUFFER AND 
XonzXoll PROTOCOL 

8230 APPLE® CABLE 24.00 
PARALLEL 

8131 APPLE 

VISICALC`-' IBM 64K .... 158.00 
List: 200.00 

VISICALV' IBM 256K ... 190.00 
List: 250.00 

VISIDEX 190.00 
75.00 List: 250.00 

VISIPLOT 158.00 
List: 200.00 

VISITERM 79.00 
285.00 List: 100.00 

315.00 VISITREND 249.00 
568.00 List: 300.00 

345.00 VISIFILE 190.00 
List: 250.00 

215.00 DESKTOP PLAN II 190.00 
140.00 List: 300.00 

DESKTOP PLAN III 149.00 
List. 250.00 

299.00 VISIPACK: 599.00 
INCLUDES VISICALC. 
VISIFILE. 8 VISITREND 

225.00 VISIPLOT. 
List: 700.00 

INTERFACE 63.00 
PARALLEL 

GRAPPLER INTERFACE 
AND CABLE: 125.00 

FOR APPLE". MX -80 
(MUST have Graltrax). MX -80 FT. 
MX -100. IDS PAPER TIGERS 

AND C. ITOH PROWRITER 

Microhouse continues to feature 
the best savings on the best software. 

WORDSTAR 293.00 
List: 495.00 

WORDSTAR FOR IBM ... 289.00 
List: 495.00 

SUPERSORT 168.00 
MAILMERGE 103.00 
DATASTAR 235.00 
SPELLSTAR 155.00 
CALCSTAR 199.00 

APPLE® 

VIDEOTERM 290.00 
KEYBOARD ENHANCER 105.00 

MULTI I/O 

PREMIUM SYSTEM: 
INCLUDES: Z -80 SOFTCARD. 

16K RAMCARD. VIDEX 
VIDEOTERM, and CP/ M USER 

GUIDE. 

List: 775.00 

Z-80 SOFTCARD 
16K RAMCARD 

PIE Writer 124.00 
APPLE' WORD PROCESSOR 
List: 149.95 

APPLESOFT COMPILER. 145.00 

TIME MANAGER 
List: 150.00 

125.00 

TASC 
APPLESOFT COMPILER. 150.00 

FORTRAN 80 165.00 
COBOL 80 550.00 

A. L. D. S. 105.00 

WORDS TAR 
List: 375 00 

CALCSTAR 

178.00 APPLE" -CAT 
List: 389.00 

AUTO -CAT 213.00 
D -CAT 156.00 

619.00 

PRISM PRINTER 132... 1699.00 
List: 1995.00 

PRISM PRINTER 80 799.00 
List: 895.00 

PAPER TIGER 560G ... 1149.00 

MICROLINE 84 1199.00 
MICROLINE 83A 749.00 
MICROLINE 82A 499.00 
MICROLINE80 365.00 

234.00 
PROWRITER PARALLEL . 499.00 

149.00 List:845.00 
PROWRITER SERIAL .... 650.00 

MODEMS F-1O PARALLEL 1560.00 
F-10 SERIAL CALL 
COMET I 295.00 

325.00 List: 495.00 

STARWRITER I 
PARALLEL 1450.00 
List: 1895.00 

STARWRITER 1 SERIAL . 1500.00 
List: 1960.00 

CHRONOGRAPH 199.00 
List: 249.00 

SMARTMODEM 227.00 
299.00 MICROMODEM II 299.00 

150.00 APPLE' 

STARWRITER II 
PARALLEL 1700.00 

List 2325.00 

STARWRITER II 
SERIAL 1800.00 
List: 2025.00 
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THE MICROHOUSE ORDER CENTER IS OPEN 
9:00 AM - 8:00 PM EASTERN TIME MONDAY 
THROUGH FRIDAY. 

CALL TOLL -FREE FOR ORDERS, 
QUOTES, AND AVAILABILITY: 

PRICE 

1.800. 523.9511 
IN PENNSYLVANIA, AND FOR TECHNICAL 
SUPPORT 

1. 215.868.8219 
MlCRO!, INE 

MICROHOUSE OFFERS 24 HOUR COMPUTER 
SHOPPING WITH MICROLINE. MICROLINE IS 

A COMPUTERIZED ORDER-ENTRY SYSTEM. 
SIMILAR TO ACCESSING TIMESHARING 

SYSTEMS. MICROLINE ENABLES YOU TO 
ACCESS SPECIFIC INFORMATION ON OVER 
1000 MICROCOMPUTER HARDWARE AND 

SOFTWARE PRODUCTS, IN ADDITION TO 

NUMEROUS SUPPLIES AND ACCESSORIES. 

MICROLINE GIVES YOU THE OPTION OF 
ORDERING AS MUCH AS YOU WANT. AS 
OFTEN AS YOU WANT. MICROHOUSE WILL 

PROCESS YOUR ORDER WITHIN 24 HOURS 

1.215.868.1230 
MICROUNE OPERA TES AT 300 BAUD, 8 BITS, 
NO PARITY, 1 STOP BIT. 

SHIP !N( 
ADD 2 °0 TO ALL ORDERS. DIFFERENCE WILL 

BE CREDITED. OUTSIDE CONTINENTAL UNITED 

Microhouse 
has it. WicroPro's 1 

WordStar for 
IBM: 

Microhousé 
STATES ADD AN 

SHIPPING METHODS 

ADDITIONAL 

D AILABLE UPON 
JfE.I,,rI(J,..i-APPLE® 

ALL ITEMS SHIPPED UPS GROUND OTHER 

REQUEST. 

ACCEPTED PAYMENT BY PERSONAL CHECK, 
MONEY ORDER, C. 0.D., MASTERCARD, OR 
VISA. PURCHASE ORDERS NEED PRIOR 

APPROVAL. PIE WRITER 
MICROUNE PAYMENTS BY PERSONAL CHECK. Yes. that's right. Another word processing system for the Apple II. So. what makes the Hayden 

MONEY ORDER, C. O. D., MASTERCARD. OR PIEWriter so different? Well, for one - the price. Secondly ' you need not purchase any additional 
VISA ONLY. hardware for your computer to make it operational. 

PENNSYLVANIA RESIDENTS ADD 6°0 SALES PIEWriter has the ability to do incremental spacing so that fractions of a space can be added between 
TAX. 

words when justifying text. This makes the distribution of the space required to fill out a justified 
line more uniform and less noticeable. In addition, with its optional proportional spacing formatter 

program. PIEWriter becomes the ONLY word processor that can print true proportionally spaced 
documents. 

MICROHOUSE 
1444 LINDEN STREET 

P.O. BOX 498 
BETHLEHEM. PA 18016 

PRICES AND SPECIFICATION SUBJECT TO 
CHANGE WITHOUT NOTICE. 

ALL ITEMS SUBJECT TO AVAILABILITY. 

SUPERCALC is a trademark of SORCIM 
VISICALC, VISIDEX, VISIPLOT, VISITERM, 

VISITREND, DESKTOP PLAN, and VISIFILE 
are trademarks of VISICORP. 

QUICKSCREEN and dUTIL are trademarks of 
FOX & GELLER ASSOC. 

SOFTCARD, RAMCARD, TIME MANAGER. 
and PREMIUM SYSTEM are trademarks of The Prism Printer is the first truly modular. field - upgradable dot matrix printer. Now your printer can 

MICROSOFT. be as flexible as the rest of your system. 

WORDSTAR, SUPERSORT, MAIL MERGE, 
No other printer offers you as much - or as little - as you need. Start with the basic printer which DATASTAR. SPELLSTAR, and CALCSTAR features text quality printing: then add the performance modules you need -when you need them. 

are trademarks of MICROPRO INTERNATIONAL 
Getting into word processing? Add the automatic cut sheet feeder. Handling lots of data? Install 
the high speed Sprint Mode. Want to get the big picture? Add the Dot Plot graphic option. And for 

communicating information and ideas faster, nothing is more effective than Prism Color for high 
quality, multi-color output. 

Versatility and compatibility are two important features of PIEWriter. While some word processors 
for the Apple 11 computer will only work with specific accessories. such as 80- column display 

boards, lowercase adaptors and printers, PIEWriter is versatile enough to work with almost any 
combination of these. If you have any one of these hardware accessories in your system, Hayden 
has a PIEWriter for your particular configuration. 

NEWi a 

PRISMPRIN TER 

dBASE Il is a trademark of ASHTON-TATE. 

SPELLBINDER and SPELLCHECK are trademarks 

of LEXISOFT. 

MICROMODEM ll is a trademark of HAYES 
MICROCOMPUTER PRODUCTS. INC. 

PRISM is a trademark of INTEGRAL DATA 
SYSTEMS, INC. 

APPLE is a registered trademark of APPLE 
COMPUTERS. 

And that's just the beginning. Additional Prism option modules will soon be available to help your 
evolving system meet its true potential. 

If you are an Apple, IBM, or other professional microcomputer user, Prism Printer is the key to 
your total system solution. At last, the chemistry is right between you and your printer. 

CP M is a registered trademark of DIGITAL Microhouse offers both the Prism 80 and Prism 132 Printers at great savings. Please call for 

RESEARCH. availability. 
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Editorial 

Photo 3: Full -View 80, an 80- column conversion board for the 
Atari 800, from Bit 3 Computer Corporation. 

8088 processor to run the program on the Baby Blue's 
built -in Z8OB processor. 

From Coprocessors Inc. (50 West Brokaw Rd., Suite 
64, San Jose, CA 95110) comes the 88 -Card, a plug -in 
card that effectively converts the Apple II to 16 -bit opera- 
tion, complete with PC DOS (see photo 2). The board 
also adds 64K bytes of memory to the Apple, all for $899. 
Another such board is the Apple '88 Up -Grade Board 
from Systems Research (4355 West Tropicana, Las 
Vegas, NV 89103). It has CP /M -86 and an 8088 processor 

Photo 4: The Xebec 5- megabyte hard disk and controller kit for 
$1295. 

but no memory; it retails for $550. The Apple probably 
now holds the all -time championship for being able to 
emulate the highest number of different computer sys- 
tems via plug -in boards. 

At last someone has come up with a badly needed 
board: a plug -in card that converts the Atari 800 to 
80- column operation (see photo 3). It's called Full -View 
80, and it's available for $379 from Bit 3 Computer Cor- 
poration (8120 Penn Ave. S, Suite 548, Minneapolis, MN 
55431). 

"THE BETTER BOARD" 
SB -80 Single Board Computer 

I , _. F--- [dam Z-80-A 
i) t t.ltl 1NN.a.+c, - 64K RAM 
11(2"tID-L Fully Assembled and lesled 

Sue 16 x 13 

Same as 28" floppy 
drives Requit es 

5V 1 5 Amp 
5V 1 0 Amp 
12V 1 5 Amp 

CONSTRUCTION 

Sockets for all integrated circuits 
50 pin connector allows access to 
system for future expansion 

PROCESSOR 

LBOA with 4 MHZ system clock 
with no wad states. 

MEMORY 
64K of 200ns dynamic RAM is 
standard 41161C 's 

Parity protection is standard 

ROM 

256 bytes bootstrap ROM 

2 PARALLEL I /01 2 SERIAL I/O s 

COUNTER TIMERS 
FLOPPY DISK CONTROLLER 

OPTIONS: 

Character video board 80 x 24 toi 
use with black and white monitor 
using a stand alone 
keyboard $21500 

Winchester Host Adapter board 
for Shugart SA -1000 or Corvus Hard 
Disk Includes cables $31500 

Stand alone keyboard and cable 
plugs intocomputer board for 80x 24 
video option $190 00 

18" W x 19" L x 8" H 

CPU - DISK DRIVE CABINET 

ACCOMMODATES 

SB -80 8R1 2000 

DIGITAL RESEARCH The Big Board ' 

01HER SINGLE BOARDS 

Metal cabinet with proportionately balanced air flow - 

convection cooling AC power cord connector lighted 
power switch. Fuse assembly. OLDS Dual drive power 
supply (Will also power single board CPU) All hardware 
included to mount 2.8" disk drives Includes space area 
to mount any single board computer Fully assembled 
and tested 

SB - Cabinet Kit $645.00 
SB- Bare Cabinet $145 00 

SS /00 DISK DRIVE SYSTEM 
SB Assembled tested with 2.8" 
dnves $1425 00 

DO /DO DISK DRIVE SYSTEM 

SB Assembled tested with 2 8 

)hives . $185000 

8' FLOPPY DISK DRIVES 
Single Sided/ Double Density Double Sided) 
Double Density 
Shugart BOO /801R 
Shugart 850/851R 

S395 00 2)S780 00 

S590 00 2/$1170 00 

CP /M' 228 BIOS 
CP /M' 2 2 & BIOS modified by S & M systems to run on single board is 

available for $200 00 

NOW TO ORDER Phone orders using American Express. Visa. MasterCharge, Bank wire transfer. Cashier's or Certified check, Money Order, or Personal check tallow 10 

days to clear) Please add 5 °%°for shipping, handling and insurance minimum $500 00 Conn residents add 7 5°ße sales tax All equipment is subject to price changes and 
availability without notice. All equipment is new and comes complete with manufacturers warranty Showroom prices may differ from mail-order advertisement 

CPrM is a hademark of Digital Research Coin 

t too piece domestic U S once 

(203) 288 -2524 Telex: 956014 

Colonial Data Services Corp. 
105 Sanford Street Hamden, Conn. 06514 
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In an age when new standards are constantly emerging, 
one disk consistently meets or exceeds them all. 

Maxell.The Gold Standard. 
Not all disks are created equal. Some are better 

than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality. No matter 
who establishes it. We've earned this universal supe- 
riority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

Your benefits are many. 
Take the perpetual problem of 
drop -outs. A drop -out is a tiny 
defect that wastes time and 
degrades computer accur- 
acy and performance. Now 
that you understand what a 
drop -out is, forget it. Maxell 
disks don't have any. Each 
disk comes to you certified 

drop -out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed to find weak points and wear. 
We couldn't. And you won't. 

There is a Maxell disk for the 
floppy system you use, or plan 
to use. Check your computer's 
instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 
Standard as your level of 
quality, you'll benefit from 
improved disk performance, 
immediately. Bank on it. 

mexell® 

Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201- 440 -8020 
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S -100 MEMORIES 

i111141 Ìl(1(111111+111111 t 
64K STATIC RAM 

150 ns 2Kx8 Rams 
Extended Addressing 
Bank Select 
Low Power Consumption 
Cromix, MPM Compatible 

256 DYNAMIC RAM 

150 ns Access -270 ns Cycle 
8 -or 16 -Bit Data 
Parity Error Detection 
Extended Addressing 
ROM Driven Bank Select 

M12 $625.00 M23 $945.00 

Industrial Quality 
FULL 12 Month Warranty 

indigo tech 
(408) 727 -4710 Master Charge and Visa 
670 Nuttman Ave. No. 110 Santa Clara, CA 95050 

1982 VERSION IFR SIMULATOR 
Apple II Plus DOS 3.3 

,. t0;.;; ._ 1© i 

Ìr 
- 

.`-_ %L* 
ICI FF:r1I "I:1 UUS I101 II 

i r. I 
I 

.i 

Features a lifelike panel that simulates the 
airplane instruments that are used for flying and 
navigating in clouds. FLY IFR LANDINGS, 
PATTERNS, and CROSS COUNTRY in several 
areas of The United States. $50.00 at your 
computer store or direct from: 

PROGRAMMERS SOFTWARE 
2110 N.2nd St. 

Cabot Arkansas 72023 
(501) 843 -2988 
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Editorial 

Photo 5: Non- Linear Systems' Kaycomp II computer. 

A Best Buy 
Looking for a great buy? The Xebec 5- megabyte hard 

disk and controller is hard to beat at $1295 (see photo 4). 
But there's a catch: it's a kit. The manufacturer (Xebec, 432 
Lakeside Dr., Sunnyvale, CA 94086) claims that assem- 
bly takes only 10 minutes or so because the various sub- 
assemblies, including the controller board, come pre - 
assembled. If the kit, which comes with either Apple DOS 
or CP /M software, is as easy to assemble as Xebec says 
(we haven't had time to evaluate it yet), it could be the 
bargain of the year. 

Osborne Look -Alike 
Non -Linear Systems Inc. (533 Steven Ave., Solana 

Beach, CA 92075) introduced the Kaycomp II (see photo 
5), a portable Osborne 1 look -alike that sells for the same 
price as the Osborne ($1795) and sports features such as a 
Z80 processor, two built -in 51/4 -inch floppy -disk drives, 
CP /M, MBASIC, Multiplan (similar to Visicalc), and a 
word processor (the negotiations for which were still 
underway at the time of this writing). The Kaycomp II's 
screen is bigger than the Osborne's, measuring 9 inches 
diagonally, and it displays a full 80 columns per line. In 
addition, some people feel the Kaycomp II's keyboard has 
a better layout and key response. It's an interesting entry 
from a company that has been in the electronics field 
since the early fifties. NLS was the originator of the 
digital voltmeter back in the days of Nixie tubes. 
Whether NLS can beat Osborne's significant headstart in 
marketing remains to be seen. 

