


YOUR CHOICE-smart either way
e Over 140 software driven functions

* 82 x 24 or 82 x 20 screen format — software selectable

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

e Upper/lower case character set — plus graphics character set

e 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad

¢ Internal editing functions — insert, delete, scroll, roll, slide, etc.

e Parallel printer 1/0 port
* 50 to 38,400 baud operation — programmable

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

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

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
I 279 W. RHAPSODY
™  SANANTONIO, TEXAS 78216 (512) 344-0241
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What Cromemco computer card
capablllty can do for you

The above diagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU’s including our extremely
useful new 1O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent 1/O. it opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5
and 8” floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There’s much more yet you can do
with our cards. And, of course, there’s an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

Cromemco’

i n ¢ o r 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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with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

CONTACT YOUR CROMEMCO REP
There is even more capability than
we're able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, /O processor ® MEMORY —
up to 64K including special 48K and 16K two-
port RAMS and our very well known
BYTESAVERS® with PROM programming
capability ® HIGH RESOLUTION COLOR
GRAPHICS — our SDI offers up to 754 x 482
pixel resolution. ® GENERAL PURPOSE
INTERFACES —QUADART four-channel serial
communications, TU-ART two-channel
paralle! and two-channel serial, 8PIO 8-port
parallel, 4PIO 4-port isolated parallel, D+ 7A
7-channel D/A and A/D converter, printer inter-
face, floppy disk controller with RS-232 inter-
face and system, diagnostics, wire-wrap and
extender cards for your development work.




Management Information Display

Ultrasonic heart sector scan

482 1oevticel) « 796 ‘horlzncie

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’'s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

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

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

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

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

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

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

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

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

Z-2H

Sepan fpam

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

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and nove! two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

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

Cromemco

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

Tomorrow’s computers today
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Features

36 Extended Color BASIC for the TRS-80 Color Com-
puter by Stan Miastkowski / Fast, easy. and inexpensive graphics are final-
ly available for personal computers with this new system from Radio Shack.

46 The Commodore VIC 20 Microcomputer: A Low-
Cost, High-Performance Consumer Computer by Gregg
Williams / The VIC 20 has color. sound. graphics, and expandability. and
sells for $299.95.

66 DC Motor Controls: Bulld a Motorlzed Platform by
Steve Ciarcia ! Appropriate Circuits can very precisely control permanent-
magnet DC motors.

1 2 8 W ashington Tackles the Software Problem by
Christopher Kern | Recent court decisions pave the way for more software
protection against piracy.

1 40 Legal Protectlon for Computer Hardware and
Software by Stephen A Becker / An overview of patents, copyrights. and
trade secrets. and how they relate to computer software and hardware pro-
tection.

1 5 2 Wire-Wrappling and Proto-System Techniques by
Adolph Mangieri ! Construction of homebrew designs is greatly aided by
the complete wire-wrapping Systems from Vector Electronics.

1 7 1 Speeding Up TRS-80 Graphlcs by Ronald Bobo and
John Knoderer ! Improve the response time of BASIC graphics displays on
your TRS-80.

2 04 An Integer Math Package for the 8080 by Bruce D
Carbrey I These routines are useful when you need arithmetic operations on
signed 16-bit numbers.

2 80 Using Interrupts on the Apple Il System by George
M White ! The use of interrupts in the 6502 microprocessor Is demonstrated

using an Apple Il.

2 96 Digital Plotting with the Apple I Computer by
Richard C Hallgren / Interface an x.y plotter directly to an Apple ll with a
minimum of hardware.

3 1 6 Recursion and Side Effects In Pascal by Robert
Morris I The use of global and Iocal variables can change how a program
wOrks.

3 26 DEMONS: A Symbollic Debugging Monitor by A !
Haisema ! Debug your machine-language programs for 6800-based systems
using instruction MNemMOonNiIcs.

360 Bulld a Super Simple Floppy-Disk Interface, Part 1
by James Nicholson and Roger Camp / Ten integrated cCircuits can provide
all the features of a commercial disk controller at a fraction of the cost.

408 A Flle Catalog System for UCSD Pascal by Edward
Heyman / Keep track of all those scattered files with this organization
system.

43 6 Numerlcal Methods In Data Analysls by Toan C
Nguyen / Gauss-Jordon elimination and the Newton-Raphson method can
be used to find the function curve that best fits a set of empirically deter-
mined data.

Reviews

22 The Epson MX-80 and MX-70 Printers by Kevin Cohan

106 BYTE's Arcade: Star Raiders by Gregg Wilkams. Super
Nova by Bob Liddi; Tranquility Base by Robin Moore; Asteroids in
Space and Planetoids by Oliver Holt

148 Dancing Demon from Radio Shack by Enzabeth Cooper
and Yvon Kolya

248 Super STEP by Staniey D Robbins
254 \wordsmith by Mark Dahmke

Nucleus

6 Editonal How Can We Stop Software Piracy?
12 Leners

102, 236 System Notes: Improve TRS-80 Disk Operation: Add an External Data
Separator: Faster BASIC for the Ohio Scientific

122, 430 Programming Quickses: Using Page Two with Apple Pascal Turtie
Graphks. Prntf for the C Function Library

126 Canoon

186 Educauon Forum: Getung Problem-Solving Advice From a Computer

198 Desk-Top Wonders: A Chessboard Joufney on the TH59 Programmable
Calculator

228, 378, 452, 458 Technical Forum: Prnt Your Own Bar Codes: UPC Bar
Codes With the Centronics 737 PAPERBYTE® Bar Codes with Integral Data
Systemns Printers; Favornite Benchmarks and Other Programs: Build a Noise-
Based Random-Number Generator; Fast Fourier Comes Back

232, 252 BYTE's Bugs

244, 380 Book Reviews: Principles of Interactive Computer Graphics. 2nd
Edition: Travels in Computerland. of Incompatbilities & interfaces

262 BYTELINES

278, 428 BYTE's Buts

384 AskBYTE

394 software Received

398 Books Receved

404 Clubs and Newsletters

447 Event Queue

463 Whar's New?

510 Unciassied Ads

511 BOMB. BOMB Results

512 Reader Service
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Iin This Issue

Did you know that the Vikings were notorious pirates? In Robert Tinney's
striking cover painting, executed from an original design by Jonathan Graves,
the floppy disk is the “‘sail”” that powers the underhanded business of soft- |
ware piracy. Included are several articles on the legal aspects of protecting
software from unscrupulous pirates: Chris Morgan'’s editorial, “How Can We
Stop Software Piracy?’’ (page 6); Christopher Kern's *“Washington Tackles the
Software Problem” (page 128), and Stephen A Becker's ‘‘Legal Protection for
Computer Hardware and Software’ (page 140).

Other noteworthy articles in this issue include in-depth examinations of the
Extended Color BASIC for the TRS-80 Color Computer, the new Commodore
VIC microcomputer, and the Epson MX-70 and MX-80 printers. And this issue
begins a new occasional feature on microcomputer video games called
"BYTE's Arcade.”

BYTE 1s published monthly by BYTE Publicauons Inc. 70 Main St. Peterborough NH 03458. phone (603)
924-9281. a wholly-owned subsidiary of McGraw-Hill, Inc. Address subscriptions. change of address. USPS Form
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class registration number 932 1. Subscriptions are $ 19 for one year. $34 for two years, and $49 for three years in
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for one year arr delivery to Europe. $35 surface delivery elsewhere. Air delivery to selected areas at additonal
rates upon request. Single copy price is $2.50 in the USA and its possessions. $2.95 in Canada and Mexico. $4.00
n Europe, and $4.50 elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn
on a US bank. Printed in United States of America.

Address all editonal correspondence to the editor at BYTE, POB 372, Hancock NH 03449. Unacceptable
manuscripts will be returned it accomparied by sufficient first class postage. Not responsible for lost manuscripts or
photos. Opinions expressed by the authors are not necessarily those of BYTE. Entire contents copynght © 1981
by BYTE Publications Inc. All nghts reserved. Where necessary. permission Is granted by the copyright owner for
Iibranes and others registered with the Copynght Clearance Center {CCC) to photocopy any article heremn for the
base fee of $1.00 per copy of the arucle or item plus 25 cents per page. Payment should be sent directly to the
CCC. 21 Congress St. Salem MA 01970. Copying done for other than personal of internal reference use without
the permussion of McGraw-Hill 1s prohibited Requests for special permission or bulk orders should be addressed to
the publisher

BYTE™ 1s available in microform from University Microfiims International. 300 N Zeeb Rd. Dept PR. Ann
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. .stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

" . better

.. .display. . ..
ELECTRONIC DESIGN,
1981 Technology Forecast

monochromatic

1"

MICROANGELO

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

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 280

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus
compatible

il

Screenware™ Pak I

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak 1.