The 68000 Pulls Ahead 
The 68000 seems to be the leading 16 -bit processor at 

the moment in terms of the number of new computers 
that use it. New 68000 -based machines were on display 
from Sage and Fortune, as well as the previously men- 
tioned Corvus Concept Computer. Add the TRS -80 
Model 16 to that list and you can see that the 68000 has 
made fast inroads into the market. Look for more 
68000 -based machines in the near future, including en- 



CompuStar'" 

The Best Made Better 
When we unveiled our CompuStarT" 

multi -user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest -priced multi -user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 

Our newly redesigned CompuStarT" 
boasts the same performance statistics 
that made its predecessor such an over- 
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca- 
pability, an expanded library of visual 
attributes including reverse video, un- 
derlining and below- the -line descenders, 
an enhanced disk operating system and 
Microsoft` BASIC - all at no extra cost! 
And single -user systems now start at as 
little as $2995. 

There are four types of CompuStarT" 
workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi -user 
storage. 

Up to 255 VPU's can be tied together 
to form a massive multi -user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis- 
ticated. But whether you start with one 
or one -hundred VPU's, you'll probably 
never outgrow your CompuStar. Un- 
like other systems, you configure the 
CompuStar the way you want 
it ... connecting any combination of 
VPU's in a "daisy chain" fashion into the 
central disk system. And since each 
VPU has its own twin Z80 processors, 
its own CP/M* operating system and a 

full 64K of internal memory, (not to 
mention disk capacities of up to 11/2 

million bytes), overall system response 
time remains unbelievably fast! And that's 
a claim most of the other multi -user 
vendors just can't make. 

Inside our new CompuStar you'll find 
a level of design sophistication that's 
destined to establish a new standard 
for the industry. A series of easy -to- 
service modular components has been 

MhRO)nft Is a trademark of Microsoft Corporation. Registrred trademark of Digital Research. 

engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec's comprehensive 
customer protection and field service 
programs will insure their total after -the- 
sale satisfaction. 

For more information on what just 
may be the last multi -user microcompu- 
ter you'll ever ( have to) buy, ask 
your dealer today about our all new 
CompuStarT" system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best ... even better! 

INTERTEC 
DSYS-EMS® 

2300 Broad River Rd. Columbia, SC 29210 
(803) 798 -9100 TWX: 810- 666 -2115 

Circle ReidrPgrti9NINHRY card. 
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WE HAVE THE 

UNBELIEVABLE!! 

"This board is all it takes 
to build an S -100 

Computer" for only 

$875.00. 
It's called Super Quad t" 

It contains 64K of 

memory, Z -80A -CPU, 

Floppy Disk Controller, 

2 Serial and Parallel I/O 

Ports. 

UNBELIEVABLE AS IT MAY SEEM, 

ITS ALL ONA 5 "x 10"S-100 BOARD AND MEETS IEEE 696. 

Super Quad "' for 51/4' Disk $875.00 
Super Quad "' for 8" Disk 875.00 

Shugart Floppy Disk SA801 R 450.00 
Qume DataTrack -8 550.00 
10 Slot Enclosure with Power Supply 700.00 
TV 912C Terminal 750.00 
CPM 2.2 150.00 

- Trademark of Advanced Micro Digital Corporation 

For more information contact: 

MICRO SPOT ELECTRONICS 
P.O. Box 772 
Westminster, CA 92683 
(714) 891 -0382 

ALL ORDERS ARE PRE -PAID. ADD $5.00 FOR SHIPPING 
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tries from Epson and Apple (in the case of the latter, 
probably later this year). 

More Developments 
The FORTH Interest Group and the Japan Microcom- 

puter Club were two of the more interesting nonprofit 
groups displaying wares at the show. FORTH in par- 
ticular seems to be thriving among computer devotees 
looking for an original (to say the least!) approach to lan- 
guage design. 

Scott Kim entranced visitors at his booth by creating 
"inversions" of their names. Inversions are words that 
read the same right- side -up and upside -down or that ex- 
hibit other interesting symmetry features. (I highly 
recommend Scott's book, Inversions, published by BYTE 
Books. It is an example of brilliant visual pyrotechnics.) 

Volkswriter promises to be one of the best IBM -based 
word processors yet, and the $195 price is right too (see 
photo 6). It is a stand -alone program written in Microsoft 
Pascal (which compiles to 8088 machine language), so it 

is fast. Volkswriter is also highly integrated into the IBM 
Personal Computer; for example, it makes use of more 
than 64K bytes of memory and uses the IBM function 
keys. Volkswriter is available from Lifetree Software Inc. 
(177 Webster St., Suite 342, Monterey, CA 93940). 

Seven West Coast Faires Already? 
It's hard to believe this was the seventh WCCF. It 

seems like only yesterday I attended the first one. Over 
the years the show has gone from a gathering of 
aficionados and slightly eccentric computer hackers to a 

major show attracting a wide range of people. I saw a lot 
more three -piece suits this year than in years past, but I 

still saw a comforting number of (now slightly aging) lef t- 
wing computer activists haunting the show. The micro- 
computer field manages to remain both egalitarian and 
vital at the same time. Quite a trick. 
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Photo 6: Volkswriter, an inexpensive word processor for the 
IBM Personal Computer. 



ENHANCE YOUR APPLE II 
WITH 

VVIT, 

PERIPHERALS 

Clöek ÍCalendar. $239 
Parallel Interface. +a... 
Serial Interlace 

16 Channel AD 6 DA. * 
B Bit Resolution $350 '' 
9 Microsecixxl 41.2311, 

Conversion Tim!,. 

all,rla 7t 

Expansion Chassis $750 
Adds eight peripheral I/O slots. 
Independent power supply. 
Bank selectable. Model 1100A Intellient Card Reader $1,495 

Automatic feeding, optical card reader. 
Reads pencil marked or punched cards. 
Compatible with any RS232C computer. 

H@Ui2M1 ©©©ffo 
the Leader in Quality Apple Peripherals. 

Available at your local 
computer store. 

All prices are suggested retail prices. 

Apple and Apple II are trademarks of Apple Computer, Inc 

Model 1100A, Expansion Chassis. CPS MultiFunclion, Romplus u The Clock. 
MusicSyslem. A/D + D /A, Romplus. RomWnler. and Supertalker SD200 
are Trademarks of Mountain Computer, Inc 

1 
Mounts n Computer 

INCORPOIIATID 
300 El Pueblo, Scotts Valley, CA 96066 
TWX: 910 598 -4504 14081438 -6650 

Circle 326 on Inquiry card. 
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Photo 7: DEC's new Professional 350 personal computer. 

New Computers from DEC 
Digital Equipment Corporation (DEC) has introduced 

three new personal computers. They are being displayed 
at this month's National Computer Conference. The low - 
end model, called the Rainbow 100, is designed to com- 
pete with the IBM Personal Computer. Similar to the 
IBM in many ways, it features a dual processor board 
with Z80 and 8088 processors; CP /M8086 (part of the 

new Softsense package that automatically picks the right 
processor to run either CP /M or CP /M -86 programs); 
MS -DOS operating system compatibility; two dual 
51/4 -inch floppy -disk drives with a total of 1.6 megabytes; 
a 12 -inch display with 80 columns by 24 lines or 132 col- 
umns by 24 lines of characters; up to 256K bytes of RAM; 
a graphics /color option; and an optional color monitor. 
Prices for the Rainbow 100 start at approximately $3000. 

The second model, the DECmate II, is word -processing 
and business oriented. It features a 6120 processor (which 
uses the PDP -8 instruction set). Prices start at $4000. The 
third model comes in two configurations: the Profes- 
sional 325 and the Professional 350. Both feature DEC's 
F -11 processor and VAX -compatible files. The 350 also 
allows the user to add an optional 5 -inch hard -disk drive. 
The Professional series starts at $5000. A sophisticated 
combination telephone- management /voice -actuation 
system will be announced later this year. At a recent pre- 
view showing, we were impressed by the modular con- 
struction of the computers (modules snap out for easy 
replacement by users), the excellent color graphics, and 
the well- designed keyboards. 

News from Cromemco 
Cromemco is introducing a new personal computer at 

the NCC. We've learned that it is a 64K -byte, Z80 -based 

Systemsfl Ex 
iMP 

Software Inc. 

2455 S.W. 4th Ave. 
Ontario, OR 97914 (503) 881 -1477 

One Step Above 
The Competition 

General Ledger Accounts Receivable 
Payroll Accounts Payable 
Inventory Data Base 

The Systems EEx helps you gain complete financial con- 
trol over your business by providing reports such as: 

Balance Sheets Ledger Reports 
Aged Receivables Inventory List 
Payroll Database Reports 

It makes office operations more efficient by printing: 
payroll checks, invoices, vendor file and statements. 
The KSAM card provides fast online sorting capability, 
making the EX one of the fastest accounting systems 
available on the APPLE II. 

available on CORVUS hard disk. 

Optional Modules - Job Costing - Cycle Billing 

Take a step above YOUR competition with the Systems IC Ex 

Source #TCK 757 

APPLE II is a trademark of Apple Computer; CORVUS is a trademark of Corvus Systems; SYSTEMS II EX is a trademark of Westware. Inc 
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V -V 1 1 7 1 1 ¡ITlidex 
897 N.W. Grant Ave. Corvallis, Oregon 97330 503/758 -0521 

Introducing the Enhancer ][: a new 
Standard which is improving the 

relationship between Humans and 
Apples. The Enhancer If can help 
your Apple ]['s keyboard become 

more sociable by remembering 
words or phrases which can be 

entered into the Apple by the mere 
touch of a key. Life can become 

even easier because the Enhancer ][ 
can remember what you typed 

while your Apple was busy talking 
to your disc (or doing other things). 

Naturally, it knows the difference 
between upper and lower case 
letters and what shift keys are 

supposed to do. It even knows to 
auto repeat any key held down. The 

Enhancer ][ replaces the encoder 
board making installation simple. 

Suggested retail price: $149.00. 

THE DAWN 
OF A NEW ERA 
FOR APPLE j(,: 

THE 
ENHANCER 1[ - :;_ --- / _ l I 

, -= . ' . 
'mew, 

rN VIDEOTERM 

The time tested Videoterm 80 
column card. 

80 characters 24 lines 
True decenders 
7 9 character resolution 
Low power consumption 
Compatible with most word 
processors 
Softcard and CP /M compatible 
Modem compatible 
Most popular character set of 
any 80 column card 
Alternate character fonts available 

Suggested retail price $345.00 

SOFT VIDEO 
SWITCH 
The Soft 
Video 
Switch is 
an auto- 
matic ver- 
sion of the 
popular 
Switch - 
plate. It 
knows 
whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video - 
out signals so you don't have to The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2.0 or greater may be 
used with the Soft Video Switch. 
The single wire shift mod is also sup- 
ported. Package price s $35.00. 

KEYBOARD AND 
DISPLAY ENHANCER 

The original Keyboard and Display 
Enhancer is still available for Revi- 
sion 0 -6 Apples (on which the new 
Enhancer )( will not fit). These 
Apples have memory select sockets 
at chip locations D1, El & F 1. The 
Keyboard and Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func- 
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $129.00. 

Half Intensity 
Inverse 
German 
Katakana (Japanese) 
Line Drawing Graphics 
(Expanded) 
Spanish 
French 
Math & Greek Symbols 
Super & Subscript 

Dvorak EPROM 
(Enhancer) 
Lower Case Chip 

00 

Y 

ACCESSORIES: 
Videoterm Utilities Disc $37. 
(includes) 

Font Editor 
Pascal Mid -Res Graphics 
Applesoft Read Screen Utilit 
Top & Bottom Scrolling 
Pascal Vidpatch 
Graphics Template 

Character Set EPROMs $29.00 ea 

$29. 00 I 

$29.00 

Apple and Apple II are registered trademarks of Apple Computer Inc. 
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wabash 
400 flo 

51 /afe 

SINGLE SIDE 
SINGLE DENSITY 
WIHUB RING 

$ 199* 

SOFT, 

100% CERTIFIED 
10 OR 16 

2 YEAR WARRANTEE SECTORS 

51/a f1 

SINGLE SIDE 
DOUBLE DENSITY 
W /NUB RING SOFT, 

100% CERTIFIED 
lO Or 16 

2 YEAR WARRANTEE SECTORS 

$2' 
9* 

5' /af' 

DOUBLE SIDE 
DOUBLE DENSITY 
W /HUB RING 

$Zs 9* 

SOFT. 

100% CERTIFIED 10 OR 16 

2 YEAR WARRANTEE SECTORS 

express 

SINGLE SIDE 
SINGLE DENSITY 

199* 

SOFT 

100% CERTIFIED 
OR 32 

2 YEAR WARRANTEE SECTORS 

8" $ 249* 
SINGLE SIDE 
DOUBLE DENSITY 

SOFT 

100% CERTIFIED 
OR 32 

2 YEAR WARRANTEE SECTORS 

8" $ 
3 

09* 

DOUBLE SIDE 
DOUBLE DENSIT, 

SOFT 

1D0% CERTIFIED 
OR 32 

2 YEAR WARRANTEE SECTORS 

Minimum order 100 For smaller quantities add 109° 

Packed 10 boxes of 10 diskettes with sleeves and labels 

Quantity discounts - 1,0 0 deduct 3 ° /o. 

5.000 deduct 5 °;ó. 10.000 deduct 7 °,á 

Add S5 00 per case 54 ". $7.00 per case 8- 
For shipping and handling Conllnentlal USA. UPS ground 

Ba sl 10 Musa 3X4 
OPUS ss/sd220 ss/sdS21 

BASF ssldd S23 ss /sd S24 
MAXWELL) 

TOO LOW TO QUOTE CALL 
OYSAN 
SPECIFY SECTORING WHEN ORDERING 
5'S QUAD DENSITY IN STOCK 

HAROHOLE DISK PROTECTORS 

of tough mylar 
protect disk hole 

edge from damage. VA" 8- 
Applicators S3 S4 
Hardhole Rings 1501 36 90 

DISK DRIVE HEAD 

CLEANING KITS 

Prevent head 

crashes and 

ensure error -free i 
operation 

51/4" or 8" 319.50 

SFD C- 10 CASSETTES.. 10/S7 
pli canal's laide Mt ad Isaeltl 

Gel 8 cassettes. C -10 
Sonic. and Cassette/8 
Library -Album. 

as illustrated. 

Ior only ... $8 

LIBRARY CASES 

8" Kas -selle /10 $2.99 

51/4' Mini Kassetten0 $2.49 

51/4" sr e" 

Vinyl 

Storage 

Pages 10/95 

Written porch's' orders accepted !rem government agencies and well rated firms 
el s 10% sarcharp (waheeh media only) Ior eel 30 hillIag. International orders 
accepted with a 15.00 unborn for handling. plus shipping charges. C.O.D. 

requires s 10% depslt. We accept Vlsa, Maslercherge. Money Orders. end 

Cerlilicete checks. Checks require hank clearances. All shipments F.O.B. San 

Diego. Minimum shipping and handling 2.00, minimum arder 10.00. Caillernls 
midgets all 6% sales tae. Prices and terms subject to changs witheal utics. 
All soles sullied to aysllsbllily. acceptance. and verification. All Wu m 14x1. 

Sill:fiction guaranteed or lull refund. 

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

lull I rc, UuITrr Ihtly 

800-854-1555 

l r INN/rind!. ,11 

nr C.ddurnr.r r>r,Irrr. 

(714) 268-3537 

ABM 
PRODUCTS 

1 

tÓ 
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11E 

fly 

8868 CLAIREMONT MESA BLVD. 
SAN DIEGO, CALIFORNIA 92123 
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Photo 8: Cromemco's dual -processor unit combines a 68000 
processor with a Z80A for easy expandability of existing 
microcomputer systems. 

machine with a number of custom LSI (large -scale inte- 
gration) chips. The custom circuits implement the built -in 
network interface and display. The computer has a 
detachable keyboard (individual keys may be redefin- 
able) and a 25 -line by 80- column green -phosphor display. 
It's priced under $2000. 

The network interface allows the computer to be used 
as a work station on Cromemco's recently announced 
C -NET, an Ethernet -like system employing an industrial - 
quality, shielded, twisted wire pair. It is broadband in 
nature, capable of carrying voice and video too. Cables 
are driven through isolation transformers by a differen- 
tial transmitter /receiver, thus providing excellent noise 
immunity and immunity to single station failures. The 
C -NET protocol has full collision detection and CRC er- 
ror detection, and data is transmitted at 880K bits per sec- 
ond. Stations may be as far apart as 2000 meters. 