Screenware™ Pak II

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

i 0033 "y’ vz " u1ER - v
... 40 Uhes - ees CROA ‘.? ’ d
-

Light pen
interface

Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

ey o lng,

And now...COLOR!

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

SCION

8455-D Tyco Road ¢ Vienna, Virginia 22180 ¢ TWX: 710-831-9087  (703) 827-0888
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When you don’t have ten
thousand people and a few
thousand years in your budget,
you need MILESTONE".

TR

With today’s concerns about increasing
costs and declining productivity it's true
more than ever that any project worth do-
ing deserves careful planning. Whether
you're planning a construction project or
the opening of a new refail store, you
must carefully schedule your manpower,
dollars and time in order to maximize pro-
ductivity.

MILESTONE is a critical-path-network-
analysis program. it runs on a deskiop
microcomputer, is inexpensive and simple
enough for anyone fo use.

For MILESTONE a project is simply any
fask made up of steps that must be per-
formed in sequence. After dividing a pro-
ject into it's composite steps, MILESTONE
can help you plan, schedule and control
the project.

MILESTONE treats your project as a series
of activities. Each activity has a name,
duration, capitol cost, mix of manpower,
and an associated list of other activities
that must be completed first. The list of
associated activities provides a thread
that MILESTONE uses to link all the jobs
together into an overall project schedule.
Everytime you add a new activity or make
change to an existing one, the entire
schedule is recomputed and the results
are immediately redisplayed on the
screen.

MILESTONE requires 48K RAM & CP/M.
Also available for Apple Pascal or UCSD
Pascal Operating System. Formats: 8"
single density IBM soft-sectored, NorthStar
DD, Micropolis Mod 1l, Superbrain 3.0, Ap-
ple il. Price is $295. Manual alone—S$30.
Add $7.00 for shipping.

SOFTWAIRE
SOFTWARE

DIGITAL MARKETING
DIGITAL MAIRKETIN

2670 CHERRY LANE

WALNUT CREEK « CA 94596
(415) 938-2880
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How Can We Stop
Software Piracy?

Chris Morgan, Editor in Chief

Software piracy is rapidly becoming a major problem in the personal com-
puter field. The casual copying of programs by computer hobbyists, although
not at the epidemic stage, is frighteningly commonplace. Many people fail to
see (or prefer not to see) that the practice is not just illegal—it's unethical.

But what about making backup copies of important software? What hap-
pens if your small business’ direct-mail program “dies”? Without a backup, a
businessman’s only recourse is to return the disk to the manufacturer and hope
it won't take longer than a few weeks to get a replacement. Manufacturers
understand the problem, and have designed some floppy-disk-based programs
that allow the user to make one backup copy. After this, software “jamming”
information is automatically added to the original floppy disk to theoretically
prevent additional illegal copies. In practice, though, enterprising software ex-
perts can crack the protection mechanisms and make copies at will.

The industry is faced with a dilemma: how does the manufacturer serve the
customer’s legitimate need to make backup copies, while protecting his expen-
sive software investment? There are two possibilities: put the would-be soft-
ware pirate at a disadvantage if he makes an illegal copy, or, better still, make
it virtually impossible for the pirate to make a copy.

The Persuasion Route

Let me make a not-too-perfect analogy between the software industry and
the record industry. When tape recorder sales began to increase during the ear-
ly 1970s, record industry executives predicted that record sales would plum-
met because of private off-the-air taping. But, in fact, record sales climbed
steadily throughout the decade. Why? My opinion is that when people think
of a recording, they think of the entire package: the album artwork, the liner
notes—in short, there is more to a recording than the sound coming from a
pair of loudspeakers. In much the same vein, there is more to a piece of soft-
ware than the object code: there is the documentation, for instance.

The need to make a copy of the documentation is an additional nuisance for
the software pirate. It costs money to make photocopies. Then there's the
registration card: legitimate owners of software are often put on mailing lists
to receive updates to their programs as well as information about new pro-
grams from the manufacturer. A cheap and effective way for manufacturers to
tight the pirate is to creatively exploit the latter idea. At the risk of overgener-
alization, computer-science people tend to be obsessive-compulsive in their
psychological makeup, ie: they hate to miss out on any details about a product
they buy—especially a piece of softwarel

I mentioned earlier that this was a less-than-perfect analogy. The problem is
that a $9.95 recording is one thing—a $600 program is quite another. The
above-mentioned tactics might help the manufacturer of a $30 or $50 piece of
software, but temptation becomes powerful indeed when the price tag reaches

three or four figures.
Editorial continued on page 10



Introducing the COLOR CONNECTION™

Plug A TRS-80* Color
Computer into the World of
System-50" Computing.

Now you can expand Tandy’s exciting new TRS-
80* Color Computer using proven System-50
products. Expansion possibilities are limitless.
And expansion is easy. Plug one end of the
COLOR CONNECTION into the Program
Pak* connector of the Color Computer.
Plug the other end into a System-50 bus
motherboard. Now add the functions you
want, selecting from an inventory of
standard modules manufactured by
competent, long-established firms
— from the inventory of solid per-

/

=

Get serious!

For serious computing like
word processing add the Per-

com ELECTRIC WINDOW™,
formers, like Percom Data i This memory-mapped video
Company. ., e display card features instant

display updating, software-
defined full display formatting
— up to 80 characters by 24
lines, an extendable character
generator that generates fully-
formed upper and lower case
characters, and more. The

Mini-disk storage — today!
Available off-the-shelf for your ex-
tended system is Percom’s field-
proven LFD mini-disk system. The
first choice of knowledgeable 680X
computerists since 1977, Percom

LFD mini-disk systems come com-

plete, ready to plug in and run. File
storage capacities range from 102
Kbytes for a one-drive LFD-400™

ELECTRIC WINDOW pro-
vides either composite or sepa-
rate sync-video output, and

system to almost 0.6
Mbuyte for a three-drive /£
LFD- 800™ system.

System Requirements

The COLOR CONNEC-
TION interfaces a TRS-80*
Color Computer to a System-

50 bus motherboard. Power for
the COLOR CONNECTION is
obtained from the computer. Power

for the extended bus cards must be pro-
vided by an external source, such as Percom's System-50

Power Supply. The COLOR CONNECTION provides for

disabling the computer internal memory at 8-Kbyte
boundaries to prevent contention with external memory.

The COLOR CONNECTION $99.95

Quality Percom products are available at Percom dealers nation-
wide. Call toll-free, 1-800-527-1592, for the address of your
nearest dealer, or to order direct from Percom.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

PRICES DO NOT INCLUDE SHIPPING AND HANDLING.

™ trademark of Percom Data Company. Inc

* wrademark of Tandy Radio Shack Corporation which has no relationstup to Percom Data Company.

] ) interfaces a standard black-&-
J i white video display monitor.

Beyond 16K

Another option is incremental
memory expansion. Add 8-, 16- or
24-Kbytes of static RAM with our
M24SS card; 16-, 32- or 48-Kbytes of
dynamic RAM with our M48DSS card.
The COLOR CONNECTION prevents
contention between internal computer mem-
ory and external memory.

The right motherboard

Fast mini-disk storage, full-format alphanumerics and
memory add-on are obvious expansion possibilities. The
optional Percom System-50 Motherboard allows you to
consider the less obvious. This seven-slot motherboard
not only can be self-extended, but also can be extended
with our 30-pin /O motherboard. The richness of readily
available peripheral interface cards provides an uncom-
mon degree of expansion flexibility.

The System-50 (SS-50) bus community. With a TRS-80*

Color Computer and the COLOR CONNECTION, it's
your world. Enjoy!

PERCOM

PERCOM OATA COMPANY. INC.
211 N. KIRBY GARLAND, TEXAS 75042

(214) 272-3421
Circle 321 on Inquiry card.