Cromemco is also showing its new 68000/Z80 DPU 
(dual -processor unit) at the NCC (see photo 8). The 
68000 was chosen primarily because of its 32 -bit architec- 
ture and its large (16- megabyte) addressing range. The 
two processors may be used in tandem, and the Z80 pro- 
vides compatibility with existing software. 

* * 

"Dum Volvo, Video Disco" 
Our theme this month is videodiscs. And few words 

sum up better the benefits of a videodisc coupled with a 
microcomputer than the Latin phrase dum volvo, video 
disco. It means "while I turn I see and learn." You 'll see 
what I mean when you read our special theme -oriented 
articles this month. (I'm indebted to Bernie Greenberg, a 
polymath friend who lives in Cambridge, Massachusetts, 
for introducing me to that phrase.) Thanks go to Mark 
Dahmke, Dick Moberg, and Rod Daynes for their help in 
preparing this issue. 



Personal computers 
are full of promises. 
MBA makes them 

deliver. 

You've heard how the personal computer is going to 
revolutionize the way you work. 

So far, the reality hasn't measured up to the promises. 
But now there's a remarkable new software package 

that transforms the IBM Personal Computer into an 
incredibly powerful management tool (Apple and Xerox 
owners: read on). 

The first totally integrated management 
software. 

There are a lot of useful programs available for 
personal computers. 

Unfortunately, they all seem to use different 
commands and different ways of storing data. This creates 
two major problems: 

1. Every time you want to add a new function, you 
have to learn a whole new command language. 

2. You may not be able to exchange data between 
different programs. 

But now there's a better way. It's called the MBA, and 
it was created by a blue -chip management consultant, an 
MIT -trained systems designer, and some of the country's 
most experienced business programmers. 

For the first time, MBA combines all the essential 
management functions in one easy -to -use package: 

Electronic Spreadsheet. The ultimate financial 
modeling tool that lets you create a giant spreadsheet of 
figures and text. Change one number, and every affected 
item is instantly re- calculated. 

Word Processing. Compose, edit, and print any kind 
of document. Make revisions yourself- faster than you 
can explain them to your secretary. Because MBA is an 
integrated system, it's easy to incorporate data from its 
other modules into a report you're writing. 

Data Management. A sophisticated electronic filing 
system that lets you store information -ANY information 
-then retrieve it, analyze it, and generate reports to your 
specifications. 

Graphic Output. For those occasions when a picture 
tells your story better than words, you can easily generate 
clear, readable graphs. 

Communications. Tie into your company data center, 
a financial information service, or virtually any other 
computer system. MBA automatically retrieves the 
information you want, and lets you edit or rearrange it with 
a few keystrokes. 

Easy to learn. Easy to use. 
MBA's designers devoted great care to giving it a 

simple, consistent set of commands. So when you've 
learned one module, you'll immediately be comfortable 
with the others. 

What, where, and how. 
MBA is offered through selected computer retailers 

who have qualified people to demonstrate and answer 
questions. 

It runs on the IBM 
Personal Computer, with 
Xerox and Apple 
versions available soon. 
But whichever machine 
you use, MBA will make 
a dramatic improvement 
in your personal 
productivity. 

And that's a 

promise. 

Context Management Systems, Inc. 
Management software for personal computers. 

23864 Hawthorne Blvd., Suite 101 
Torrance, California 90505 
(213) 378 -8277 

< opyright 1982 Context Management Systems, Inc. 
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INTRODUCING 
MICROBUFFER. 

NOW YOU SAN USE YOUR PRINTER 
WITHOUT WASTING COMPUTER TIME. 

Your computer is capable of 
sending data at thousands of 
characters per second. But the 
average printer goes no faster 
than 80 characters per second. 

This means your computer is 
forced to wait for the printer to 
finish one line before it can 
send the next. 

A waste of valuable time. 

THE NEW MICROBUFFER'" 
INCREASES YOUR EFFICIENCY. 

Microbuffer allows you to print 
and process simultaneously. 
No waiting! 

MICROBUFFER 
ACCEPTS PRINTING DATA 

AS FAST AS YOUR 
COMPUTER CAN SEND IT. 

Microbuffer first stores the data 
in its own memory buffer and 
then takes control of your printer. 
This frees the computer for more 
productive functions. 

Additional output may be 
dumped to the buffer at any time 
and it will be printed in turn. 

Microbuffer - a must for any 
program that requires printed 
output. 

PARALLEL, SERIAL OR APPLE II. 

MICROBUFFER MODEL MBP -16K "' 
is a Centronics -compatible 
parallel interface for your Epson 
printer with 16,384 bytes of on- 
board RAM for data buffering. 

MODEL MBS- 8K' "isafull-featured 
RS -232C serial interface for your 
Epson printer with both hard- 
ware and software (x -on /x -off) 
handshaking, baud rates from 
300 to 19,200 and a 8,192 -byte 
RAM buffer. 

MICROBUFFER II'M(pictured on the 
left -hand page) is a Centronics - 
compatible parallel interface for 
the Apple II computer with up to 
32K of on -board RAM for data 
buffering as well as on -board 
firmware for text formatting and 
advanced graphics dump 
routines. 

SIMPLE TO INSTALL. 

Microbuffer MBP -16K and 
MBS -8K mount easily in the 
existing auxiliary slot directly 
inside the Epson printer. 

Microbuffer II, being slot - 
independent, will fit into any slot 
directly inside the Apple 
except zero. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

When you think of how much 
time Microbuffer will save, can 
you afford not to have one? 

PRACTICAL PERIPHERALS, INC. 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991 -8200 

Circle 368 on Inquiry card. 



Outsailing the 
Software Pirates 

In the old days, sailing ships had prob- 
lems with pirates. Two great nations used 
opposite solutions to reduce the piracy. 
Spain increased the cannon and armor on 
its ships. This increased the cost and the 
weight of the vessels, which slowed them 
down and made them less desirable as 
shipping vehicles. England did the op- 
posite. It lightly armed its small, inexpen- 
sive ships, thus making them lighter and 
faster than the Spanish ships. They were 
better at their intended purpose -to trade 
and deliver cargo quickly. History has 
shown us that England won, not because 
it avoided pirates better than Spain, but 
because it did not let pirates get in the way 
of good business -in this case efficient 
shipping. 

This bit of historical fact has great im- 
port in the software piracy problem of to- 
day. Many software companies are spend- 
ing too much time and money trying to 
defend themselves against pirates. They 
reduce, if not ruin, the usefulness of their 
products with locked disks, unlistable 
programs, secret source code, hidden 
locks, codes in ROM chips, full -page 
advertisements devoted to discouraging 
pirates (e.g., Atari), and so forth. These 
devices have made many programs ineffi- 
cient and costly to produce and support. 
Buyers are greatly taxed because they can- 
not make modifications or backup copies 
of the programs they have purchased. 
Often they are inconvenienced by added 
expenses for backups or future modifica- 
tions. This hurts sales and angers good 
customers. 

There is a better way, as exemplified by 
our company, Andent Inc. We produce 
Apple II software for health professionals 
(medical and dental systems, appoint- 
ments, hypnosis, and so on). We have 
been in business since 1978, which makes 
us one of the oldest software houses for 
microcomputers. We are making a profit 
and always have. We pay our bills and 
our programmers on time. All our sof t- 
ware is unlocked and can be copied for 
backup purposes. We support all sales by 
offering free replacement of damaged 
disks. All our software is listable and can 
be modified by the user. 

We do business in this way because it 

pays. It pays us, and it pays our 
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customers for buying our software. 
Because our software is unlocked, 
customers have little or no trouble with 
backups (you make your own); updates 
(we mail out a letter with changes); expen- 
sive phone calls (documentation and 
listings tell you how to make program 
modifications); disk recalls; changes in 

DOS; printer -slot and special- character 
problems; or equipment incompatability 
due to unusual interfaces, old computer 
models, and so forth. 

Our customers like this. They are buy- 
ing a program, not a software lease. They 
have immediate support because changes 
and problems can be handled over the 
phone or by letter. Customers can back 
up programs immediately and as many 
times as needed. They like our low prices. 
Unlocked software is good for 
business -our business, your business, 
and the customer's business. 

But what about pirates? Large -scale 
pirates, those enterprising souls who copy 
our programs and sell them worldwide, 
are discovered and given an option to 
become our dealers and pay us a royalty 
on distributed software or meet us in 

court. As in the old sailing days, reformed 
pirates (privateers) make the best dealers 
and we don't mind sharing the wealth. For 
those who don't want to cooperate, we 
look to history for the remedy. The 
English and Spanish both learned that a 
few executions were good for the morale 
of the troops. Small -time pirates, the sort 
who give program copies to their friends, 
can be controlled by low program cost, 
registration, and continuing updates and 
documentation. It just doesn't pay to get 
our programs secondhand. 

Andent Inc. believes that a sale of soft- 
ware is just that -the sale of programs, 
listings, source code, and backup capabil- 
ity-a complete sale. Our customers do 
not buy a disguised lease -they buy and 
own our products. We do this because 
locking programs is very expensive and 
time consuming and hurts sales. 

It is time for the industry to realize that, 
as with the sailing ships of old, our prime 
business is producing and distributing a 

product, not fighting pirates. 

E. J. Neiburger, President 
Andent Inc. 
1000 North Ave. 
Waukegan, IL 60085 

In conjunction with the release of The 
Graphics Magician and the updated Com- 
plete Graphics System II, Penguin Soft- 
ware is announcing a new policy with our 
applications software for the Apple. The 
Complete Graphics System II, Special Ef- 

fects, and The Graphics Magician will all 
be available now on nonprotected disks. 

We've been torn between two points of 
view. As computer users, we appreciate 
the ability to have several working copies 
of our applications software and the abili- 
ty to go in and modify the code, if desired. 
We'd use programs such as Visicalc or DB 
Master for dozens of other applications if 

we could have them running off several 
separate disks and didn't have to guard 
our master copies with such extreme care. 
Being programmers also, occasionally 
we'd like to adapt a program slightly to fit 
our systems' needs or our personal needs. 
On locked disks, much of a software pro- 
duct's potential goes untapped. 

On the other hand, as publishers we've 
been drawn into the prevailing point of 
view that lack of copy protection means 
greatly decreased sales due to casual 
piracy. This is not just a crazed overreac- 
tion; we've all been to user -group 
meetings, homes of acquaintances, and 
even some computer stores where we've 
been aghast at the almost encouraging at- 
titude toward reproducing copyrighted 
software, most of which took authors 
months, maybe years, to perfect. The real 
scare here is that many of us have decided 
to take a risk on a very new industry and 
trust our livelihoods to it. Suddenly, in- 
dividuals out there become statistics, 
some of which say that for every non - 
protected program sold, there are least a 
dozen pirated copies. Those numbers in- 
dicate a cut in sales that could really play 
havoc with the software producer's ability 
to pay the bills. Scary? Yes. 

From these conflicting points of view, 
our desire to make a good product better 
won (but not by much) over our fear of 
tampering with something that is already 
going well. Our policies, from pricing to 
support, have always been very con- 
sumer- oriented. Ultimately, it is from that 
viewpoint that we decided to go ahead 
with removing the program protection. 
We feel that you, the consumer, are enti- 
tled to software as useful as possible for 
the money you spend. Our hope is that 
the added convenience will result in more 



Its the best part ofanyApple. 

#y 

Your Apple computer can 
grow from ordinary to awesome 

in a matter ofminutes. 
The Elite disk drive Series by Rana 

Systems gives you that kind of magic. 
Quickly, easily and cost -effectively. 

This superb family of sophisticated 
floppy drives was designed and per- 
fected by a team of industry- respected 
engineers expressly for Apple® com- 
puter owners who have long been de- 
manding more disk drive for their money. 

Now they have a drive that makes 
an Apple perform the way it should. 
For example; 

Elite One, the most economical 
Rana drive, delivers 15% more storage 
capacity than Apple's drive. The top - 
of -the -line Elite Three will provide an 
astonishing four -times more storage, 

approaching hard disk performance. It's 
done through exclusive high- density 
single and double -sided disks and heads. 

Here's a tantalizing taste 
of just how formidable your 

Apple can become. 
Next to enormously increased disk 

space, Apple buyers are most excited 
about Rana's fingertip Write /Protect 
feature. A pushbutton on the LED -lit 
panel gives you a new measure of 
failsafe control. 

While Elite drives are all plug - 
compatible with Apple's controller, 
Rana's vastly superior controller card 
is a must for those with growing data 
processing demands. With it, you con- 
trol up to four floppy drives using only 
one slot... while still utilizing your 

Apple computer to achieve dramatic 
new heights of system flexibility and 
processing power. 

A specially programmed Rana 
utility disk assures you of far- reaching 
compatibility, and extra dimensions of 
business, leisure and learning applica- 
tions with your Rana- enhanced Apple 
computer. 

There are many, many more 
operating refinements: Uncanny head - 
positioning accuracy, 300% faster 
track- to -track speed, better operating 
economy, and gentler clamping action 
through an all -new diskette centering 
cone, to name just a few. 

A disk drive package like this 
doesn't grow on trees, so write or call 
today for more information about the 
Elite Series. 

RanaSystems 

is. 
20620 South Leap wood Avenue, Carson, CA 90746 213-538-2353. For dealer information call toll free: 1-800-421-220Z In California only call: 1-800-262-1221. Source Number TCT -654. 

Apple is a registered Trademark of Apple Computer Inc. 
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The Only Complete Document Proofreading System 
From Aspen Software 

For CP /M,"TRS- 80`and IBM -PC Word Processors 

0 0 RE /AIIJI. 
Featuring Official Version of Random House 

Dictionary 
Complete Accuracy -looks up every word; 
does not use less accurate root word 
analysis 

Full Interactive Correction- standard 
(optional of TRS -80 Model I /III) 

'Instant Access to Dictionary 
Compact- Random House Dictionary 
supplied in sizes to fit your system 
(50,000 words standard) 

Ci12AMMAT1IZ 
Beyond Spelling Checking 
Detects typos, punctuation and 

capitalization errors, misused words 
and phrases 

* Analyzes Poor Writing Styles 
' Suggest Alternative Usages 

= NO ERRORS 

"The programs together (Proofreader and 
Grammatik) offer a dynamic tool for 
comprehensive editing beyond spelling 
corrections." 

--Dona Z. Mcilach in Interface Age, 5/82 
" Grammatik is the perfect complement to a 
spelling check program." 

--Dr. Alan R. Miller in Interface Age, 5/82 
"If you use a word processor and a spelling 
checker. then you should investigate the unique 
capabilities of this program. Grammatik is a 
surprisingly fast and easy tool for analyzing 
writing style and punctuation." 

--Bob Louden in InforWord, 12/81 
"For the user who is as tight with his dollar as I, 
Proofreader is the program of choice." 
-Stephen Kimmel in Creative Computing, 3/82 

Aspen Software also has its own full 
featured word processor called Writer's 
Companion for all these systems. One of the 
best implementations of Ratfor (Rational 
Fortran) is available, too, along with an 
automatic Ratfor pretty printer. Please call 
or write for more details about these 
products. 

Grammatik and Proofreader are compatible with all CP /M, 
MS -DOS (incl. IB M PC). and TRS -80 word processors. 
Current CP /M formats' standard 8". Northstar. Omikron, 
Osborne, Apple. Please call /or write for details of minimum 
system sizes and availability of additional disk and 
operating system formats. Shipping costs included. 
Please specify your system configuration when ordering. 
Dealer inquiries invited. 

Proofreader Grammatik 
CP /M. MS -DOS $129.00 $150.00 
TRS -80 Model II $99.00 $99.00 
TRS -80 Mod. I /III $5900 $59.00 
Model 1.111 interactive correction option - $30.00 

Random House is a registered trademark of Random House, 
Inc. Other registered trademarks: CP /M: Digital Research; 
TRS -80: Tandy Corp.; MS -DOS: Microsoft; IBM: IBM; 
Proofreader, Grammatik: Aspen Software Co. 

Aspen Software Co. 
P.O. Box 339 -B Tijeras, NM 87059 

(505) 281 -1634 
l 
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Letters 
sales, not less, and that the software 
market has matured to the point where 
people realize that the result of illegal 
copying is less convenience for everyone. 
We hope that people will think twice 
before accepting copies from friends, and 
we hope to be able to continue this policy 
and start a new trend toward improved 
usability of all applications software. 
Please don't abuse our trust in you. 

Mark Pelczarski, President 
Penguin Software 
830 4th Ave. 
Geneva, IL 60134 

Someone once made the point that 
many of the positive connotations of 
"software piracy" disappear when you 
call it, simply, , "stealing. " Copying soft- 
ware that you have not paid for is steal- 
ing, not adventurous pirating (yo- ho -ho), 
and I think that few of us will actually 
make that illegal copy if this thought is in 
our minds. (Please note that I am saying 
nothing against making backup copies of 
disks that we have paid for.) The decision 
made by Mr. Neiburger's and Mr. 
Pelczarski's companies is indeed a brave 
one, one that has been called for by no 
less a person than Mike Markkula, presi- 
dent of Apple Computer Inc. We at BYTE 
applaud this decision, encourage more 
vendors to do the same, and stress the 
necessity of all consumers to refuse to 
copy or accept software they have not 
paid for.... G. W. 