FORANY €
THERE IS A §

WHY LET ONE MAINFRAME DEFINE

A simple algorithm

We work with the serious systems integrator ... on terms
that make sense to you. That means giving you a set of
products which expand your limits, not reduce them.

We manufacture the most complete family of high quality
IEEE/696 S-100 mainframes on the market. Choices in-
clude three mainframes in rack-mount or table-top pack-
ages with complete board sets, to serve as the building
blocks for your 8 or 16 bit system. We also provide other
options ranging from complete floppy disk systems right
up to our proven Pascal development system.

The S factor: one source.

No matter which option you choose, you get the benefit
of working with completely integrated products ... fully
assembled and tested ... under one warranty and one
price structure ... leaving you free to concentrate on
value-added application development and sales.

OUR WELL-DIFFERENTIATED
ARE CALCULATED
SYSTEMS INTEGRATION

Choose from mainframe options...

Select from three packaging options: Rack-mount, table-
top or front panel models. All three feature our 20 slot
S-100 motherboard with 25 amp power supply and are
delivered fully assembled and tested with our Series [I™
board sets. Any board configuration you choose works
with any DPS-1 version, allowing you to vary your pack-
age offering, or develop on one version and market
another.

¢ Front Panel model — a powerful development and
diagnostic tool for Z-80'systems, which can be used for
prototyping, servicing, debugging, and software or
hardware development. Use its features to set break-
points, trigger scopes, single step, slow step and more.

¢ Front Panelless desk top model—a lower cost option for
OEM or other turnkey operations which do not require
the extra capability of our Front Panel.

¢ Rack Mount version — features a heavy gauge frame
designed to fit into standard 19" racks. CVT power supply
for brown out immunity is standard.

*In Calculus, a fundamental statement in the definition of limit; interpreted

here to imply: “For your integration problem, intersystems has a solution.”

¥ Registered trademark of Zilog, Inc.



OPTIONS
TO SOLVE YOUR
PROBLEMS,

Board level options...

Intersystems mainframe packages,
equipped with Series I boards, are opera-
tional in both 8 and 16 bit settings and
support extended addressing in both 1/0O
and memory space, recognizing 16 bit
170 addresses and 24 bit memory
addresses. Just look at

these individual

N features;
'g‘l‘tmu«
L8
" a

¢ MPU-80—uses a Z-80, 8 vectored in-
terrupt lines and two 4K windows to ad-
dress up to 1 Megabyte of RAM without
bank select.

¢ 64KDR—sophisticated refresh circuitry
allows unlimited DMA and absolutely re-
liable operation without wait states.

#Registered trademark of Digital Research

® 6 SI/0 —six individually software-
controllable serial 1/0 ports with op-
tional interrupts. Each can run RS 232 at
up to 19,200 BAUD, as can our Vi/O
board.

* VI/O—has two serial ports; two 8-bit
parallel output and two 8-bit parallel
input ports plus 8 individually controlla-
ble command lines and 16 levels of vec-
tored interrupts.

<+ FDC ll—can DMA up to a full track into
16 Megabytes of memory. Optionally
generates interrupts and handles up to
four 8" floppies.

¢ MPU-8000 — available with the non-
segmented Z-8002", which directly ad-
dresses 64K, or the segmented Z-8001",
which can directly address 8 Megabytes.

Extended systems options...

Interfacing disk drives is not a trivial mat-
ter, so when your objectives and re-
sources dictate you spend your energy
elsewhere, use our resources to perform
the service for you. We can add our disk
drive package to any Z-80 or Z-8000 con-
figuration we provide ... again, fully as-
sembled and tested and covered under
one warranty.

Or our complete
Pascal Development System.

We use it for our own hardware and
software development. It includes either
table-top mainframe, two 8" floppy disks,
128K RAM, CP/M”, and Intersystems
Pascal/Z™ compiler and Cache BIOS™.

THIS SYSTEM IS FAST! Why? Because
our ultra-fast Cache BIOS automatically
buffers whole tracks, eliminating most
disk accesses. This delivers up to three
times the throughput of any other
floppy-based system we know and is
equal to many small hard disk systems.

The system is versatile, too. SET program
allows you to change many BIOS
parameters and specify control charac-
ters to enable special features such as
diagnostic outputtotrace program execu-
tion. It can also provide remote 1/0 to
fink your system to almost any

other computer,
large or small.

And it's reliable. The Cache BIOS System
runs continuous memory tests when idle,
and verifies with a Read after Write and
Read after Read.

And the system also includes our
Pascal/Z, a true native compiler pro-
ducing ROMable and Re-entrant code. it
features a minimum of extensions chosen
for the development of your scientific and
business applications. And it's compati-
ble with our native code Pascal for
Z-8000, providing a graceful upward
path to 16 bit applications. So what you
write now is right later.

One choice you 'won’t have to make...

We don't believe you should ever have to
sacrifice good technical support to find a
good product. We'll back you to the hilt
with services like free technical consulta-
tion, board-swapping, diagnostic pack-
ages, and documentation that gives you
all you need to integrate, operate and
maintain your system ... right down to
schematics of the boards.

Your solution should be clear.

Whether you're integrating for scientific,
governmental or commercial applica-
tions, Intersystems can provide a Delta for
your Epsilon.

Talk to us today.

Ithaca Intersystems Inc.,
Dept. B

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

Phone
(607) 257-0190

looterSysienmns

thaca Intersystems Inc.

Micros for bigger ideas.
Circle 206 on inquiry card.

"™Trademark of ithaca Intersystems. Inc.



Editorial

Technological Measures

The ultimate answer is to make it so difficult and costly
for the pirate to make copies that the problem goes away.
A good first step is to put teeth into software protection
laws. The revised copyright act of 1976 had a major im-
pact on phonograph record pirates because of the much
more stringent penalties for convicted offenders. You
may have noticed the(®)sign on commercial records and
tapes: it’s an indication that they're protected by the new
law. (For further legal background, including informa-
tion on the latest Supreme Court decisions, see
“Washington Tackles the Software Problem,” page 128,
and “Legal Protection for Computer Hardware and Soft-
ware,” page 140.)

We come next to the most intriguing weapon in our
arsenal: hardware “locks” on the software. The concept
of the .D. ROM is a recent development now being used,
among other places, in conjunction with a program called
RCS/Micro Modeller, developed in England by In-
telligence (UK) Limited. The program allows a person to
use an Apple Il computer to create financial planning
models and high-resolution color displays featuring pie
charts, histograms, and so on. A novel feature of the pro-
gram is its “electronic slide show” capability: a hand-held
control, similar to a slide projector control, plugs into
one of the paddle ports of the Apple and allows the user
to cycle through an electronic “slide show” on the video
screen. Built into the control is a special ROM containing
an identification number that is duplicated on the pro-
gram floppy disk. The program periodically checks for
the presence of the .D. ROM, If it's not found, the pro-
gram crashes.

This technique puts one more stumbling block in the
way of the pirate, and it does not add appreciably to the
total cost of the software (the I.D. ROM costs about $20).
Alas, there are some experts in Europe who have cracked
the code of another I.D. ROM used in conjunction with a
program called Wordcraft, which is being distributed by
Commodore in England. So the technique, while making
it much more difficult to copy software, is not the
ultimate answer. Still, I welcome this type of innovative
approach to a mind-boggling problem. Readers interested
in further information about the RCS/Micro Modeller
program (not yet available in the United States) should
contact David Low, ACT (Microsoft) Ltd, 5/6 Vicarage
Rd, Edgbaston, Birmingham B15 3ES England.

Two of the most promising solutions to the software
protection problem come from West Coast inventor
Marc Kaufman. He has filed a patent for an “execute-
only ROM," a new type of read-only memory which pro-
duces a sequence of executable code in the normal man-
ner, but prohibits the user from randomly accessing
memory addresses. As Kaufman explains, the user begins
execution of the program at a known address. A “secret”
executive routine, built into the ROM, contains a table of
the legal next steps for every given step in the program.
Only those steps listed in the table can be accessed by the
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user. For example, if the program contains a branch to
one of two places, only those two places can be examined
by the programmer at that time. If a program contains
enough branches, it would take an inordinate amount of
time for the user to run through every permutation of the
program to get a complete listing of the code, even if a
computer did the searching. Kaufman is presently work-
ing with both hardware vendors and users to develop the
idea. An unreadable EPROM is also in the works, en-
abling the do-it-yourselfer to create secure programs.