Of Paperbacks and 
Program Protection 

I continue to read with interest the con- 
troversy over program protection. I 

haven't seen much awareness that this is 

not a new problem nor a problem unique 
to the computer industry. Like the similar 
problems that occurred in the book in- 
dustry with the advent of the copier and 
in the record industry with the advent of 
relatively low -cost, high -quality home 
music taping, I am sure this one will work 
its way to resolution. 

Certainly I believe that the cost of most 
computer programs is too high for the 
personal computer user. I am one, and my 
case is typical: I had my computer for 
almost a year before I could justify pur- 
chasing a commercial program. While I'm 
very pleased with the product, I'm simply 
not about to pay over $100 apiece for 
many programs. 

The problem right now is volume. I can 

appreciate how much work goes into a 

really high -quality program, and I believe 
the author should be fairly compensated. 
But software producers should consider 
that 10,000 copies sold at $20 per copy 
will return him almost the same amount as 

1000 copies at $200 per copy. A high 
volume of sales explains why the book in- 
dustry now loves rather than hates low - 
cost paperback books. With the growing 
number of computers out there, the de- 
mand for programs will grow. The com- 
petition will also grow as all those corn - 
puter owners take a fling at writing a corn - 
mercial program so they can write off 
their computers at tax time. 

With a little patience on the part of soft- 
ware vendors, the problem will resolve 
itself. In a few years, programs will be as 

available as paperback books and priced 
as reasonably. People will buy them 
rather than copy them because copying 
won't be worth the trouble. 

L. P. Leach 
2250 Woodruff 
Idaho Falls, ID 83401 

Let the Buyer Beware 

Congratulations on Gregg Williams's 
very informative article, "A Closer Look 
at the IBM Personal Computer" (January 
1982 BYTE, page 36). It certainly makes 
this machine appear very attractive, 
despite the minor product- availability 
problems mentioned in the article (many 
of which have since been answered by 
advertisements in BYTE). 

I would like to make a few comments 
about IBM's product- identification and 
pricing policies -questions I feel Mr. 
Williams could have addressed more com- 
pletely in his article. The first concerns the 
IBM matrix printer. In photo 1 this item 
appears very similar to the Epson MX -80, 
a suspicion which has since been con- 
firmed by a local IBM Personal Computer 
dealer. The article might have mentioned 
that the Epson printer is available from 
various retail and mail -order dealers for 
savings of $100 to almost $300, and that 
the only difference between the Epson and 
IBM variations is the case color. IBM tac- 
itly admits to the interchangeability of the 
units by marketing its printer cable 
separately. 

I have a similar, though presently 
unconfirmed, suspicion concerning the 
IBM floppy -disk drive. Inspection of this 
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Be Picky. Get Economy, Quality, Flexibility 
and Compatibility from Board Level Products to 

Complete Multi -User Computer Systems. 

Bank Selectable 
S -100 128K Memory. 
Systems Group's new 
128K dynamic memory 
board has eight inde- 

pendent 16K software selectable 
memory banks, each addressable 
on any 16K boundry. It's jumper 
selectable so you're not PROM 
locked in to any one configuration. 
And with more advanced features, 
it's the most flexible in the 
industry. 

Fully Compatible - 
S-100 Boards. Use any 
of Systems Group's 
bank select memory 
boards for Alpha 

Micro Cromemco /CROMIX, 
Dynabyte, North Star, MP /M, 
OASIS and most other S -100 
systems. Other high quality S -100 
microcomputer boards include the 
newest high performance single 
and multi -user Z80 CPU board 
with up to 4 serial I /O's, floppy and 
hard disk controllers with Super 
CP /M and much more. All fully 
burned in and tested. 

Eight -Inch Add -On 
Floppy Disk, Hard 
Disk, and Tape Drive 
Subsystems. This 
series was created to 

provide a full range of mass 
storage products to complement 
the System 2800 computers. The 
subsystems also offer universal 
systems expansion to the users of 
other S -100 systems. 

For dealers only, circle 435. 
All other inquiries, circle 436. 
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Series 2800 Business 
Computers. Systems 
Group offers a choice 
of expandable systems 
with dual floppies (up 

to 2.4M Bytes) or hard disk (up to 
40M Bytes) w/ floppy (1.2M Bytes) 
or tape (20M Bytes) for back -up. 

Expandability. Add - 
on memory, I/O and 
drive subsystems 
means never being 
trapped into systems 

without flexibility. With Systems 
Group's reliable designs you can 
add more floppy and hard disk 
drives or tape back -up for increas- 
ing mass storage requirements. 
Add more memory and I/O for up 
to 12 independent users per 
system. Choose from Super CP /M, 
MP /M II, or OASIS operating 
systems. 

Come to Systems Group for 
any of your microcomputer needs. 
Everything from our new 128K 
Memory Board to complete sys- 
tems. We're helping make com- 
puters what they should have been 
in the first place. 

All Systems Group's products are war - 
ranteed for one year. Ask about our 30 day dealer/ 
OEM evaluation policy. 

CP /M and MP /M are Registered Trademarks 
of Digital Research. OASIS is a Trademark of 
Phase One Systems. Inc. 

Systems Group 
A Division of MEASUREMENT systems A controls incorporated 

1601 Orangewood Avenue 
Orange. California 92668. (714) 633 -4460 

TWX /TELEX 910 593 1350 SYSTEMGRP ORGE 

See us at the Houston Astrovillage & 
Astrodomain during NCC '82 or at 
COMDEX /Spring '82 in Atlantic City. 



Turn your TV into a time -sharing 
videotex display for $399: 

Now you can connect your family to 
the informative and entertaining world 
of CompuServe, The Source, Dow 
Jones News /Retrieval and other time- 
sharing and data -base networks. 

All you need is the RCA VP -3501 
Videotex Data Terminal (with built -in 
modem and RF modulator), your tele- 
phone and your TV set. You can get 
instant access to regional newspapers 
and newsletters... weather reports and 
sports results...computer games and 
more. You can use the VP -3501 to 
make airline reservations.. find restau- 
rant recommendations in cities around 
the world. Plus stock market and cor- 
porate data. Or access your school or 
business computer. You can even 
send electronic mail and buy products. 

In addition to information retrieval, 
the VP -3501 provides full interactive 
communications with a host computer. 
What you have working for you is a 
versatile, feature -packed interactive 
data terminal which can be worth far 
more to you than its low price. Its 
unique color -locking circuitry gives you 
sharp color graphics and rainbow -free 
characters. You get 20- and 40- char- 
acter formats in one of eight fore- 
ground colors and separate color 
backgrounds. 

With reverse video, you can empha- 
size certain letters, words, or sen- 
tences. A built -in tone generator...plus 
a white noise generator...let you create 
everything from the sound of explo- 
sions to the sound of music. The spill - 
proof, easy -to -clean keyboard is highly 
suitable for hostile environments. And 
its membrane key switches give you a 
natural feel. 

The VP -3501 is truly a fine Videotex 
Data Terminal. And don't forget, its 
made by RCA...the first name in tele- 
vision...now the foremost name in 
videotex terminals. 

See a demonstration at your com- 
puter or electronics dealer, or contact 
RCA. Order now and you'll get a free 
password and a free hour's time -shar- 
ing on both CompuServe and Dow 
Jones News /Retrieval! (Limited time 
offer.) 

For more information or to order, call 
toll -free. 800 -233 -0094. (In Pennsylva- 
nia, call 717- 393 -0446.) Visa or Master- 
Card orders accepted by phone. Or 
send a check including $3.00 delivery 
charge plus your local sales tax to 
RCA MicroComputer Products, New 
Holland Avenue, Lancaster, PA 17604. 

'Suggested User Price. 
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Letters 

item (see, for example, the IBM advertise- 
ment in the February 1982 BYTE, pages 24 
and 25) suggests that this drive is 
component- for -component identical to 
the Tandon 100 -1 51/4-inch drive currently 
available from various suppliers for ap- 
proximately half the IBM drive's price. 
The IBM Personal Computer Technical 
Reference manual should clear up this 
question (I'm presently awaiting the ar- 
rival of my copy), but a recent advertise- 
ment from VR Data Corporation 
(February 1982 BYTE, page 181) suggests 
that these drives are indeed equivalent. Of 
course, one is still left wondering whether 
installing such drives would void the war- 
ranty. 

In both these examples the IBM "un- 
bundling" practice referred to in Mr. 
Williams's article may serve the 
knowledgeable buyer almost as well as it 
does IBM -buyers aren't restricted to pur- 
chasing the peripherals from IBM because 
the interface cards (and the printer cable) 
are available separately. Though I sup- 
pose it's a case of caveat emptor, I think 
readers of the article would have been bet- 
ter served if at least the printer question 
had been addressed. 

As Mr. Williams said in the article, the 
IBM pricing strategy may easily become a 
source of hard feelings among users down 
the road. The present IBM policy of offer- 
ing 40 percent discounts to its employees 
(see "BYTELINES," February 1982 BYTE, 
page 328) makes the company's high 
prices particularly questionable because 
one doubts if IBM is so altruistic that it 
will take a loss on these sales. 

I've been an avid reader of your 
magazine since 1978, and I don't feel that 
these complaints imply a lower quality or 
objectivity in Mr. Williams's article as 
compared to that of any of the similar, ex- 
cellent product reviews BYTE has pre- 
viously published. I am disappointed, 
however, in IBM's apparent attempt to 
gouge its customers, because the typical 
buyer often approaches buying a system 
in terms of "how much can I get for 
$3000 ?" and will spend any money left 
over on more hardware or software from 
the same source. At least that's the case 
with me, and I'm still interested in the 
IBM Personal Computer (especially if I 

can buy and install Tandon drives in my 
system and still get service from IBM). 

Louis C. Kovacs 
RR 2, Box 30 
White Plains, MD 20695 

Circle 388 on inquiry card. 
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A situp e fact: 
The considerable 

benefits of a per- 

sonal computer like 

the Osborne 1® are 

often intangible, 

often exciting, and 

always expanding. 

The value of the 

Osborne 1 is clear 

and simple: 

$1795. Complete. 

$1795 includes this 
hardware: 
Z80Ar" CPU with 64K RAM 
Dual floppy disk drives with 100K 
bytes storage each 5" CRT 
Business keyboard with numeric 
keypad and cursor keys 
RS -232C Interface 
IEEE 488 Interface 
Weather- resistant, portable 
housing Operates on European 
and American voltages 

Trademarks: ZBO: Zilog 
Corporation SUPERCALC 

Sorcim Corporation 
WORDSTAR MicroPro 
International Corporation of 

San Rafael, California, U.S.A. 

$1795 includes this 
software: 

CP /M " Operating System 
WORDSTARTM word 

processing with MAILMERGP 
SUPERCALCTM electronic 

spreadsheet 
CBASIC® 
MBASIC® 

Registered Trademarks: 
OSBORNE 17 Osborne 
Computer Corporation CP /M: 
Digital Research MBASIC: 
Microsoft CBASIC: Compiler 
Systems, Inc. MAILMERGE: 
MicroPro International 
Corporation of San Rafael. 
California, U.S.A. 

MSBORNE 
SEE US AT NCC BOOTH #5710 AND COMDEX 

BOOTH #1860. 
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The Price Is Right 

Was I the only new CP /M user with a 
Z80 processor who was surprised (not to 
say annoyed) to learn that I could not 
assemble Z80 code with the CP /M assem- 
bler? I immediately searched for a Z80 
assembler, but I was astonished at the 
prices for such a basic utility (e.g., $162 
for Macro 80 from Microsoft). 

I have now discovered a small company 
with just the Z80 assembler I wanted at 
the price I wanted to pay, and I think 
other BYTE readers might like to know 
about it. The company is Software Tool - 
works (14478 Glorietta Drive, Sherman 
Oaks, CA 91423), and someone there pa- 
tiently answered my questions on the 
phone and then shipped my order very 
promptly.The product is the utility UV- 
MAC, a macro assembler for the Z80, and 
it costs $29.95. It's fast and has macro 
definitions and all the options most of us 
will ever need. Also included is an even 
faster stripped -down assembler (AS) with 
no macros. Altogether, it's a really fine 
package. 

The Software Toolworks offers other 
software (languages, utilities, games, and 
editors) all in the $24 to $39 range. This 
could be the beginning of the end of 
outlandish software prices! I recommend 
the company highly. 

Dr. David L. DuPuy, Associate Professor 
Department of Astronomy 
Saint Mary's University 
Halifax, Nova Scotia 
B3H 3C3 Canada 

In Praise of Elegance 

After debugging my typing, I feel Ed- 
ward Heyman's FIT program ( "FIT -A 
Federal Income Tax Program in UCSD 
Pascal," February 1982 BYTE, page 148) is 

one of the best ever to appear in a 

magazine and is a masterpiece tutorial on 
the elegance of Pascal. Christopher 
Morgan, the editor of BYTE, deserves 
commendation for recognizing the merit 
of the program and for devoting pages in 

Go To 
The Head Of 

Your Class 

Polish off 
your Apple "' 
with s disk 
drive from A.M. 
Electronics! 

Now there is an affordable, high 
performance, 51/4-inch disk drive 
that is fully compatible with your 
Apple -and compatible with your 
pocketbook. 

The AM Electronics drive 
comes complete with an Apple - 
beige case and connecting cables 
Its fully tested with Apple's disk 
operating system and software. 

Just plug it in - 
it's ready to run. 

You also receive a 90-day limited 
warranty and a 10 -day money back 
guarantee. 

Order Today. The 
Apple- compatible disk drive is 
now available direct from A.M. 
Electronics for only $395 (40 trackf -' 
or $495 (80 track). Upgrade your 
Apple with our disk drive today and 
increase the fruit of your labor. 

A.M. ELECTRONICS, INC. 
3446 Washlenaw Avenue Ann Arbor MI 48104 

313'973.2312 
Attention Dealers 8 Distributors: For information on attractive pricing and 

sales opportunities, call us today Key territories are still available. 
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his very popular magazine to the publica- 
tion of the source code. 

The program as published for calendar - 
year 1980 really works. In only a few 
minutes, I entered all the figures from my 
1980 tax return and got a result which 
agreed with my hand calculations to the 
penny (no mean feat). That in itself 
justified the two rainy days I spent typing 
in the 1328 lines of source code for the 
main program. The auxiliary programs in- 
volved a fair amount of typing, but they 
were much easier than the main program. 

Even more important than its being a 
working program is its excellence in il- 
lustrating the versatility and beauty of 
Pascal. It covers formatting, linked lists, 
extended precision using strings, files, 
data types, elegant algorithms, etc. I shall 
be studying it for months as a sophisticat- 
ed use of the language and as a tutorial. It 
will, of course, have to be modified for 
1981, but the beauty of the program and 
its lucidity is such that anyone with even a 
conversant knowledge of the language 
will be able to modify it. 

I recently purchased a text which pur- 
ported to be a guide to Pascal for engi- 
neers. It totally ignored the subtleties of 
the language and made no bones about it. 
All it aimed to do was translate old 
BASIC or FORTRAN programs to Pascal, 
totally ignoring the major intent and pur- 
pose of Pascal. Instead of "think Pascal," 
the attitude was "think FORTRAN and 
translate to Pascal." 

Anyway, Mr. Heyman's kindness in 
contributing an article with professional 
merit if not, perhaps, marketability, is 
much appreciated by those whose main 
interest is computer languages. 

Albert Weinshelbaum, M. D. 
9 Merrimac Court 
Danville, CA 94526 

Simplifying Apple PIAS 

I have been homebrewing with 
6800- series devices for several years now, 
and I have some comments on Kenneth J. 

Ciszewski's fine hardware article "Add a 
Peripheral Interface Adapter to Your 
Apple II" (January 1982 BYTE, page 324). 
While the circuits in figures 1 and 3 of the 
article will work for interfacing a 6520 
PIA (peripheral interface adapter) to the 
Apple, the 74LSO4 chip could be elimi- 
nated from both circuits. In both figures, 
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When you are racing toward that finish line, 
beating the competition is everything. IBC is 

the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our small 
business computer systems finish first. 

We finish first because we are faster, offer 
higher quality peripherals and can expand 
our system significantly beyond our nearest 
competitors. In fact, looking at the chart 
below, you can quickly see why knowledge- 
able resellers are choosing IBC. 

it\ 

ittktD11 
t_ 1 - 

Oasis Operating System 
(Max. Users) 

Ix 
9 

onyx 
5 

CPU Speed (MHz) 6 4 

Disk Speed I/O (MBISec.) 81 

Seek (Milli Sec.) 