Kaufman's second idea is to add a “black box” to a per-
sonal computer. Every piece of software would come
with a magnetic key (or other type of hard-to-duplicate
key) that plugs into the black box and contains a coded
I.D. number that matches the I.D. number on the floppy
disk. The program resides on the disk in encrypted form.
In order to decode the program, the key must be plugged
into the box. With this scheme, the user can make as
many backup copies as desired, but only one of them can
be used at a time. The drawback to such a system is the
need for the black box. But if the idea catches on, the
price would probably come down. Interested readers can
contact Marc Kaufman at Kaufman Research, 14100
Donelson P, Los Altos Hills CA 94022.

Stopping the pirate is vital. Piracy has reached near
epidemic levels in Europe, where it is not uncommon for
an entire computer club numbering in the hundreds to
line up their computers and make hundreds of copies of
programs from United States manufacturers for the use of
the entire club! Then there is the phenomenon of the
“software library.” Some of them are legitimate, but all
too many cavalierly offer copies of programs to their
members at a fraction of the retail cost.

Illegitimate copies of programs threaten the fabric of
personal computing. The software innovators in our field
must be compensated fairly for their work, or we will no
longer see the high-quality programs that currently grace
the marketplace.

I welcome comments from readers about this all-
important issue, and would like to begin a dialog featur-
ing your comments. Please send your thoughts to: Soft-
ware Protection, ¢/o BYTE Publications Inc, POB 372,
Hancock NH 03449.®

Articles Policy

BYTE is continually seeking quality manuscripts written by indi-
viduals who are applying personal computer systems, designing
such systems, or who have knowledge which will prove useful
to our readers. For a more formal description of procedures and
requirements, potential authors should send a large (9 by 12 inch,
30.5 by 22.B cm), seif-addressed envelope, with 2B cents US
postage affixed, to BYTE Author's Guide, 70 Main St, Peter-
borough NH 03458.

Articles which are accepted are purchased with a rate of up to
$50 per magazine page, based on technical quality and suitability
for BYTE's readership. Each month, the authors of the two
leading articles in the reéader poll [BYTE's Ongoing Monitor Box or
“BOMB") are presented with bonus checks of $100 and $50.

Unsolicited materiais should be accompanied by full name and
address, as well as return postage.
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Apple 1/0O Interfaces.
SSM Spells Success Three Ways.

SSM helps you get the most from your
Apple II" computer. Choose from three
general purpose interface boards. With flex-
ibility and prices that translate to big savings.
Now, and when you upgrade.

Serial (ASIO™). Our ASIO gives you a
full-duplex RS-232 interface. Plus jumper-
selectable rates from 110 to 9600 baud. You
also get software control, three handshaking
lines and two output plugs—so you can con-
nect your Apple to a modem or to a
terminal/printer without
modifying the cable.

Parallel (APIO™). For
parallel interfaces, our
APIO offers two 8-bit
bidirectional ports. We also
include additional interrupt
and handshaking lines, plus
software control of the in-
terface configuration and data
direction. Cables for Centronics <
and other printers are optional.

Or Both (AIO™). Choose our AV
tried and proven AIO when you

SSM Microcomputer
Products, Inc.

need a sometimes-serial or a sometimes-
parallel operation. This single-board solution
packs a lot of performance for the price.
Thousands are now being used. It even lets
you operate both ways—simultaneously—
under Pascal, or with special drivers.

All three boards feature powerful firmware
so you don’t have to write software to use
them. The ASIO and AIO include cables.

Whether you’re an OEM or end-user, we
can supply virtually any quantity you need.
Quickly. Even in kit form.
For the latest word on these,
see your local computer
dealer. Or call uis today.
You may also want to look
into our cost-effective
A488™ board which con-
verts your Apple II into an
IEEE-488 controller.

SSM Microcomputer Products, Inc.,
— 2190 Paragon Drive, San Jose, CA
95131. (408) 946-7400. (TWX
910-338-2077. Telex 171171.)

*Apple and Applc Il are trademarks of Apple Computers Inc.
ASIO, APIO, AIO and A488 arc trademarks of SSM Micro-
computer Products, 1nc.



Educational Dialog

As a junior-high-school teacher with
several years of experience, | want to call
into question some of the underlying as-
sumptions in Seymour Papert's “New
Cultures from New Technologies.” (See
the September 1980 BYTE, page 230.)

Mr Papert seems to believe that chil-
dren and child-initiated explorations are
inherently good and, conversely, that
parents, teachers, schools, and their limits
and expectations are inherently bad. Also,
he seems to believe that all learning can
and should be as swift, natural, accurate,
and frustration-free as the learning of
spoken language, and that learning by
rote or rite is without meaning and is
harmful to the child.

To the first supposition, 1 can only re-
ply that there is a time and place to be
child-centered, and a time and place to be
goal-directed. To the second supposition,
language acquisition has little to do with
other types of learning—it is a highly
specific capability that is “hard-wired” in-

Letters

to the brain from birth. Finally, rote and
rite learning are common elements in
spontaneous children’s play, to say
nothing of adult culture.

Piagetian learning is at best an unfor-
tunate choice of words on Mr Papert’s
part, because Piaget did not focus on
learning at all. He studied the cognitive
processes in children that depended on
maturation, not learning, and were indeed
highly resistant to any learning ex-
periences he was able to devise. His great
contribution to education was to point
out that there are thresholds and there are
ceilings to what an immature mind can
learn. The insight-oriented “new math”
failed in public education for this reason:
its proponents were asking grade-school
children to perform abstract reasoning,
which Piaget terms formal operations,
before they were ready to do so.

Anyone wishing to teach young chil-
dren to program computers, regardless of
formal language instruction, had better
remember a few things: Piagetian formal
operations begin in adolescence. It is not

FINALLY, A COMPREHENSIVE
SOFTWARE CATALOGUE THAT
ISN'T HARD ON YOUR WALLET.

ments.

Like you, we were appalled
that some software catalogues
cost twenty bucks or more. So
we decided to do something
about it. We've put together
our own software cata%ogue.
And we're selling it for a lot
less. Less than the price of this
magazine, in fact.

It’s the new Micro Dimen-
sion’s Software Catalogue and
it contains a full complement
of computer programs. Busi-
ness, educational, games- entertaimment and utility. All
brands. With descriptions that include systems require-

So pick up a copy at your local computer store. |
After all, a software catalogue shouldn’t have

to cost as much as the software.
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safe to assume that a preadolescent is do-
ing what you think he is doing, in the way
you think he is doing it, or for the reason
you think he is doing it. You ignore Piaget
at your own peril.

In summation, no single development is
going to revolutionize education, because
it is a “soft” field—too many factors are
operating already. The computer prob-
ably will be the biggest thing ever to hit
the field, but not for the reasons Papert
thinks.

Charles Heckel
1624 Hillcrest
Glendale CA 91202

Seymour Papert Replies:

1 agree with Mr Heckel that one ignores
Piaget at one’s peril. I have tried not to ig-
nore him. I spent about 5 years working in
his center for Genetic Epistemology in
Geneva, Switzerland. In my book Mind-
storms: Children, Computers and Power-
ful Ideas, I argue that our work on Logo is
in the spirit of Piaget’s theory even if it
seems to contradict some of his empirical
findings.

I grant that children in many countries
have been found to follow a fixed pattern
of intellectual development. I grant that
psychologists have failed when they tried
to change this pattern of development by
exposing children to a few hours of special
treatment under laboratory conditions.
But, I argue in Mindstorms that the
penetration of computers into the lives of
children (indeed into the whole culture)
will exert a much more massive influence
on intellectual development than any ex-
periments in the past. | suggest that it is
possible that these more massive in-
fluences will have correspondingly mas-
sive effects. I don't see how any of Piaget's
experiments could conceivably be held to
exclude this possibility.

In addition to these general issues, there
is one specific point of Piagetian inter-
pretation on which I must express dis-
agreement with Mr Heckel. Piaget certain-
ly did not believe, as Mr Heckel asserts,
that the acquisition of language "has little
to do with” other types of learning or that
it is “hard-wired.” This sounds more like
Noam Chomsky's position against which
Piaget argued with increasing vigor in the
last years of his life.



Edison had over
1,800 patents in
his name, but

you can be just as inventive
with an Apple.