Cache Disk Memory 

35 

Yes 

65 

50 

No 

Circle 220 on Inquiry card. 

Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write: 
OUTSIDE THE USA WITHIN THE USA 

raC/ntegratect Business Computers IBC,/ DISTRIBUTION 
21592 Marilla Street 4185 Harrison Blvd., Suite 301 
Chatsworth, CA 91311 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 



Letters 

the CSO and CS1 inputs of the PIA can be 

tied directly to +5 volts. In figure 1, the 
active -low CS2 input can be ungrounded 
and connected directly to the active -low 
Device Select line. In figure 3, the 

CS2s will stay connected to the 74LS42 
decoder as indicated. Pin 12 (D) of the 

74LS42 can be ungrounded and connected 
to the Device Select line, eliminating the 
74LSO4 again. 

The only other thing I note is that the 
CAl, CA2, CB1, and CB2 lines from the 
PIA are shown tied to +5 volts through 
1000 -ohm resistors. These lines can be 
very handy to use as handshaking signals, 
especially with a Centronics -compatible 
printer interface. The CA2 (or CB2) is 

used to send a Data Ready signal to the 
printer, while the CAl (or CB1) is used to 
receive a Data Accepted signal from the 
printer. The states of these lines are set 

and read through the control registers in 
the PIA under software control. 

Randy L. Kron 
Route 2 

Kalona, IA 52247 

Cruel but Fair 

In Robert Moskowitz's review, "Missile 
Defense vs. ABM" (December 1981 BYTE, 

page 80), the author regrets that Muse 
Software's ABM did not restore cities and 
that in On -Line Systems' Missile Defense 
the enemy continued to destroy cities after 
the defender ran out of ammunition. 

I agree that these features are unsports- 
manlike and may make the game less fun, 
but they are, if nothing else, very realistic. 

R. S. Peterson, Commander, USN 
1116 Davidson Rd., Apt. 133 

Nashville, TN 37205 

Algorithmic Roots 

I enjoyed David R. Borger's letter (see 

"Faster Algorithms," February 1982 
BYTE, page 18) describing a fast method 
for shuffling cards, and I can provide a 
source for this algorithm. It can be found 

in Combinatorial Algorithms, Second 
Edition, Albert Nijenhuis and Herbert S. 

Wilf (Academic Press, 1978). This book 
contains program listings and extended 
discussions of many related algorithms of 
potential interest to BYTE readers. 

Dave Bayer 
33 Cherry St. 
Somerville, MA 02144 

Seeking Fellow Explorers 
I am interested in joining a users group 

catering to Netronics Explorer 85 owners. 
Can you or any of your readers put me in 
touch with one7.If there is none, I would 
like to hear from anyone out there in- 
terested in forming one. 

Clarence Heier 
3430 93rd St. 
Sturtevant, WI 53177 

Now available from your computer store- 
the whole line of AJ couplers and modems. 

.. 
+ N4- . 

4110 
h 
Y.l. 
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411110 

®r A'411°44. 

igialoAro- 

Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0 -450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 
bps-VA 3400 protocols. 

Whether you need full or half duplex or both in one; 
originate or answer, auto answer; acoustic coupling, or 
direct -connect -there's a model for you in the AJ line. 

Starting now you don't have to settle for second best. 

For the location of your local 
computer store handling the AJ line, call toll -free: 

800/538 -9721 
California residents call 408/263 -8520, Ext. 307. 
See us at COMDEX /Spring in Atlantic City. 

ANDERSON 
JACOC3SON ll 
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RAPHICS 
a°° +``P FOR 

CP/M® COMPUTERS 

IThe first graphics software for 
CP /M systems, GRAFTALK re- 

duces data to pictures, giving you the 
ability to look at information that would 
otherwise be a boring text file. 

GRAFTALK is friendly and easy to 
use. Great for first -time users. But 
that doesn't mean GRAFTALK lacks 

capability. 
Bar charts. Pie charts. Line plots. 

Symbol plots. Composite plots. Text. 
Color. Advanced graphics, over 100 

powerful commands, and sophisticated 
"tuning" features. 

You name it, you can picture it. 
Available from: 

GRAFTALK® 

Lifeboat Associates 
(212) 860 0300 

Trademarks: CP /M: Digital Research 

GRAFTALK: Redding Group, Inc. 

Circle 145 on inquiry card. 

2 Terminals and printers for 
graphics and alphanumerics, from 

DATATY PE. 

The AUTOGRAPH terminal is based 

on the popular Telexdeo series. So 

you get all the terminal you need for 
your CP /M system's alphanumeric 
requirements. 

We've added the logic necessary to 
make the terminal fully compatible 
with GRAFTALK. (With ISSCO's 
Tell -A -Graf and Tektronix graphics 
software, too.) And you can combine 
a graphic display with alphanumeric 
information. (We can even supply 
retrofits for your Televideo terminals.) 

The AUTOGRAPH dot matrix 
printer is quiet, reliable, and fast. (You 
get up to 200 characters per second at 
only 54dbA.) 

The 7 x 9 dot print head will also 
produce draft -quality and correspon- 

AUTOGRAPH 
dence- quality letter characters. In the 
graphics mode you get a true hard 
copy of the graphics you create on 
your AUTOGRAPH terminal using 
GRAFTALK. 

3 You can now put graphics to 
work to communicate your busi- 

ness information. Quickly, easily, and af- 

fordably. Your local AUTOGRAPH dis- 
tributor can provide a demonstration 
of GRAFTALK and the AUTOGRAPH 
series. 

Call or write DATA TYPE for more 
information and the name of your local 
AUTOGRAPH distributor. 

RESULTS 

D D00 
Fri u 
1111©0M 

I1 
DATA TYPE 
2615 Miller Avenue 
Mountain View, CA 94040 
(415) 949 -1053 
Telex 172042 



US 
EVOLVE HERE!! 

In an era when the integration process has brought 
the mainframe computer down to the size of the 
microcomputer of years past, a new dedicated level of 
processing technique is in high demand. And with 
this demand a new evolution in computer technology 
has begun. This evolution will yield highly dedicated 
levels of processing and the blending of several genera- 
tions of computer technology. 

Within the software industry the development of 
tree structured programming has given way to a new 
tree structured processing architecture in -which three 
generations of computers can share the workload that 
will be demanded of the future generations of com- 
puters. 

This development is one of many new releases of 
REMOTE EVOLUTIONARY COMPUTERS, IN- 
CORPORATED. Its purpose is to coordinate all our 
new products into processing architectures that can 
meet and in many instances exceed the processing de- 
mand of the new computing society. 

The new architecture is BRANCHARC and its new 
software support is called SEE. These new concepts in 
data processing may prove to be new standards in the 
Microcomputer Industry. For more detailed info and 
reports on these new products contact: 

EMOTE EVOLUTIONA Y 
COMPUTERS, INC. 

ADVANCED ORDER OFFICE 

RT. #6; P.O. BOX 105, Lebanon, TN 37087 
or phone (615) 449-6663 

36 June 1982 © BYTE Publications Inc Circle 392 on inquiry card. 

Letters 

Brewing Up an Interface 

I was fascinated to read "A Homebrew 
Graphics Digitizer" by Neal Atkins and 
Enrique Castro -Cid (February 1982 BYTE, 
page 72). 1 would like to construct such a 
device, but my technical skills being what 
they are, I am not able to design the prop- 
er way to interface it with my Atari. If 

any of your readers could be of assistance 
I would greatly appreciate the help. 

Scott Berfield 
5816 North Sheridan Rd., 2F 
Chicago, IL 60660 

Keep It Technical 

I object strenuously to your decision to 
include in your Letters column of the 
February 1982 BYTE a letter on page 30 
from Steven Pacenka. 

I buy technical journals for technical in- 
formation. I believe that an antinuclear 
faction's ideas no more belong in the 
pages of BYTE than do any other views on 
moral or social issues. 

Perhaps you feel that this type of 
rhetoric has a place in your journal. If 
your answer is yes, than I can certainly 
exist without BYTE. 

Martin J. Weitzman 
POB 1153 
Loomis, CA 95650 

Powerful ELF 

In his review "The Flexibility of 
VisiPlot" (February 1982 BYTE, page 32) 
Robert E. Ramsdell claims that its com- 
panion program, VisiTrend, "is the most 
powerful forecasting and analysis soft- 
ware presently available." This is not 
true. 

Our statistical package ELF (Economet- 
rics and Linear Forecasting) does 
everything VisiTrend can do and much 
more. For example, ELF does regressions 
with 25 independent variables, while 
VisiTrend can handle only 5. ELF also 
does factor analysis, discriminant 
analysis, and ANOVA (analysis of 
variance), which VisiTrend does not. ELF 
has been available for over a year (and 
advertised in BYTE). 

Recently we released TWG /ARIMA, 
the first time -series -analysis package for a 
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Fletime'"'ock 
Card 

u11y Mountain Computer Sol w it ompatible 
Disk included with all softwarr 
Includes Datebookl" - a con fete esk calendar 
Time of day Internatiol time- keeping ability 
Calendar d4 Recharging battery backup 
Day of .zi'ek Complete software fornicating 
Progr.i1"iimer Offset time /date /day readout 

VIP'" CcI - "Versatile Interface Peripheral" 
(Available In, EPSON, NEC, C- IT011, IDS PRISM, OKIDATA and 
other graphic. printers soon.) 

VIP'" G- The Ultimate Graphics Card $1190* 
A Centronics Parallel Interface and Cable featuring:* 

Text and graphics screen dump routine 
(;rphics with inverse & emphasized modes 

$9900* 

MS MI 
OR= IMM 
rrl111CMrtINIMINI 

IMP 

w 
1=1 

IMO 1 

He, 11,11 

Retail l'n, r 

!Auger' picture le 
Variable lin(' length with left & right marg1 
Block graphics Chart Recorder Mode 
40" picture rota!' Upgradable ((1 VIP'" G+ 

049 °°* VIP'" G+ , 

has alllth/-e featres of the V1P' "'G plus: 
A s. l port with full RS/32 capability 
SoftwAare baud rate control fro l0 to 'x100 baud 

VIP'"' P - $11900* 
an Intefface card featuring: if Iwo parallel ports Upgradabtc S VIP'" SI' 

VIPI " SP ' $14900* 
an Interface card featuring: 

Iwo parallel ports One serial port 4. 
VIP'" Graphics Diskette 1995* *r the person who already owe .a )> allel interface 

4 and cable. Features: 
Full VIP'" I software capabilities 
Plus side -by -side twin pi( Dure c apalrility 
Self- documentation 

M Microcomputer Business Industries Corporation 
Suite 21111 1019 Ath Street 
Golden, Colorado 80401 
(703) 279-8438 1W X: 410 -934-0141 

National and international 
dealer inquiries weh . 

Aplar , , 11.44V.outI of Apple ( ongwAr, 1,. MSI. App44w,w. VIP, owl U.1.4..Á m 1.11,a,.1SO of Alw.. "mew,. ,. Ih,.. ... Indn.lro. 1 .11. ,4161.,. 
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We're proud of our 
service but continually 
search for ways to 
improve it. 

That's why we 
include this Report Card 
in every order we ship. 
(We even offer a $5.00 
discount to customers 
who fill out the card 
and return it.) 

We want to know 
what you think: what 
you like, what you 
don't. How can we 
serve you better? 

So far, we have 
received over 5,000 
Report Cards. You've 
told us you think our SYS 
salespeople are Call Alpha Byte for our low A 

knowledgeable and ATARI COMPUTERS friendly. You appreciate 
ATARI 800 699.00 HP RS- 232 1NTERF that we carry a full line ATARI 400 (16K) 339.00 

of products at the ATARI 810 DISK DRIVE 449.00 
ATARI 850 INTERFACE 449.00 PRINTERS 

lowest possible prices. ATARI 410 PROGRAM RECORDER 79.00 ANADEE DP 9500 1295.00 
And, you enjoy the EPSON CABLE 35.00 ANADEX DP 9501 1295.00 

MEMORY MODULE (16K) 89.95 C-ITOH F -10 40 CPS PARALLEL 1595.00 economy and conve- JOYSTICK CONTROLLERS ..10.00 C -ITOH 45 CPS PARALLEL 1770.00 
nience of mail-ordering. PADDLE CONTROLLERS 19.95 C-ITOH 40 CPS SERIAL 1870.00 

STAR RAIDERS 35.00 C -ITOH PROWRITER PARALLEL 549.00 Overall, we got an A- MISSILE COMMAND 35.00 C -ITOH PROWRITER SERIAL 695.00 
minus. Thank you. ASTEROIDS 35.00 C -ITOH COMET I 289.00 

INTEC PERIPHERALS EPSON ME -80 SCALL We'll continue to ask 
RAM MODULES EPSON MX-80 F/T SCALL 

for your opinion - our EPSON MX -100 GRAPHIC SCALL 
46K FOR ATARI 400 279.00 EPSON GRAFTRAX 90.00 goal is an A-plus. 32K FOR ATARI 800 135.00 IDS-445G PAPER TIGER 779.00 

ACTIVISION ATARI IDS -460G PAPER TIGER 945.00 

16K RAM KITS....13.95 CARTRIDGES IDS -560G PAPER TIGER 1195.00 
IDS PRISM 80 W/O COLOR 1099,00 

Set of 8 NEC 4116 200 ns. Guaranteed one full LAZAR BLAST 21 95 IDS PRISM 132 W /COLOR 1799.00 
year SKIING ... 21.95 NEC SPINWRITER 3510 S. RO 1995.00 CPS MULTIFUNCTION BOARD 199.00 

DRAGSTER . 21.95 NEC SPINWRITER 3530 P. RO. 1995.00 SUPERTALKER SD200. . 259.00 

DISKETTES CHECKERS 
21 95 NEC SPINWRITER 7710 S. RO 2545.00 ROMPLUS W/ KEYBOARD FILTER_ 179.00 

NEC SPINWRITER 7730 P. RO. . 2545.00 ROMPLUS W/O KEYBOARD FILTER. .130.00 
ALPHA DISKS 21.95 BRIDGE 21.95 NEC SPINWRITER 7700 D SELLUM 2795.00 KEYBOARD FILTER ROM 49.00 
Single sided. certified Double Density 40 Tracks. 

KABOOM 21.95 NEC SPINWRITER 3500 SELLUM 2295.00 COPYROM 49.00 
with Hub -ring. Box of 10. Guaranteed one full OKIDATA MICROLINE 80. .. ... .. .389.00 MUSIC SYSTEM 369.00 
year HEWLETT PACKARD OKIDATA MICROLINE 82A 549.00 ROMWRITER 149.00 

OKIDATA MICROLINE 83A. 799.00 APPLE CLOCK ..252.00 
VERBATIM DATALIFE HP COMPUTERS OKIDATA MICROLINE 84 1199.00 A/D + D/A 299.00 
MD 525 -01. 10. 16 26.50 HP -85A PERSONAL COMPUTER 2195.00 OUME 9/45 2149.00 EXPANSION CHASSIS 625.00 

MD 550-01 
MD 557-0 
MD 577-0 
ED 32 or 

FD 32 o 

FD 34./ 

VISTA COMPUTER CO. 
80 -80 COL CARD 329 00 

rONTROLLER. 549.00 

HP MAS 

77 

MONITORS 
NEC 12" GREEN MONITOR 179.00 
NEC 13" COLOR MONITOR 399 00 
SANYO 12" MONITOR (B 8 W) 249.00 
SANYO 12" MONITOR (GREEN) 269.00 
SANYO 13" COLOR MONITOR .469.00 
ZENITH 13" HI RES GREEN MON 139.00 
AMDEK COLOR I .389.00 
AMDEK RGB COLOR . 859.00 
AMDEK RGB INTERFACE 169.00 