Apple is the company with the brightest ideas in
hardware and software and the best support — so you can
be as creative with a personal computer system as Edison
was with the incandescent bulb.

How Apple grows with you.

With Apple’s reliable product family, the possibilities of
creating your own system are endless. Have expansion capa-
bilities of 4 or 8 accessory slots with your choice of system.

Expand memory to 64K bytes or 128K bytes. Add an
A to D conversion board. Plug into time sharing, news and
electronic mail services. Use an IEEE 488 bus to monitor
lab instruments. Add 4 or 6 disk drives — the 5%"! 143K
bytes, high-speed, low-cost drive that’s the most popular
on the market.

Apple speaks many languages.
Since more than 100 companies create software for
Apple, you'll have the most extensive library in the personal

computer world. Want to write your own programs?
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and
6502 assembly language.

There’s even a series of utility programs called the
DOS Tool Kit that not only lets you design high-resolution
graphic displays, but lets you work wonders with
creative animation.

More illuminating experiences in store.
You won’t want to miss all the Apple products being
introduced at your computer store all the time. Don’t let
4 Thistory pass you by. Visit your nearest
@ Apple dealer or call 800-538-9696.

In California, 800-662-9238. Or write:

- Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

appia computear Iinc.

See us at NCC-Booth 626
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TOUGHEST
BOARDS

IN TOWN
FOR S-100’s

Monitor and control
. in wicked environments.

Want to put your $-100 system to
work in the wortd of computerized monitor-
ing and process control?

Dual Systems has all the boards it
takes to do the job in the toughest factory
environments. All are designed to function
dependably in the real world of industrial
control. All operate with Cromemco, North
Star and other S-100 systems.

A/D board. 12-bit precision. 32 single-
ended inputs. Or 16 differential inputs. 25
#S conversion time. Vectored interrupt.
$635. Or $725 with 1 to 1000 gain trans-
ducer amplifier. Works with our thermo-
couple compensation board and our 4-20
mA input boards as well.

D/A board. Four independent channels.
12-bit precision. Input is binary or 2's com-
plement. Compatible with all existing /O
mapped software. $495. Drives our ampli-
fier board which outputs 4-20 mA.

CMOS RAM board. On-board battery
back-up preserves data a year. 200 ns
read/write time. Runs at 4 MHz. 8K bytes
$590. 16K bytes $990.

CMOS clock board. On-board battery
back-up keeps clock running a year. New
LS! chip carries date, hours, minutes and
seconds. Read or write directly from /O
port. Vectored interrupt. $250.

We also provide complete main-
frame systems. OEM and dealer inquiries
are invited.

Contact Dual Systems Control
Corp., Dept. B, 1825 Eastshore Hwy., Berke-
ley, CA 94710. Phone (415) 549-3854.

THE NEW RELIABLES

14 May 1981 © BYTE Publications Inc

Letters

Ada Manual Avallable

The reference manual for the Ada pro-
gramming language, July 1980 version, is
now available from the Government Print-
ing Office. The supply in the Defense
Department’'s DARPA office (referred to
in “BYTELINES,” January 1981 BYTE,
page 200) is now exhausted. Requests
should be sent to:

Superintendent of Documents
US Government Printing Office
Washington DC 20402

Order number: 008-000-00354-8
Cost: $5.50 per copy.

I learned this when I requested informa-
tion from DARPA about the manual.

Mike Robinson
Rt 4, Box 70
Ringgold GA 30736

Hard Disk to Buy

[ was quite amused to read that
manufacturers are unable to understand
why small hard disks aren’t selling as ex-
pected. (See “Winchester 8-inch Drives
Off to Slow Start,” December 1980 “BYTE-
LINES,” page 214.) Perhaps the reason
could be the typical $5000 to $8000 price
tag—more than a little difficult to justify
to your wife, mother, girlfriend....

Besides the normal budgetary prob-
lems, I have no way to interface a hard
disk to my Heath H-8 computer, either in
hardware or software. Another problem
is that most hard disks are not removable.
Imagine the added utility of a drive using
an 8- or 14-inch cartridge, holding about
20 megabytes, costing $2000, and
removable (so you can take it to your
friend’s house). Come to think of it, that’s
a good description of a DEC (Digital
Equipment Corporation) RK05 cartridge
disk-pack drive.

John F Priebe
4804 Mt Airy Rd
Sylvania OH 43560

Plot: North by Northwest

I found John Beetem’s article “Vector
Graphics for Raster Displays” enjoyable.
(See the October 1980 BYTE, page 286.)
But, when I read R H Rae’s letter, I had to
respond. (See “Intercepting Raster,”
January 1981 BYTE, page 14.) Beetem's
vector-generator routine works beautiful-

ly for its intended purpose. But Rae's
alternative suggests that there are those
who could profit from a little “compuser-
vation” (running faster on fewer bytes).

The routine I use to drive my Houston
Instrument Hiplot plotter is a modifica-
tion of the one that appears in Hiplot
brochures (it is actually Algorithm 162 by
Fred G Stockton; Collected Algorithms
from ACM, 1963). I offer it in a minimal
BASIC as Houston Instrument did. It
assumes that the PRINT statement goes to
the Hiplot, which ignores all characters
except “p” thru “w,” and “y” and “z.” “p”
means move the pen one increment (0.005
inch) north, “q"” northeast, “r” east, and
so on to “w” meaning northwest.

10 A$="rqvwpsvupgpwtstu”
20 INPUT XY
30 PRINT“z":REM PEN DOWN
COMMAND
40 GOSUB 100
50 PRINT”y”:REM PEN UP
COMMAND
60 GOTO 20
70 REM *** VECTOR GENERATOR
SUBROUTINE ***
80 REM THIS SUBROUTINE DRAWS
THE BEST STRAIGHT
90 REM LINE FOR A COORDINATE
CHANGE OF (X) AND (Y)
100 I=1: IF X<0 THEN X=-X: =3
110 IF Y<OTHEN Y=-Y: [=1+4
120 IF X<Y THEN T=X: X=Y: Y=T:
I=I+8
130 E=~X/2: C=0
140 IF C>X~—.5 THEN RETURN
150 E=E+Y: IF E>0 THEN E=E—X:
PRINT MID$(AS$,1+1,1):
GOTO 170
160 PRINT MID$(A$,1,1)
170 C=C+1: GOTO 140

This routine is marvelous; no
multiplications and only an avoidable
right shift in line 130 (the entire routine,
including the array and double-precision
variable storage, requires less than 130
bytes of 8080 code).

The byte miser in me demanded that I
understarid this routine. When I found its
logic as simple as the routine, I couldn’t
resist configuring it for screen graphics
and animation, turning a printer into a
plotter, and tackling the awesome task of
massaging my plotter into a super printer.

If it is not too late, Mr Rae, you might
consider using Stockton’s algorithm for
your commercial graphics product.

William A McWorter Jr
Mathematics Department
Ohio State University
Columbus OH 43210
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SUPERBRAIN

the two top microcomputer contenders

When you decide to buy a microcomputer system,
it usually gets down to one model versus another.
Will it be the SuperBrain from Intertec ... or one of
those other models from Intertec's competitors?
Well, there’s really not much of a choice in the
price/performance competition. The SuperBrain
wins hands down! And it's a pretty tough contender
if reliability, factory support and nationwide service
are important to you. So what do you do? Choose
our SuperBrain just because you know it's best?
Or keep waiting for someone to announce some-
thing better?

WAIT NO LONGER...

It wasn't enough that our SuperBrain had such
standard features as twin double-density disk drives
with nearly 350,000 bytes of disk storage. A full
64K of dynamic RAM. A CP/M* Disk Operating
System which assures compatibility to literally
hundreds of application packages. A crisp, 12" non-
glare screen with a full 24 line by 80 column display.
A full-featured ASCIl keyboard with a separate
keypad and individual cursor control keys. Twin
RS232 serial ports for fast and easy connection to
a modem or a printer. Plus, dual Z80 processors
which operate at 4 megahertz to insure lightning-
fast program execution. No, it wasn't enough. So
we changed it. We made it even better!

ANNOUNCING SUPERBRAIN QD...

Our new QD model boasts all the features of our
phenomenally popular SuperBrain with the addition
of double-sided disk drives. So, for only a modest
increase in price, you can order your next SuperBrain
with more than twice the disk storage. But, best of
all, you can field upgrade the disk capacity of either
mode! to a whopping 10 megabytes! Now how's
that for a choice?

HOW DID WE DO IT?

The secret of SuperBrain QD's incredible disk
storage lies within our new double-density, double-
sided disk drives. Nearly 750,000 bytes of data
can be formatted on two specially designed 5%
drives. More than enough to tackie almost any
serious small business application. Plus, SuperBrain
QD’s 64K of dynamic RAM will handle even your
most complicated programming tasks.

Of course, if you really need megabytes instead
of kilobytes, just add our 10 megabyte Compu-
Star™ Disk Storage System. It connects in seconds
and gives you the capability to expand your system
into a powerful multi-user network with up to 255
CompuStar terminals. You can add users one at a
time as you need them. So no matter how much
your needs expand, your original investment in
computer hardware is always protected.

“Regisiercd trademan of Dirta' Reseaich inc

BUT IS IT RELIABLE?

Our best salesmen are our present customers.
Not only have SuperBrain and QD users been
impressed with the inherent reliability of the sys-
tems, they tell us that no other microcomputers
available offer such a unique madular design con-
cept. Just about the only service tool required is a
common Screwdriver. But of course if you'd rather
let us do the service, our total commitment to product
and customer support, with service outlets in most
major cities, will guarantee your satisfaction for
many years to come.

The CompuStar™ Disk Storage System
... Connects in seconds to either model.

THE DECISION IS YOURS...

Whether your next microcomputer is the Super-
Brain or our QD model, you'll be purchasing what
is becoming one of the world’s mast popular micro-
computer systems. And regardless of which model
you choose, you'll probably never outgrow it because
you can keep expanding it.

Call or write us today for more information on
our full line of microcomputer systems. Ask for our
"SuperBrain Buyer's Guide" and read why so many
customers like yourself have made the SuperBrain
and the SuperBrain QD their top two choices for
performance, value and reliability.

INTERTEC
DAIA
i] E SYJEMS.

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



Can Package

Almost ANY System Faster,
Have It Look Better

'
Cost Less! .

Using one of

these systems?

e MULTI-BUS,

e Motorola

Exorciser, 3

e Rockwell AIM B
65 Expansion, [

e STD-BUS,

e S-100 & IEEE

696.
New packaging
available.

Vector exclusives;
Your choice of -
plastic or metal card. l
guides, fixed or adjustable
positioning. Mount connectors or motherboards without special
hardware or hole
drilling. Vector
ships more
card cages
and packag-
2 i'} ing off-the-
. shelf, than
© any other
< 8 company.
- For expert
W4 assistance,
call the
packaging
professionals
in California,
(213)365-9661,
outside
California,
use our toll-
{ free number:
(800)423-5659.

Vector CCK100,
$49.80 (1-9)
I for S-100, IEEE696, Motorola Exorciser.

NEW
Vector i
CCK135AS,

$36.00 (1-9)

Complete as shown, Vector
CMA3A-20 with modules, 152.00 (1-9)

INCORPORATED

AGiaons Avenue, Syimr,Caitora 91342, (010} AceBu
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BYTE's BOMBworks

My December 1980 BYTE did not in-
clude the usual Reader's Service and
BOMB cards, so here are my December
BOMB votes.

My vote for the best article of the year
is Grady Booch’s Micrograph series. (See
“Micrograph, Part 1: Developing an In-
struction Set for a Raster-Scan Display,”
November 1980 BYTE, page 64; "“Part 2:
Video-Display Processor,” December
1980 BYTE, page 120; and “Part 3: Soft-
ware and Operation,” January 1981
BYTE, page 238.) I eagerly awaited my
January BYTE for the concluding part.

Mr Booch’s design was good, but the
hardware could have been upgraded for
better performance. According to my cal-
culations for the color chip, the Z80
microprocessor is active only 12% of the
time with the hardware configuration
shown. The Motorola spec sheets give a
better hardware implementation: isolate
the display memory from the processor
memory when the display circuitry is ac-
cessing display memory. Such an ap-
proach would allow fuller utilization of
the Z80, as well as remove response-time
problems from the interface to the host
computer (ie: lost time when the Z80 is
locked out by the display). All in all, Mr
Booch's articles were excellent!

I had a different opinion of the com-
peting serials on graphics. Alan Grogono's
“Graphic Color Slides” articles gave no in-
sight into the more general problem of
graphics. (See the November and
December 1980 BYTEs, pages 126 and 96,
respectively.) Allen Watson's “A
Simplified Theory of Video Graphics”
presented little if any new information on
either hardware or software. (See the
November and December 1980 BYTEs,
pages 180 and 142, respectively.) He
might as well have referred to some of the
many articles and books on the television
signals (eg: the TV Typewriter Cookbook
or some such). I rate both of these articles
poor.

On a more positive note, I enjoyed all
of the game reviews and would like to see
more for other software packages. These,
however, would rate only a good, with
the exceptions of “On the Road to Adven-
ture”; "Odyssey: The Compleat Apven-
ture”; and “Zork and the Future of Com-
puterized Fantasy Simulations.” I rate all
of these excellent. (See the December 1980
BYTE, pages 158, 90, and 172, respective-
ly.) I'd also place Steve Ciarcia’s “Com-
puterized Testing” in that category. (See
December 1980 BYTE, page 44.)

Circle 420 on inquiry card. sm=p



Hook a Winner
$129
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* 15 MHz
® GREEN DISPLAY

¢ 12" SCREEN

¢ 110/220 VOLT

¢ COMMERCIAL QUALITY
® ALSO AVAILABLE IN B&W

Bvlh'li‘_:fﬁ

OEM's!

Call and ask about

our low cost custom fit
smart printers.

Rep Territories available — Dealer inquiries invited
Visit us at the Chicago Show, May 31-June 3 in Booth No. 3045

J J Data-Ed O Please send me ONE TM-12G MONITOR at the low introductory
Qloge 18 Bridge Street price of $129.00 plus $2.75 shipping.
Salem, NH 03079 (OFFER LIMITED TO ONE MONITOR PER CUSTOMER)

603-893-2047 (collect) O Please send more information about your low cost custom fit
TWX 710-366-0502 (UDOENG SEML) smart printers.

D ata = E d O Check or Money Order enciosed

/ Name____ = @@O@0O0O0O0O0O@O0O0O0O0O0O@O@O@O@O@0@@@ D cO.D Orders Accepted.
b Add O Bill my-0 vISA-O Mastercharge
18 Bridge Street ress . . NG

Salem, NH 03079 City, State, Zip

§03-893-2047 E—— | Signature
TWX 710-366-0502 (Sale Price good only in Continental U.S.A ) ‘ D (Offer good through 7/1/81)

Exp. Date Bank No.




What can you honestly
expect from an interactive
data terminal that costs only
$3697*

Well, to begin with, color graphics.

RCA's VP-3301 has unique color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbow-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
L.S! video control. 20 and 40 character formats. RS232C and
20 mA current loop. Six baud rates. Eight data formats. ASCII
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator.®® It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks such as those provided by
Dow Jones News/Retrieval Service, CompuServe and Source.

All this—for the low price of $369. And it's made by RCA. So
get the whole story about the surprising VP-3301 today. Write
RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Order toll-free: 800-233-0094.

**Model VP-3303 with bulit-in RF modulator—$389.
*Suggested user price. Monitor and modem not included.

Circle 350 on inquiry card.

I want to compliment BYTE's Produc-
tion Director, Nancy Estle, on the layout
of BYTE. BYTE articles generally manage
to stay in one piece, rather than starting in
the front and continuing piecemeal
throughout the remainder of the maga-
zine. 1 would like to see even more
segregation between articles and adver-
tising, however. I do not object to the ads,
in fact 1 conscientiously read through
them, hoping that I won't miss any new
developments. But having to wade
through the ads to find article continua-
tions is annoying.

Arthur Throckmorton
5657 S Oak St
Littleton CO 80127

The CBT is Dead:
Long Live the CBT

In regard to Mr James R Boatright's let-
ter in the December 1980 BYTE, the
reported demise of the CBT is somewhat
exaggerated. (See “The End of the CBT,”
page 300.) The CBT-1001D DAA (data-
access arrangement), though no longer
available from Bell, is currently manufac-
tured by Precision Components, Elgin, and
Terminal Systems, etc. It is available from
many distributors who are typically listed
in the yellow pages under 'Telephone
Equipment & Systems.” The CBT is used
extensively by manufacturers in the
medical-data field.