00 
00 

00 
9.00 

.459.00 
539.00 
359 00 
279.00 

1/0.269.00 
199.00 
259.00 

ERFACE.149.00 
ERFACE 159.00 

99.00 
ACE 105.00 

MOUNTAIN 
HARDWARE 
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NEC PERSONAL 
COMPUTERS 
PC-80014 CPU 

PC-8012A I/O 
PC -8033A DISK I/O 
PC-8031A DUAL DISK 

899 00 

559 00 

125 03 

899 00 

APPLE HARDWARE 
VERSA WRITER DIGITIZER 

ABT APPLE KEYPAD 

MICROSOFT Z-80 SOFTCARD 

MICROSOFT RAMCARD 

VIDEO 80 x 24 VIDEO CARD 

VIDEO KEYBOARD ENHANCER II 

VIDEO ENHANCER REV 0.6 
VIDEX SOFT SWITCH 
M & R SUPERTERM 80 x 24 VIDEO BD 

SSM AIO BOARD (INTERFACE) A & T 

SSM Alo BOARD (INTERFACE) KIT 

APPLE FAN 

T/G JOYSTICK 
T/G PADDLE 

VERSA E -Z PORT 

MICRO SG A2 W/O CONTROLLER 

MICRO SC. A40 W /CONTROLLER 
MICRO SCI 440 W/O CONTROLLER 

MICRO SCI A70 W /CONTROLLER 
MICRO SCI A70 W/O CONTROLLER 
THE MILL-PASCAL SPEED UP 
PROMETHEUS VERSACARD 

SUPERCLOCK II 

LAZAR LOWER CASE 

MICROBUFFER u 16K W /GRAPHICS 
MICROBUFFER II 32K W /GRAPHICS 
WIZARD 30 COL VIDEO 

MODEMS 
NOVATION CAT ACOUSTIC MODEM 

NOVATION 0-CAT DIRECT CONNECT 

NOVATION AUTO-CAT AUTO ANS 

NOVATION APPLE-CAT 

UDS 103 LP DIRECT CONNECT 

UDS 103 JLP AUTO ANS 

HAYES MICROMODEM II (APPLE) 

HAYES 100 MODEM (S -100) 
HAYES SMART MODEM (RS -232) 
HAYES CHRONOGRAPH 

LEXICON LX -11 MODEM. 
RACAL VADIC 1200 BAUD /212A 

TERMINALS 
TELEVIDEO 910 
TELEVIDEO 912C 
TELEVIDEO 920C 
TELEVIDEO 950C 
ZENITH Z -19 

TRS -80 MOD I 

HARDWARE 
PERCOM DATA SEPARATOR 

PERCOM DOUBLER II 

TANGON 80 TRACK DISK DRIVE 
TANDON 40 TRACK DISK DRIVE 

LNW DOUBLER W/ DOSPLUS 3 4D 

MOD In DRIVE KIT 

259 00 
11900 
299 00 

159 00 

299 00 
129 00 

99 00 

29 00 

315 00 
165 00 
135 00 

44 95 

54 95 

3495 
21 95 

419.00 
479 00 
409 00 
629 00 

549 00 

329 00 

229 00 

12900 
59 00 

259 00 

299 00 
2'9 00 

145 00 
165 00 

.219.00 
349 00 
175.00 
209 00 

299.00 
325 00 

249.00 
225.00 
109.00 
795.00 

639 00 

745.00 
830 00 
995 00 
799.00 

2700 
15900 
429.00 
289 00 
159.00 

649 00 

MORROW DESIGNS 
FLOPPY DISK SYSTEMS 
Controller. P S Microsoft Basic. CP /Mx 
ABT 
DISCUS 2D (Single Drive - 500K) 869 00 
DISCUS 20 (Dual Drive - 1 MEG) 1499.00 
DISCUS 2 2 (Single Drive - 1 MEG) 1099 00 
DISCUS 2 2 (Dual Drive - 2 MEG) 1999.00 

HARD DISK SYSTEMS 
Controller. P S . Microsoft Basic. CP /M' 
Aar 
DISCUS M10 (10 Megabytes) 3099 00 
DISCUS M26 (26 Megabytes) 3749 00 

ISOLATORS 
ISO-1 3- SOCKET 53.95 
IS0.2 6- SOCKET 53.95 

BARE DRIVES 
TANDON 51/4 INCH 
100.1 SINGLE HEAD 40 TRK 

100-2 DUAL HEAD 40 TRK 

100-3 SINGLE HEAD 80 TRK 

100.4 DUAL HEAD BO TRK 

Circle 16 on inquiry card. 

219.00 
299 00 
299 00 
429.00 

TANDON THINLINE 8 INCH 
848.1 SINGLE SIDE 459 00 

8482 DUAL SIDE 549 00 

MICRO PRO 
APPLE CP/MT 
WORDSTAR't 
SUPERSORT'1 
MAILMERGE' 1 

DATASTAR't 
SPELLSTARt 
CALCSTAR1 

CP/W 
WOROSTAR 

SUPERSORT 

MAILMERGE 

DATASTAR 

SPELLSTAR 

CALCSTAR 

MICROSOFT 
APPLE 
FORTRAN' 

BASIC COMPILER 
COBOL 
Z -80 SOFTCARD 

RAMCARD 
TYPING TUTOR 

OLYMPIC DECATHLON 

TASC APPLESOFT COMPILER 

CP /M- 
BASIC 80 
BASIC COMPILER 

FORTRAN 80 

COBOL 80 
MACRO BO 

mu MATH /mu SIMP 
mu LISP /mu STAR 

249.00 
145.00 
90 00 

215 00 
169 00 
169 00 

31000 
195.00 
110 00 

245 00 
195 00 
239 00 

165 00 

31500 
595 00 

299 00 
159 00 

17 95 

2495 
159 00 

299.00 
319.00 
369 00 
595.00 
189.00 
219 00 
175 00 

APPLE SOFTWARE 
MAGIC WINDOW 79.00 
MAGIC SPELL 59.00 
BASIC MAILER 59 00 
APPLE PIE 99.00 
DB MASTER 179 00 
PFS (NEW) PERSONAL FILING SYSTEM 85 00 
PFS REPORT 

Z -TERM' 
Z-TERM PRO' 
ASCII EXPRESS 
HAYDEN APPLESOFT COMPILER 

EASY WRITER -PRO 

EASY MAILER -PRO 

EXPEDITER II APPLESOFT COMPILER 

A-STAT COMP STATISTICS PKG 

SUPER TEXT II 

FINANCIAL PARTNER 

LISA 2.5 
SUPERSCRIBE II 

79 00 

89 95 
129 95 

63 95 
149 00 

199.00 
79 00 
73.95 

129 00 
129.00 
199 00 

59 95 

99 95 

CONTINENTAL SOFTWARE 
G/L 
A/R 

A/P 
PAYROLL 

PROPERTY MGMT 

THE HOME ACCOUNTANT 

PERSONAL SOFTWARE 
DESKTOP PLAN II 

VISIPLOT 

VISITREND /VISIPLOT 
VISIDEX 
VISITERM 
VISICALC 

VISIFILES 

199.00 
199 00 
199 00 

199 00 

399.00 
59 95 

199 00 

179 00 

239 00 
199.00 

79 00 
199 00 
209 00 

CP /M® SOFTWARE 
THE WORD-SPELL CHECK 75 00 
d BASE II 599 00 
SUPER CALC 

SPELLGUARD 
P & T CP /Mx MOD II TRS -80 
COMMX TERMINAL PROG 

C BASIC 2 

PASCAL Z 

PASCAL MT+ 
PASCAL /M 
SYSTEMS PLUS - 

G/L. A /R. A /P. P/R 
CONDOR I 

CONDOR II 

229 00 
239 00 
175 00 

82 50 
1t500 
349 00 
439 00 
205 OC 

1799 00 
579 00 

849 00 

DIGITAL RESEARCH THRESHOLD ..31.95 

MAC 89.00 JAW BREAKER .. 24.95 

SID 

ZSID 

69.00 
97.00 

CROSSFIRE 

TIME ZONE 

16.45 
. 72.95 

PL/ 1.80 439.00 H/R FOOTBALL 32.95 
H/R CRIBBAGE 20.95 

SUPERSOFT PEGASUS II 25.95 

DIAGNOSTIC I 

DIAGNOSTIC U 

69.00 
89.00 SIRIUS SOFTWARE 

'C' COMPILER 179.00 SPACE EGGS 24.95 

UTILITIES I 59.00 GORGON 32.95 

UTILITIES II 59.00 SNEAKERS 24.95 

RATFOR . 89.00 EPOCK 29.95 

FORTRAN 239.00 BEER RUN 24.95 
HADRON 29.95 

TRS -80 GAMES PULSAR II 

EPOCK 

24.95 
29 95 

TEMPLE OF APSHAI 

HELLFIRE WARRIOR 

34 95 

34.95 EDU -WARE 
STAR WARRIOR 34.95 PERCEPTION PKG. 19.95 

RESCUE AT RIGEL 24 95 COMPU -READ 24.95 

CRUSH. CRUMBLE AND CHOMP 24 95 COMPUMATH. ARITHMETIC 39.95 

INVADERS FROM SPACE 1795 COMPU-MATH: FRACTIONS 34.95 

PINBALL 17 95 COMPU-MATH .DECIMALS. 34.95 

STAR TREK 3 5 17 95 COMPU -SPELL (REG. DATA DISK) .24.95 

MISSILE ATTACK 18 95 COMPU SPELL DATA DISKS T -4. ea. ' 17.95 

STAR FIGHTER 24 95 MORE GREAT APPLE 

TRS80 SOFTWARE 
GAMES 
COMPUTER QUARTERBACK 32.95 

NEWDOS /80 2.0 MOD I. U 139.00 TORPEDO FIRE 49.95 

LAZY WRITER MOD I, II 165.00 THE SHATTERED ALLIANCE 49.95 

PROSOFT NEWSCRIPT MOD I, III. 99.00 POOL 1 5 29.95 

SPECIAL DELIVERY MOD I. III 119.00 ULTIMA 33.95 

0-TRA SPECIAL DELIVERY MOD I. Ill 199 00 RASTER BLASTER 24.95 

TRACKCESS MOD I 24.95 FLIGHT SIMULATOR 2795 
OMNITERM SMART TERM MOD I, III 89 95 INTERNATIONAL GRAND PRIX 25.95 

MICROSOFT BASIC COMP FOR MOD I 165.00 SARGON II 28.95 

LDOS 5 1 MOD I, II 159 00 SHUFFLE BOARD 29.95 
FIREBIRD 24.95 

APPLE GAMES SNACK ATTACK 

THIEF 
24 95 

24.95 
PERSONAL SOFTWARE ROACH HOTEL 29 95 

CHECKER KING 21.95 JABBERTALKY 24.95 
GAMMON GAMBLER 21.95 THE WARP FACTOR 32.95 
MONTY PLAYS MONOPOLY 29.95 COSMO MISSION 24.95 
ZORKI 32.95 
ZORK II 32.95 SUPPLIES 
MONTY PLAYS SCRABBLE 34.95 AVERY TABULABLES 

1.000 3'h x 15/16 8.49 
GALAXY WARS 20.95 3.000 39s x 15/16 14.95 

ALIEN RAIN (AKA GALAXIAN) 20.95 5.000 31/2 x 15/16 19 95 

ALIEN TYPHOON 20 95 
APPLE PANIC 24.95 FAN FOLD PAPER 
MIDNIGHT MAGIC 
SPACE QUARKS 

29.95 
24.95 

(Prices F.O.B. S.P.) 
e 11 1810 WHITE 3.000 cl 29.00 

AUTOMATED SIMULATIONS 14 7/8 x 11 1818 WHITE 3.000 et .39.00 
INVASION ORION 

STAR WARRIOR 

20.95 
32.95 

TUES MORNING QUARTERBACK 25.95 
CRUSH, CRUMBLE AND CHOMP 2495 
THE DRAGON'S EYE 20.95 

MUSE SOFTWARE 
ROBOT WARS 32.95 
THREE MILE ISLAND 32.95 
A B M. 20.95 
GLOBAL WAR 20 95 
CASTLE WOLFENSTEIN 24.95 

ON -LINE SYSTEMS 
WIZARD AND PRINCES 29.95 
MISSILE DEFENSE 25 95 
SABOTAGE 20.95 
SOFT PORN ADVENTURE 24 95 

To order or for information call 

(213)7bó -0333 
Modem order line: (213)883.8976 

We guarantee everything for 30 days. It anything is wrong, return the item 
and we'll make it right. And, of course, we'll pay the shipping charges. 

We accept Visa and Master Card on all orders; COD up to $300.00. 
Add $2.00 for standard UPS shipping and handling on orders under 50 lbs, 

delivered in continental U.S. Call for shipping charges over 50 lbs. Foreign, 
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and subject to change without notice. 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
Circle 16 on Inquiry card. 
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What if you're having 
to clean floppy 
drive heads 
too often? 

Ask for SYNCOM diskettes, 
with burnished Ectypecoating and 
dust -absorbing jacket liners. 
As your floppy drive writes or 
reads, a Syncom diskette is 

working four ways to keep loose 
particles and dust from causing 
soft errors, dropouts. 

Cleaning agents on the burnished 
surface of the Ectype °coating 
actually remove build -up from 
the head, while lubricating it at 
the same time. 

A carbon additive drains away 
static electricity before it can 
attract dust or lint. 

Strong binders hold the signal - 
carrying oxides tightly within the 
coating. 

And the non -woven jacket liner, 

SYNC 

more than just wiping the sur- 
face, provides thousands of tiny 
pockets to keep what it collects. 

Liner collects and 
"pockets" loose 
particles 
Tightly bonded 
milled ferrous 
oxides 
Head -cleaning and 
anti -static agents 

To see which Syncom diskette 
will replace the ones you're 
using now, send for our free 
"Flexi- Finder" selection guide 
and the name of the supplier 
nearest you. 

Syncom, Box 130, 
Mitchell, SD 57301. 
800 -843 -9862; 605 -996 -8200. 

M 
Manufacturer of a full line of flexible media 

See us at the NCC, Booth #5510. 

Circle 432 on inquiry card. 
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microcomputer (also advertised in BYTE), 
which implements the Box -Jenkins tech- 
nique. This method is usually able to 
forecast commodity prices within 1.5 per- 
cent of the actual price. 

Perhaps the only thing more powerful 
about VisiTrend is the company that sells 
it. 

Eric Weiss, PhD 
The Winchendon Group 
3907 Lakota Rd. 
POB 10114 
Alexandria, VA 22310 

ARCNET Speed Correction 
The January 1982 BYTE (see "BYTE - 

LINES," page 296) carried a short piece 
about Tandy Corporation's ARCNET 
local- network system and its basis in 

Datapoint Corporation's Attached Re- 
source Computer (ARC). 

I enjoyed the article and appreciate the 
coverage. However, an error was made in 
reference to ARCNET's speed. The article 
stated that ARCNET operates at 21.5 
megabytes per second. This is incorrect; 
ARCNET operates at 2.5 megabits per 
second. 

Gerard L. Cullen, Vice President 
Corporate Communications 
Datapoint Corporation 
9725 Datapoint Dr. 
San Antonio, TX 78284 

More Memory 
for the ZX80 

I would like to correct one detail in 

Hilton K. Ernde's article "Memory Expan- 
sion for the ZX80 " (January 1982 BYTE, 
page 216). Mr. Ernde notes that the ZX80, 
when powering up, will not recognize 
more than 16K bytes of RAM (random - 
access read /write memory). This is true 
but not as restrictive as one might think. 

The ZX80 (and ZX81) can be forced to 
recognize up to 48K bytes of RAM. On 
the 8K -byte ROM (available as an option 
for the ZX80; standard on the ZX81), this 
is simply accomplished by using POKE 
statements to place the address of the last 
byte of memory plus 1 (i.e., the address of 
the first nonexistent memory byte) into 
the system variable RAMTOP (addresses 
16388 and 16389). The system- initializa- 
tion code can then be called directly from 
BASIC with the statement RAND USR 



What Are You Paying .. . 

For Room And Board? 

TRULY ONE OF A K /ND! 
THE FIRST AND STILL THE BEST SINGLE -BOARD Z80 COMPUTER. ONLY 
$895.00 BUYS YOU THE FOLLOWING FEATURES: 

Z80A CPU 

4 TIMERS (ZCTC) 

64K RAM 

2 SERIAL PORTS (ZSIO) 

2 PARALLEL PORTS (ZPIO) 

NEC FLOPPY DISK CONTROLLER 

HARDWARE 
SOFTWARE 

1 i 

PLUS MORE 

/7 ̀ jl 
SIERRA DATA SCIENCES 

Watch for our new RS -232 Multiplexer card (Software Con- 
trolled Switching). See us at Comdex Booth #1664. 

NEED H /GH SPEED SER /AL I/O PORTS? MPM? 

Fresno, California 

Marketing Division 
21162 Lorain Avenue 

Fairview Park, Ohio 44126 
(216) 331 -8500 

TELEX 980131 WDMR 

NETWORKING NECESSITY! 

LIGHTNING BUSS TRANSFERS ARE THE HEART OF THIS S -100 SLAVE 
COMPUTER. COMBINED WITH THESE OTHER GREAT FEATURES YOU HAVE 
MAINFRAME POWER IN YOUR GRASP. 

Z80A CPU 

4 TIMERS 

64K RAM 
2 SERIAL PORTS (ZSIO) 

4 PARALLEL PORTS (ZPIO) 

ON -BOARD EPROM BURNER 

THIS 4 PORT SERIAL I/O CARD PROVIDES EXPANSION FOR YOUR SYSTEM 
NEEDS. ALSO AVAILABLE WITH SYNCHRONOUS COMMUNICATIONS 
CAPABILITIES. 

4 SERIAL PORTS (ZSIO) 

4 TIMERS (ZCTC) 

0 -880K BITS /SECOND 
BAUD RATES PROGRAMMABLE 75 TO 19.2K 

PLUS MORE . . 

OUR BOARDS CAN BE CONFIGURED TO OPERATE WITH THE 
FOLLOWING SOFTWARE PRODUCTS: 

'CP /M 'MP /M 'CP /NET 
-TURBODOS SINGLE USER OR NETWORKING 
SPECIAL NETWORKING SOFTWARE 
KONAN HARD DISK SUB SYSTEMS 

'REGISTERED TRADE MARK OF DIGITAL RESEARCH CORPORATION. 
"REGISTERED TRADE MARK OF SOFTWARE 2000. 
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ive la Diffennce 
Micros may all seem alike with their Z-80 logic. S-100 bus. and CP /M" 
operating system. 

Until you take a hard look. 
Only Delta is the "Private Computer." You won't find it in some 

department store. We market exclusively through systems integrators 
who add value to our product. 

Delta fields a complete product line. from single-user systems to 
64-user distributed processing networks. 

Delta offers an expanding software library; engineering and 
software development assistance; extensive factory service 

and support. 
Delta's flexible financial program keeps you in 
business, keeps your profits up. 
Some of our competitors may claim there's not much 

difference between us and them. 
But Vive La Difference.* 

DELTA 
PRODUCTS 
INC. 

15392 Assembly Lane 
Huntington Beach. California 9.2649 
(714) 898 -1492 
Telex: 681.367 DELTMAR H IBH 

*See it. believe it. Send for Delta's 
half -inch video tape promo today 
(specify Beta or VHS). 

^Registered trademark of Digital Research 
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997. The machine will then reinitialize, 
placing the stack at the end of memory. 

On a ZX80 with the 4K -byte ROM, the 
same result can be achieved with slightly 
less ease. The 4K -byte ROM has no RAM - 
TOP system variable. It is thus necessary 
to write a short machine -code routine to 
perform the parallel function. The follow- 
ing code will initialize the ZX80 (4K -byte 
ROM) with up to 48K bytes of RAM: 

LD A,$3F 
LD HL,$BFFF; For 32K 
JP INIT ; @$26B 

Heuristics of Massachusetts is a com- 
pany devoted to supporting the Sinclair 
line of computers. We are attempting to 
fill what we see as the one hole in the 

Sinclair domain -information and docu- 
mentation. It is nice to know that we 
aren't the only people who feel that this 
hole exists. 

David B. Ornstein, President 
Heuristics 
25 Shute Path 
Newton, MA 02159 
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A Fix for GEOSAT 

I would like to take this opportunity to 
thank the many people who have written 
or called me with comments and questions 
on my article "The GEOSAT Program" 
(January 1982 BYTE, page 420). In par- 
ticular, I would like to thank Mike Flaher- 
ty of Miami, Florida. While running the 
program, he created a condition for which 
I had failed to check. That condition oc- 
curs when a zero latitude is entered by the 

receiver position (i.e., the receiver is on 
the equator). In that case a division -by- 
zero error occurs. 

To fix that one case, the following code 
should be entered at line 299: 

299 If L1 = 0 then L1 = 1.0E -4 

I would also like to thank Cedrig 
Onsruth of Merrimack, New Hampshire. 
Because of discussions with Cedrig, I will 
be adding some enhancements to the com- 
putational section of this program. 

If anyone is interested in obtaining the 

derivations of the formulas used in this 

program, I will be glad to send them a 

copy if they would supply me with a self - 
addressed, stamped envelope. 

Steve Emmett 
12816 Tewksbury Drive 
Herndon, VA 22071 

In Search of Faster Modems 

This letter concerns itself with the ques- 
tions of modem transfer speed, cost of 
high -speed modems, and transmission 
protocols. It is quite clear that the stan- 
dard 300 bits per second (bps) Bell -103- 
compatible modem has become extremely 
popular in the microcomputer communi- 
ty. However, as is probably very obvious 
to those who use these modems frequent- 
ly, 300 bps is quite slow. Although 
1200 -bps modems do exist, they can cost 
as much as eight to ten times that of a 

300 -bps modem. Furthermore, there are 
two different protocols for 1200 -bps corn - 
munication: Bell 212A and Racal -Vadic 
protocols. Thus what we really need are 



We don't make a Winchester for just 
anybody. 

We're Corona Data Systems and we've made Starfire, a 
Winchester disk just for Apple II*. 
What's in it for you? 
5 million characters of storage. And that's not all. You'll get 
Corona's Disk Partitioning which allows for up to 16 sep- 
arate operating systems such as Apple DOS, CP /M *and 
Pascal, all sharing the same disk. Of course, you'll still 
be able to use DB Master *and protected software like 
VisiCalc *. 
Double Size Volumes. 
And with our Double Size Volumes, your Apple DOS is trans- 
formed into something special that offers larger data files. 
And you'll never have to type commands like "catalog" 

and "run" or type program 
names again. You can even 
forget what volumes the pro- 
grams are in. 

Reliability. 
But you'll never forget Star - 
fire's reliability. That's be- 
cause we built DataGuard, 
the feature that will correct errors, not just report them. And 
we also provide a one -year warranty that you can count 
on. That's reliability. 
So why take chances? With Starfire, you're not just adding 
a hard disk to an Apple II, but transforming an Apple II into 
a full hard disk business computer. 

corona 
21541 Nordhoff Street, Unit B Chatsworth, California, 91311 (213) 998 -0505 

Circle 133 on Inquiry card. 

Starfire - the Winchester disk made just for Apple II. 

'Starfire and DalaGuard ore trademarks of Corona Data Systems ' Apple II is a registered trademark of Apple Computers, Inc. VisiCalc is a trademark of Personal Software Inc 

CP'M is o registered trademark of Digital Research. Inc DB Master is a trademark of Stoneware 
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simply 
559900 
* 13" RGB Color. 

* 16 Colors on your 
Apple Ill ® or IBM. 

* Up to 80 Characters per line. 

* 360 Dots per color. 
(horizontal resolution) 

* Available for immediate 
shipment. 

Other models available: 

12" Green Phosphor 
(1200 lines resolution) $179.00 

12" Black & White 
(15 Mhz) $139.00 

Contact your local dealer 
or call us direct. 

Toll Free 1- 800 -258 -6370 

® MONITORS BY 

10O 
® Apple Ill is a registered 

trademark of Apple Computer. 

18 Bridge Street, Salem, NH 03079 
Tel. (603) 893 -2047 
TWX: 710- 366 -0502 
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the so- called "triple" modems which sup- 
port data rates of 300 bps and 1200 bps 

under both of the above protocols. With 
1200 -bps communication, phone costs are 

reduced accordingly and interactive pro- 
gramming is much more feasible. (With 
appropriate data compression, e.g., Huff- 
man coding, an additional transmission - 
speed factor of 2 can be obtained on many 
types of redundant data such as English 
text and ASCII files.) My point is that 
some innovative company should break 
the $800 price barrier and provide us with 
higher -speed modems. I believe that the 

demand would justify the undertaking. 

Anthony Skjellum 
1695 Shenandoah Rd. 
San Marino, CA 91108 

Because they work in both the digital 
and analog domains, modems must deal 
with subtle problems that occur only at 
the intersection of these domains. The 
binary phase- coherent FSK (frequency - 
shift keyed) transmission method of the 
low -speed Bell 103 modem is limited in its 
transmission speed by the bandwidth of 
the two -wire telephone line. To pack 
more bits into the same bandwidth, a 

faster modem must modulate its data in 

some other way. 
The Bell -212A and the Racal -Vadic pro- 

tocols are the two most commonly 
employed for full -duplex medium -speed 
1200 bps transmissions; both are variants 
of a technique called quadrature 
amplitude modulation, or QAM, which is 

a four -level PSK (phase -shift keyed) pro- 
tocol. (A somewhat older protocol, used 
by Bell- 202 -type modems, works only for 
half- duplex transmissions, where "half - 
duplex" means that transmission of data 
occurs alternately in two directions over 
the same two -wire link. Bell 202 modems 
have often been used over four -wire links, 
so that transmission in both directions can 
proceed simultaneously. 

In 1973, before the Bell 212A had been 
introduced, Racal -Vadic developed a pro- 
tocol for its VA3400- series medium -speed 
modems that allowed full -duplex 
1200 -bps transmission over two -wire con- 
nections. Three years later, the Bell 
System brought out the 212A modem, 
which incorporated a different design 
methodology and was not compatible 
with the VA3400 protocol. 

An originate -mode 212A transmits on a 

carrier frequency of 1200 Hz, on which 
the data bits are phase -shift modulated, 
and the answer -mode 212A transmits on a 

carrier at 2400 Hz. Many telecommunica- 
tion engineers have objected to Bell's 
choice of frequencies, because the answer - 
mode transmission frequency is exactly 
the second harmonic of the originate 
transmission frequency. Second -harmonic 
distortion is quite common in analog cir- 
cuitry in general and is pandemic in 

telephone handsets. Therefore, making an 
acoustic -coupled version of the Bell 212A 
is extremely difficult, because the 
telephone handset may fool the modem 
into thinking that the answer carrier is 

present when it is not. 
In contrast, Racal -Vadic set up its 

originate -mode dataset to transmit its car- 
rier tone at a frequency of 2250 Hz, while 
its answer -mode counterpart transmits on 
a carrier at 1150 Hz. The originate modem 
is never in danger of being fooled by the 
second harmonic of its own carrier, 
because the harmonic falls at 4500 Hz, 
well outside the communication pass - 
band. Racal -Vadic claims other advan- 
tages of its equipment, but the frequency 
difference is the most fundamental. 

Racal -Vadic thinks its own protocol is 

better, but not wishing to neglect the Bell - 
compatible segment of the telecom- 
munication market, it developed the 
VA3451 triple modem, which sells for 
$900. This device can operate using the 
low -speed Bell -103 protocol and both the 
medium -speed Bell -212A and VA3400 
protocols. Another firm that makes triple 
modems is Anderson -Jacobson, which 
recently announced the Model ÁJ1233 
acoustic- coupled triple modem ($995 for 
one unit). Perhaps more companies will 
enter the field and increase the level of 
competition, but medium -speed modems 
are necessarily more complex than the 
low -speed ones. 

For further information, contact Racal - 
Vadic Inc., 222 Caspian Dr., Sunnyvale, 
CA 94086, (408) 744 -0810, and Anderson - 
Jacobson Inc., 521 Charcot Ave., San 
Jose, CA 95131, (408) 263 -8520. 

For information on Huffman codes and 
other means of compression, see "Text 
Compression" by James L. Peterson 
(December 1979 BYTE, page 106), "An In- 
troduction to Data Compression" by 
Harold Corbin (April 1981 BYTE, page 
218) and "An Effective Text- Compression 
Algorithm" by David Cortesi (January 
1982 BYTE, page 397). The problem with 
text -compression codes is that as yet no 
particular code has become used widely 
enough for many people to bother setting 
up their equipment to transmit and 
receive compressed data ....R. S. S. 



The Link-from Panasonic. 
The portable computer that lets you take the advantages 

of an office computer anywhere you go. 
The Link. 
It's the next 

major business 
tool because it's a 
full -logic computer 

to work for him 
from any tele- 
phone booth. He 
can check credit 
ratings and in- 

that's information with other computers that's fully portable. with the telephone modem. ventory, trace 
By itself, it can perform a wide shipments, enter orders, make 

variety of sophisticated comput- bids and estimates, and much 
er functions because it can store more. So The Link can make him 
4K bytes of information. Equally and his office computer much 
important, it can link you to the more productive. 
information and brainpower of By adding the microprinter, 
your main office computer- the salesman gets hard copies of 
wherever you go. You can program information right on the spot -an 
in Microsoft Basic.®Yet it's easy to instant record of his transactions. 
operate, even if you've never By adding the TV adapter, 
worked with a computer before. he can display information and 

Imagine. Using just The Link, 8 -color charts on any color TV 
anyone in the field, the plant or on 
the sales floor -like salesmen, 
managers, engineers or retailers - 
can now answer questions that 
used to mean a trip back to the 
office. A sales engineer, for 
example, types data into The Link 
and gets detailed product infor- 
mation and specs on the spot. 

And The Link is part of an 
entire computer system: By 
adding different optional com- 
ponents, you can create what- 
ever kind of computer you need. 
Wherever you need it. 

By adding the telephone 
modem, for example, a salesman 
can put his company's main 
office computer or a data bank 

Display information and charts with the TV adapter. 

screen. So he can use data from 
his office computer to develop 
a sales presentation in a motel 
room. And show it on a client's 
video monitor the next day. 

If the salesman needs to 
work with a bigger program and 

The Link. It will change the way the world uses computers. 

Circle 359 on inquiry card. 

more memory, other optional 
components increase The Link's 
capacity to 52K RAM plus 64K 
ROM. That's more than many 
desktop computers. 

The Link measures only 
9" x 4 ", weighs only 21 ounces, 

- Ji. 

Lt., 

' 

' - 

Take The Link and all its components anywhere 
in its slim attaché case. 

and runs on AC or rechargeable 
batteries. 

And it costs only $600.00.* 
That's amazingly small when you 
realize the big change it could 
make in the way you do business. 

r 
Manufacturer s suggested price. 

Panasonic Company,Portable Computers 
One Panasonic Way, Secaucus, N.J. 07094 

Please send me information on The Link. 
Please have a salesman call me. 

NAME 

TITLE 

COMPANY 

TYPE OF BUSINESS 

ADDRESS 

CITY STATE ZIP 

PHONE NUMBER 

Pt E tiE PnraE 

Panasonic® 
just slightly ahead of our time. 

BJ 
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Now you don't have to decide 
between a 

personal computer and 
aVT100 terminal. 

Digital's introduced a per- 
sonal computing option which 

can turn a VT100 terminal into a 
personal computer that uses the 

CP /M® operating system. 
It's called Digital's Personal Computing 

Option. You can purchase just the option, or you 
can buy the complete terminal /computing pack- 
age called the VT180. 

Either represents significant advantages over 
the choices available to you now. For now, you 
can provide access to a large computer and per- 
sonal computing at the same terminal. 

More than that, you save the 
additional cost of putting personal 
computers and terminals side by 
side on the top of a desk. 

With the CP /M óperating sys- 
tem Digital's personal computing 
terminal will run the literally hun- 
dreds of programs available for it. 
Including word processing, mailing 
lists, financial modeling, statistics, 
even data base communications -in 
addition to the many more being 
specially edited for this terminal. 

And by virtue of the fact that Digital's per- 
sonal computing terminal is VT100- based, you get 
all the features that people buy VT100s for in the 
first place. Features like smooth scrolling with 
up to 132 columns display, split -screen viewing, 
double- height and width characters, and 
reverse video. 

Plus a reputation that's second to none in the 
industry. Plus Digital's service, on -site, anywhere 
in the world. 

All of this should make great sense when 
you're confronted with the choice of terminals or 
personal computers. 

Because now you can pick one and get both. 
See your Digital dealer for more infor- 

mation or write: Digital Equipment 
Corporation, Terminals Product Group, 
2 Mt. Royal Avenue, UPI -5, Marlboro, 
MA 01752. Telephone toll -free 800- 
225 -9378 (outside the continental U.S. 
or in Massachusetts call 617 -480 -4077) 
between 8:30am and 5:00pm Eastern 

AalargarNiiiiiiirm time. In Europe: 12 Av. des Morgines, 
CH -1213 Petit -Lancy /Geneva. 
In Canada: Digital Equipment of 
Canada, Ltd. 

11.17i 
isZ7i= 

d 
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The Videodisc Interfacing Primer 
Learn what it takes to develop interactive videodisc programs. 

Rod Daynes 
Videodisc Design /Production Group 

POB 83111 
Lincoln, NE 68501 

Imagine yourself as a student pilot in a light plane corn- 
ing in for a landing. As you make your approach, you see 
the landing strip through the propeller's arc. The corn - 
puter informs you of the distance to the field. You glance 
at the instruments, and then back at the field. The sound 
of the engine changes as you glide in for the touchdown. 
You then request a view of the landing as seen from the 
field. The computer responds to your request, and asks if 
you want to repeat the landing. Are you flying a super 
complicated flight simulator? No, you're interacting with 
a videodisc player interfaced to a personal computer. 

This experimental flight- training program developed 
by the Nebraska Videodisc Design /Production Group 
uses a realistic visual database from the videodisc player 
controlled by a TRS -80 Model III, which also provides 
the text "overlay." The overlay is used to plot running 
distances between the airstrip and the aircraft; provide 
additional instrumentation data; and point out tutorial 

About the Author 
Rod Daynes is the director of the Videodisc Design /Production 

Group. Starting in 1978, the Office of Science and Technology at the 
Corporation for Public Broadcasting funded station KUON -TV at the 
University of Nebraska to investigate the potential of videodisc tech- 
nology, with special emphasis on interactive and educational applica- 
tions. Initial funding was used to investigate interactive videodisc 
applications for the hearing impaired. This resulted in the first two 
videodiscs ever made with closed captions, providing teletext -like ap- 
plications for hearing- impaired children. The Nebraska Videodisc 
Design /Production Group has since developed more than 30 interactive 
videodiscs covering a variety of subjects. 
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information for the pilot trainee, all "keyed" over the 
videodisc -player picture (see photo 1). 