Please be advised, Mr Boatright, you
need not discard your equipment requir-
ing use of CBT, CBS, or other types of
DAA.

Carl E Osborne Jr
President
O & ] Electronics Inc
4027 Knight Arnold Rd, Suite 105
Memphis TN 38118

More on HP-41C

Congratulations to BYTE and to Bruce
D Carbrey for the excellent article on the
HP-41C “calcuputer.” (See "A Pocket
Computer? Sizing up the HP-41C,”
December 1980 BYTE, page 244.) With a
few enhancements, I used the “CODE-
BREAKER” demonstration-game program
over the holidays with my grandchildren.
It is a fine example of the capability of the
HP-41C.
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Mountain Computer
put it all together
for you.

Vs AV -

The CPS MultiFunction Card

Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel
output interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple 11®. Serial and Parallel
output may be used simultaneously from CPS. CPSis configured from a set-up program on diskette which sets the parameters
such as baud rate, etc.) for all functions contained on the card and is stored in CMOS RAM on the card. Once you have
configured your card, you need never set.it up again.. You may also change parameters from the keyboard with control
commands. All function set-ups stored on-board are battery powered for up to two years. “Phantom slot” capability permits
assigning each of the functions of CPS to different slots in. your Apple without the card actually being in those slots! For
example, insert CPS in slot #4 and set it up so that is.simulates a parallel interface in slot #1 and a clock in slot #7 and leave the
serial port assigned to siot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing
software compatibility with most existing programs. “We've put it all together for you”—for these reasons and many more!
Drop by your Apple dealer and see for yourself how our CPS MultiFunction Card can expand the capabilities of your Apple and
save you a great deal of money as well!

- : -t J:."‘-\

Calendar/Clock Parallel Output Serial Interface
¢ Onesecond to 99 years e Features auto-line feed, Apple ¢ Features auto-line feed, trans-
e Battery backed-up (2 years) tabbing, line length, delay after parent terminal mode, Apple
e Two AA standard alkaline batteries carriage return, lower to upper tabbing, line length, delay after
for back-up (provided) case conversion carriage return, local echo of
¢ Compatible with MCI Apple ¢ Centronics standard— output characters, simultaneous
Clock™ time access programs reconfigurable to other standards serial/parallel output, lower to
e Status bit handshaking upper case conversion, discarding

of extraneous LFs from serial input
¢ |Jses the powerful 2651 serial
PCI chip
, ¢ 6 selectable internal baud rates—

4 Mountain Computer 50 to 19.2Kbaud

‘ INCORPORATED e Half/Full duplex terminal operation
300 €l Pueblo  Scotts Valley, CA 95066 o Nepih i) LU S
408)438-6650. TWX: 910 598-4504 operation

““Apple Clock was the trademark of Mountain Computer Inc. = Apple and Apple |l are registered trademarks of Apple Computer inc.



Letters

But just as any program or product can
be improved, so can any article. It is most
unfortunate that Mr Carbrey failed to
mention two important aspects of the HP-
41C:

1. The HP-41C continues the use of RPN
(reverse Polish notation) logic. Since my
first experience with RPN in the 1960s on
a Friden CRT desk-top calculator (it used
RPN well before Hewlett-Packard), there
has been no question that RPN is the only
way to go. Not just because it may use less
keystrokes, but because its logic is unam-
biguous, straightforward, and simple to
remember. This is a most important at-
tribute of the HP-41C!

2. Even more important, Mr Carbrey
failed to mention that all Hewlett-Packard
programmable calculators, including the
HP-41C, are supported by an active, in-
dependent user’s organization known as
the PPC—Personal Programmers Club.
(Formerly known as the HP-65 User's
Group.) The PPC has no connection with
Hewlett-Packard or its Users Library. A
periodic publication, the PPC Calculator
Joumnal, is available to members only.
Club members have discovered that many
things can be done with the HP-41C and

its predecessors. Although some of these
capabilities are not “supported” by
Hewlett-Packard, their use can greatly im-
prove almost any program. The club is
currently designing a custom ROM (read-
only memory) to make these features
available to its members.

Anyone seriously using the HP-41C
should join the PPC. To get further infor-
mation, send a 9- by 12-inch stamped,
self-addressed envelope with 2 ounces
postage to Richard ] Nelson, Editor/Pub-
lisher PPC Calculator Journal, 2541 W
Camden Pl, Santa Ana CA 92704. You
will receive a sample issue of the Journal
and further membership information.

B F Wheeler
22 Wilkins Ave
Haddonfield NJ 08033

Chessmate

In the December 1980 BYTE, John
Martellaro presented a review of the
Sargon II chess-playing program. (See
“Sargon II, An Improved Chess-Playing
Program for the Apple II,” page 114.) He

states that it is the first chess program he
has seen that sets a trap. He also says that
it is the strongest chess program money
can buy—dedicated chess-playing devices
included. Does this include the Chess
Challenger 7 by Fidelity Electronics?

My Chess Challenger 7 on level 7
(tournament level) played exactly the
same game as Sargon II, including the
trap, through step 12. At step 12, Sargon
played Nc3-d5 (N/B3-QS); Chess
Challenger 7 played Qd2-d1 (Q-Q1). My
response was Qf6-g6 (Q-KN3), at which
point Chess Challenger 7 conceded the
game.

1 would like to see an entire issue of
BYTE devoted to this kind of competition
between computers. Does BYTE have
such an issue planned?

Tom Disque
Rt 7, Waldrap Dr
Mayfield KY 42066

No such issue is planned, but we will
continue to publish reviews of chess pro-
grams and playing machines as they come
in to us (hint). (See “The Newest Sargon:
2.5" in the January 1981 BYTE, page 208.)

Letters continued on page 268
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VIFPs Call A.E.L.

VIP's customarily need top quality and service within stringent

bu

assistance, connectors,

on Beach, Ca.

copy. If you have a problem, A.

Arts, b

no in-house expertisc dealer.

40% OF AL
PUBLIC INSTITUTIONS.

dig.!ary Hmits. Naturally, they call AEI
...For software, firmware, or hardware; For custom systems
interface boards and service; For
peripherals, including printers, CRT's, disc drives, or modems; For
as little as one part such as a cabic or connector, or as much as an
entire national computer complex for a multi-branch company.
Item: ALl tests virtually every® item sold, before shipping.
Item: AEI initializes every plece of software, and makes a
gl. can check to locate the problemt
by using the in-housc duplicate, saving you time.
Item: A E.I has in-house expertisc on every item offered.
Item: A E.l prices arec competitive with the lowest, no-senvice,

A.EIl SALES ARE TO PUBLIC AND SEMI-

A partial list** of A.E.I. customers who purchased during the last
quarter of 1980 includes: University of Nebraska, University of
Virginia, US. Dept. of Interior, University of Kentucky, University
of California, Massachusetts Institute of Technology, US. Air
Force, Naval Air Development Center, Brown University, Univer-
sity of Oregon, University of Utah, Ohio State University, Univer-
sity of Southern California, California State Dept. of Water
Resources, University of Michigan, and Princeton University.

In the private sector, an equal number of major national
organizations purchased during the same period.

ALE.L too?

*With our nonual fast shipping, we have time to test: expedited shipment may

preclude testing.

merely that AEJ 18 prov

Automated Equipment, Inc.

**ALL docs not wish 1o lmply that any of these fine organizations endorse AE,
to have them as customers.

18430 Ward Street, Fountain Valley, California 92708 (714) 964-7514 (Outside of California (800)854-7635)
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Here's the system builder’s
solution for successful computers
and applications. Push in the CCS
component. Push in the operating
software. And push on with your ap-
plication. CCS systems and compo-
nents are designed to go together
quickly, and to keep running reli-
ably, with a proven return rate of
less than 1%.

And you get performance. The
systems deliver hardware vectored
interrupts and the capability to inter-
leave DMA data transfers with rates
as high as two megabytes per sec-
ond, plus bank select memory of up
to 512K bytes. This 8-bit system pro-
vides single user, multiuser, and
multitasking capability with ample
speed to prevent operator waiting or
loss of incoming real-time data.