[Editor's Note: Like all new developments in 
microcomputers, videodisc interfacing comes complete 
with its own set of technical terms and jargon. The 
author has thoughtfully provided a glossary, located at 
the end of this article, to help decipher these 
terms. ...S. J. W.] 

Another example of computer -controlled interactive 
videodiscs is Think It Through, a problem- solving 

MERE ÂRE YOII LAUlillfi PAT MOP 
, . 

Photo 1: An "instrument tutorial" section of a low -cost flight - 
training system using the "overlay" interface, a TRS -80 Model 
III, and an optical videodisc player. The text, generated by the 
computer, is keyed directly over NTSC video (the flight in- 
struments). 



exercise /sleuth -game series developed for hearing - 
impaired children in conjunction with the University of 
Nebraska's Barkley Memorial Center (see photos 2, 3, 
and 4). Designed to incorporate elements of a mystery 
story and an adventure game, Think It Through uses 
visuals from the disc and prompts generated by the corn- 
puter to pose problems for the children to solve. Two 
discs are in the series, each with a different subject mat- 
ter. But both use the same basic problem -solving ap- 
proach: defining the problem, selecting a possible solu- 
tion, and then testing the solution to see if it works. The 
game Something's Missing contains 76 different motion 
sequences. The terrific idea about these games is that 
when the computer is added, these sequences can be 
redesigned, frozen, accelerated, slowed down, and 
treated in an almost infinite variety of ways, which is the 
heart of the idea behind interactive video. 

System Classification 
Our general approach to all of this has been from a 

potential user's point of view. Our main interest is in 
what it takes to put together a usable system with em- 
phasis on producing the discs themselves. (We have 
focused almost exclusively on optical reflective discs, 
otherwise called "constant angular velocity (CAV)," 
since optical transmissive discs are seldom used and most 
capacitance discs are not frame addressable.) 

Because so many different types of videodisc players 
are on the market, we developed classifications based on 
the functional capabilities of the players in relation to 
their intended uses: 

Level One: This includes "consumer" videodisc players, 
such as the Pioneer VP -1000 and Magnavox 8000. They 
are characterized as having individual frame addressabili- 
ty, worst -case frame access (1- 54,000) less than 20 sec- 
onds, limited memory, and no processing power. 
Level Two: These "industrial" videodisc players, such as 
the Sony LDP -1000 and the Discovision Associates 
(DVA) PR -7820, have the capabilities of level one, im- 
proved worst -case access times (the DVA PR- 7820 -3 is 

fastest at less than 4 seconds), two -way player /com- 
puter communication capabilities, and a built -in micro- 
processor. 
Level Three: This level includes either a level -one or level - 
two videodisc player interfaced to a personal computer. 

Actually, this classification also has a level zero, which 
includes players having no inherent capability for 
still /freeze framing and addressability, such as the CED 
(capacitance electronic disc) systems and optical discs 
designated as "extended play," or CLV (constant linear 
velocity). Also, a level -four group includes even more ad- 
vanced systems. 

Level One 
The principal videodisc player in this category is the 

Pioneer VP -1000 (see photos 5 and 6). The VP -1000 is 

2 

3 

4 

Photos 2, 3, and 4: These photos are taken from an experimental 
videodisc /computer sleuth -game series for hearing- impaired 
children. In this game, called Something's Missing, Mr. Jones, 
the grocer, sets up the problem (some items are missing from his 
shelves). Open captions are video generated (photos 2 and 3), 
and the computer prompts the student via the "overlay" (photo 
4). 
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Magnavox 
Model 8000 

Pioneer 
VP -1000 

Sony 
LDP -1000 

DVA PR -7820 
1, 2, 3 

Still frame X X X X 
Step frame X X X X 

Slow motion variable variable 1/5 variable 
Fast play forward x3 x3 x3 
Direct frame access X X X 
Scan /search X X X X 
Remote control option X X 
Dual audio X X X X 
Pause (CLV) X X 

Auto repeat X X 

Chapter stop X X 
Picture stop X X 

Programmable X X 
Digital disc dumps X X 
Worst -case access (secs) 20+ 18 -20 5 2 -5 
Power 65 W 95 W 95 W 130 W 
Weight 28 lb 39 lb 44 lb 54 lb 

With additional circuit board 

Table 1: Comparison of videodisc- system capabilities. The table covers level one and two systems that are not interfaced to a 
microcomputer. 

Photo 5: The Pioneer VP -1000 consumer (level -one) optical 
reflective videodisc player. 

Photo 6: The Pioneer VP- I000's control panel. The VP -1000 is 

distinguished from other level -one players by its ability to 
directly access a videodisc frame and its remote -control unit. 
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capable of "searching" directly to any addressable frame 
on the disc, which is essential for interactivity and exter- 
nal control. Also, it has a remote -control unit, which 
means that all typical functions of an optical videodisc 
player (see table 1) come together in one place, the 
remote -control jack. The Magnavox 8000 is capable of 
displaying individual frames, but can only grossly access 

individual frames, much in the same manner as you 
thumb through a book to find a single page. 

The Pioneer VP -1000 can read "picture stop" and 
"chapter" codes if they are encoded on the disc. A picture 
stop halts forward play of the disc on the frame where it 
has been encoded. Currently, with the VP -1000, the 
frame number has to be displayed. If this is not done, the 
player will ignore it (this may change in future versions). 
The Magnavox player requires a special circuit card to 
read picture stop codes. 

The chapter code enables the VP -1000 to directly 
search to the first frame of a chapter. This is handy if you 
want to find a particular set of still frames or a motion se- 

quence. The Magnavox player, since it cannot directly 
access single frames, finds chapters during a "scan" by 
sampling every 400 frames (also called the "landing 
pad "). 

Keep these features in mind. When you finally decide 
to connect your level -one system to your computer, pic- 
ture stops and chapter codes can make your program- 
ming more economical. 

Level Two 
Only two level-two videodisc-player systems are cur- 

rently on the market. The first is the DVA PR -7820 series 
Models 1, 2, and 3 (see photo 7). Models 2 and 3 differ 
because of two updates of the 7820's EPROMs (erasable 
programmable read -only memories). The second system is 

the Sony LDP -1000 (see photo 8). Sony also has a Model 



2 with updated EPROMs. (A third videodisc player, the 
Thompson -CSF, has yet to get off the ground.) Before the 
release of the LDP -1000 in 1981, we had been using the 
reliable DVA players with no real complaints. We are 
now using both and are quite enthusiastic about the 
LDP -1000 because it offers some different features. 

Level -two videodisc players are distinguished from 
level -one systems mainly by their programmability. You 
can program these players, on a limited basis, to execute 
a set of frame searches and autostops, to wait for input 
from the user, and to branch back into the programmed 
instructions accordingly. Programs can be recorded onto 
the second audio track of the videodisc and loaded into 
the videodisc player's RAM (random- access read /write 
memory). Multiple loads are possible, allowing maxi- 
mum use of available memory. 

The DVA PR -7820 Models 1, 2, and 3 contain F -8 
microprocessors with 1023 bytes of RAM (initial memory 
locations per load). Commands and registers are stored in 
these locations. Each command takes up one byte. For ex- 
ample, if you want the player to find frame 1000, then 
play to frame 3000, the DVA commands would be: 

Bytes Command Comment 
1 1 

2 0 

3 0 
4 0 

5 Search Find frame 1000 
6 3 

7 0 

8 0 

9 0 

10 Autostop Play to frame 3000 

A more sophisticated program would use registers to ac- 
complish the same task: 

Program 
Bytes Step Command Comment 
1 1 

Recall Activates register 1 

1000 
Store Stores 1000 in 1, activates 2 

2 3000 
Store Stores 3000 in 2 

3 1 1 

4 2 Recall Activates register 1 

5 3 Search Frame 1000, activate 2 

6 4 Autostop Play to 3000 
7 5 Halt 

This is useful if you want to save RAM, especially if your 
program searches and autostops frequently. 

The Sony player also provides approximately 1023 
bytes of initial memory, but there are a couple of differ- 
ences. First, the idea of searching and autostopping is im- 
plied. The programming structure permits the user to 

Photo 7: The Discovision Associates (DVA) PR -7820 "in- 
dustrial" (level -two) optical reflective videodisc player. The 
DVA PR- 7820's EPROMs have been updated twice (Models 2 

and 3), resulting in faster search times and increased user - 
definable functions. Two -way communication between com- 
puter and disc is possible. 

Photo 8: The Sony LDP -1000 (level -two) optical reflective 
videodisc player, which has a built -in RS -232C interface. 

program up to 63 "segments" on two pages, totaling 512 
lines (0 -255 and 256 -511). The other difference is that 
each command does not consume one memory location. 
Following the previous example, this is how the 
LDP -1000 would store a simple program: 

Bytes 
(Lines) Command 
1 Stop 
2 S001 
3 Play 
4 S002 

Comment 
Stop on .. . 

Segment 1 

Play to the end of .. . 

Segment 2 

You would then define the length of each segment like 
this: 

Bytes 
1 

2 

Command 
Segment 1 = 1 -1000 
Segment 2 = 1000 -3000 
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Listings la and lb: Comparison between programs for the DVA PR -7820 and the Sony LDP -1000. Both programs perform the same 

function, but the Sony program is shorter because of its more efficient management of memory. 

la 

A DVA PROGRAM: 

00 0 
01 1 

02 RECALL 
03 2 
04 STORE 
05 1 

06 2 
07 8 
08 5 
09 6 
10 SEARCH 
11 5 
12 INPUT 
13 0 
14 1 

15 1 

16 BRANCH 
17 2 
18 9 
19 BRANCH 
20 3 
21 6 
22 BRANCH 
23 3 
24 6 
25 BRANCH 
26 3 
27 6 
28 BRANCH 
29 STP FWD 
30 1 

31 O 
32 WAIT 
33 5 
34 0 
35 BRANCH TO MUSIC 
36 6 
37 8 
38 0 
39 1 

40 SEARCH REMEDIATION START 
41 7 
42 3 
43 1 

44 O 
45 AUTOSTOP REMEDIATION END 
46 1 

47 DEC REG SUBTRACTS 1 FROM REG 1 

48 5 
49 BRANCH TO QUESTION 1 

50 1 

51 2 
52 8 
53 7 
54 0 
55 SEARCH MUSIC START 
56 1 

57 3 
58 2 
59 7 
60 0 
61 AUTOSTOP MUSIC END (NEXT QUES) 
62 HALT 

Ib 

A SONY PROGRAM DESIGNED TO DO THE SAME THING: 

SEGMENTS: 

SET 2 IN REG 1 

01 13016 -13016 
02 13017 -13017 
03 06931 -07740 
04 13032 -13431 

PROGRAM: 
00 REG 0= 
01 002 
02 STOP 

SET REGISTER 

QUESTION 1 03 S001 QUESTION 1 

04 000 WAIT INDEFINITELY 
05 INPUT 
06 1 -016 1. (A) TO CORRECT ANSWER 
07 2 -010 2. (B) TO REMEDIATION 
08 3 -010 3. (C) TO REMEDIATION 

O. DEFAULTS 0 09 4 -010 4. (D) TO REMEDIATION 
10 J =0 JUMP IN REGISTER 0 
11 021 JUMP TO REMEDIATION 

1. TO CORRECT ANSWER 12 PLAY 
13 S003 (PLAY WHEN REG 0 =0) 
14 GOTO 

2. TO REMEDIATION 15 025 TO MUSIC 
16 STOP 
17 S002 CORRECT ANSWER 

3. TO REMEDIATION 18 001 WAIT 1 SECOND 
19 LOTO 
20 025 TO MUSIC 

4. TO REMEDIATION 21 PLAY 
CORRECT ANSWER 22 5003 REMEDIATION 

23 LOTO 
24 002 TO QUESTION 1 

WAIT 1 SECOND 25 PLAY 
26 S004 MUSIC SEGMENT (NEXT QUESTION) 
27 END 
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Entering actual segment locations into memory does not 
affect the number of lines available for entering com- 
mands. 

Listings la and lb are more complex programs that ex- 
ercise most of the programming capabilities of the DVA 
and Sony players. Assume that you have just seen a 

video sequence on the screen. The videodisc player is 

now waiting for you to input an answer to a multiple - 
choice question (four choices). You have two chances to 
make the correct choice. If you get the right answer, the 
program will step the disc player forward to a feedback 
frame, wait one second, play some music, and stop at the 
next question. If you get it wrong, the program will 
"search" and return you to the previous video sequence 
(remediation) to jog your memory, and then branch back 
to the same question. If you are wrong again, the disc will 
branch directly to the music and stop on the next ques- 
tion. From the listing, you can see that the Sony player is 
more economical with memory space than the DVA 
player. 

Some problems exist, however, with using a bare - 
bones level -two system. First, you cannot just enter these 



Photo 9: The Discmaster 5000 by New Media Graphics, a com- 
plete level -three system using the Pioneer VP -1000 and an Atari 
400 computer. 

programs into the players' memories and run them with 
any old videodisc. Significant frame locations, such as 
menus, questions, feedback frames, etc., must first be 
written and recorded onto video tape in an entirely sepa- 
rate environment (called postproduction or premaster- 
ing). Once the significant frame locations, the program, 
and the video have been mastered onto a disc, it becomes 
a "video ROM (read -only memory)," which can cause 
another, more frustrating problem. If there is a bug in the 
program (e.g., the video player looks for the wrong 
frame number), the mistakes must be corrected by remas- 
tering the entire disc. DVA will provide a "proof" disc 
upon request so that programming can be verified prior 
to replication. You can also have your program 
simulated with a computer -controlled video -cassette or 
video -tape recorder (VTR) prior to mastering and replica- 
tion, which seems to be a better solution (more on this 
later). Either way, producing an interactive videodisc is a 
"top- down" situation that can end up costing a lot of time 
and money if you are not careful. 

The level -two videodisc players are faster than level - 
one systems, they are more rugged, and they provide bet- 
ter control capabilities for the user (because of the micro- 
processors). As stand -alone systems, however, they have 
some limitations. 

Level Three 
Level -three systems consist of either level -one or level - 

two videodisc players interfaced to a personal computer. 
Because there aren't any standards for videodisc players 
and due to the conflicting needs of videodisc producers 
and users, the interface can take many forms: those made 
exclusively for the Pioneer VP -1000; those designed to ac- 
commodate several disc players; interfaces made ex- 
clusively for Apple II, TRS -80, Atari, and custom -built 
computer systems; and generic interfaces made for any 
computer. Some interfaces are also designed to either 
switch (or "flip ") back and forth from the computer's 
video output to the videodisc image or "key" the text/ 
graphics from the computer directly onto NTSC video. 
Here are just a few examples of what's available. 

Photo 10: The VMI by Allen Communication, an interface 
designed for the Apple II and almost every optical reflective 
videodisc player. 

Discmaster 5000 by New Media Graphics (see photo 9) 
is designed for the Pioneer VP -1000. This complete sys- 
tem includes an Atari 400 with 16K bytes of memory, 
Atari BASIC, floppy -disk drive, the New Media Graph- 
ics interface with a built -in Z80 processor (RS -232C 
serial), all necessary cables, connectors, user documenta- 
tion, and the Pioneer VP -1000. Martin Duhms, its presi- 
dent, says, "New Media Graphics has now done the nec- 
essary system integration to deliver a ready -to -use system 
at a price comparable to what industrial videodisc 
players sell for by themselves. Also, the Discmaster 5000 
allows complete reprogramming in BASIC of the video- 
disc playback, which the other players don't." New 
Media Graphics also offers the Discmaster 1000, which is 

similar to the Discmaster 5000 minus the Atari 400 and 
the Pioneer VP -1000. New Media Graphics, 139 Main 
St., Cambridge, MA 02142, (617) 547 -4344. 

Another system for the Pioneer VP -1000 is the Omni - 
scan by Aurora Systems Inc., which uses an Apple II as 
the exclusive controller. The Apple duplicates the opera- 
tion of the Pioneer VP- 1000's keypad and automatically 
"flips" the video between the computer's output and stan- 
dard video. The Omniscan includes the interface, docu- 
mentation, and a tutorial on the software (the Apple II 
and Pioneer VP -1000 are extra). Aurora Systems Inc., 
2040 East Washington Ave., Madison, WI 53704, (608) 
249 -5879. 

The VMI by Allen Communication (see photo 10) is 
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