The systems are available with
CP/M or MP/M operating systems.
For real-time or multiuser applica-
tions, the CCS OASIS real-time
multitasking operating system sup-
ports re-entrant programs and
relocatable code modules, with

Circle 58 on inquiry card.

“TEAR OUT.___
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Please have a sales representative
call me.

Please send more information on
CCS Systems and Expansion

I Modules.

Name
Company
Address

City/State/Zip

I Phone: {

=

)

California Computer Systems
250 Caribbean Drive
Sunnyvale, CA 94086

facilities for task-to-task communi-
cation, file protection, time-of-day
bookkeeping, spooling, task overlay,
dynamic memory management,
ISAM file structures and device-
independent I/O. CCS OASIS in-
cludes debug, text editing, linkage,
and file sort utilities; the system
supports a host of existing lan-
guages, applications, and utilities
from a range of vendors.

Powerful computer systems you
can configure to your demanding
requirements quickly, and with con-
fidence. Choose from a variety of
systems. Expand with CCS board-
level modules for memory, disk con-
trol, high-speed arithmetic, and 1/O,
plus subsystems for floppy and hard
disk storage.

If you sell, install, or use com-
puter systems, you should know
more about the CCS product line.
We've got a lot more to tell. Tear
out and return the coupon for more
information. Or call.

CP/M and MP/M are trademarks of Digital

Research. OASIS is a trademark of Phase One
Systems.




Hardware Review

The Epson MX-80 and
MX-70 Printers

Kevin Cohan, Technical Editor

Small system users soon realize that effective program-
ming is difficult without hard copy upon which to make
notes, corrections, and general scribblings. However,
realization often turns to dismay when the “professional”
quality printer carries a price tag larger than that of an
otherwise complete popular disk-based microcomputer
system. In the past, inexpensive printers (when available)
have been slow, unreliable, inconvenient (eg: many re-
quire expensive thermal or electrostatic paper), and
generally lacking in desirable features. Those users with
less than $1000 to spend have been faced with a choice of
such a printer or a refurbished IBM Selectric or Teletype
ASR33.

Epson Inc has aimed its two new low-priced dot-matrix
printers, the MX-80 and the MX-70, squarely at this
under-$1000 market (see photo 1). Both have features
normally found only in professional printers that are
priced accordingly. (Active in the computer printer
business in Japan for over fifteen years, Epson has also
supplied print heads and mechanisms for such well-
known printer manufacturers as Anadex.)

Photo 1: The Epson MX-70 and MX-80 printers. The MX-70
(left) is a prototype of the final version which has a tan rather
than a cream body.
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The MX-80

The more expensive MX-80 printer has so many
features that a complete learner’s manual accompanies
the instruction manual. This manual (written by David A
Lien and published for Epson by Compusoft) guides the
user through basic setup procedures and also describes
the less obvious capabilities of the MX-80: it can do much
more than provide hard-copy listings!

Measuring 37.4 cm wide by 30.5 cm deep by 10.7 cm
high (14%, by 12 by 4% inches), the MX-80 is not much
larger in size than a stack of five or six issues of BYTE. It
has a 9-wire print head that prints 96 ASCII (American
Standard Code for Information Interchange) characters
with lowercase descenders and 64 graphics characters on
a 9 by 9 dot matrix, as shown in listing 1. The print head
has an estimated life of over 50,000,000 characters, and it
can be easily replaced. Print speed is 80 cps (characters
per second) bidirectionally, and a long-life print ribbon is
contained in an easily removable cartridge.

External features (shown in photo 2) include a metal
paper-guide rack, manual paper-advance knob, power
switch, Centronics-type 36-pin cable connector, three
control pushbuttons, and four green indicator LEDs
(light-emitting diodes). In addition, the MX-80 has a
tractor-feed paper mechanism and can use three-ply
paper (original and two carbon copies). The On-Line
pushbutton toggles the printer between on- and off-line
modes. The FF (form feed) and LF (line feed) pushbut-
tons, functional only when the printer is off-line, advance
the paper by one form (ie: page length) and one line,
respectively. The distance that the paper advances may
be changed under software control.

The four LEDs indicate Power, Printer Ready, No
Paper, and On-Line. A software-controllable buzzer is
located inside the printer case and is activated by a reed
switch on the paper guide when the printer runs out of
paper. A self-test mode may be activated by turning the
printer on while depressing the LF pushbutton; in this
mode, all characters provided by internal software are
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WHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

Memory — you never seem to have quite applications like the Peachtree Software account-
enough of it. ing systems. VisiCalc™ and other Apple software

But if you're one of the thousands of Apple packages can take advantage of RAMCard too.
owners using the SoftCard, there's an economical And RAMCard gives you the extra capacity to
new way to expand your memory dramatically. develop advanced programs of your own, using the

16K ON A PLUG-IN CARD. SoftCard and CP/M. Even with the RAMCard in

Microsoft's new RAMCard simply place, you can still access your ROM BASIC
plugs into your Apple Il* and adds 16k and monitor routines.

bytes of dependable, buffered ; JOIN THE SOFTCARD
read/write storage. ' FAMILY.

Together with the SoftCard, o - ' The RAMCard is just the
the RAMCard gives you a 56k | latest addition to the SoftCard
CP/M® system that's big enough family — a comprehensive sys-

| to take on all kinds of chores that tem of hardware and software

| would never fit before (until now, that can make your Apple more
the only way to get this much versatile and powerful than you
memory was to have an Apple ever imagined.

N \\

Language Card installed). i 3: :5: A Your Microsoft dealer has all
GREAT SOFTWARE: SRE - ;;y 2E&=  the exciting details. Visit him
| voEr gy 1e=t/7 ssm  SO0N, and discover a great idea
Youv';sr: ougi’MOCR L“EI:S‘ / E that keeps getting better.
ith the ardan Microsoft Consumer

SoftCard, you can tackle large-
' scale business and scientific =
computing with our COBOL and f
FORTRAN languages. Orgreatly -
increase the capability of CP/M

Products, 400 108th Ave. N.E .,
Suite 200, Bellevue, WA 98004.
(206) 454-1315.
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(2a)

(2b)

Photo 2: Control panels for the Epson MX-70 and MX-80 printers. Photo 2a shows the FEED (paper feed) button and the green Power
LED (light-emitting diode) on the MX-70. Photo 2b shows the control panel of the MX-80, which has Power, Ready, No Paper, and
On-Line LEDs, and On-Line, FF (form feed), and LF (line feed) buttons.

L_At a Glance

Name
Epson MX-80

Use
Dot-matrix impact
printer

Manufacturer

Epson America Inc
23844 Hawthorne Blvd
Torrence CA 90505
(213) 378-2200

Dimensions

37.4 cm wide by 30.5
cm deep by 10.7 cm
high (14%, by 12 by
4% inches)

Price
$645

Features

Prints 96 ASCII and
64 graphics characters
in a 9 by 9 dot matrix
(lowercase letters have
descenders); 80 cps
bidirectional print
speed with end-of-line
seeking function (in-
creases average print
speed); tractor-feed
paper mechanism;
prints TRS-80

graphics, Japanese
Katakana set, special
characters for the US,
England, France, and
Germany; prints an
original and up to two
carbon copies; pro-
grammable tabs;
replaceable print head;
and a long-life ribbon
cartridge

Additional Hardware
Interface card needed
for Apple 11

Documentation
MX-80 User's Manual
by David A Lien, 22
by 28 cm (8Y2 by 11
inches), about 100
pages

Options

TRS-80 cable (about
$25); Apple Il interface
card with cable (about
$110); IEEE-488 or
serial interface (about
$65 each); serial inter-
face with 2 K-byte
buffer (about $150);
960 dot-per-line
graphics option (about
$100)
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repeatedly printed out to test the operation of the print
head, ribbon guide, and motor mechanisms.

Internally, the MX-80 is a truly intelligent printer that
incorporates its own microprocessor: an Intel 8049 single-
chip 8-bit processor with 2 K bytes of masked ROM
(read-only memory), 128 bytes of programmable
memory, and twenty-seven I/O (input/output) lines.
This microprocessor coordinates the internal logic and
controls the two precision stepper motors. One motor
moves the print head, while the other advances the
paper. The microprocessor is aware of the position of the
print head at any given moment and actively seeks the
shortest means of travel to the next print position. This
feature, in combination with the bidirectional printing
capability, constitutes the logical-seeking function, which
increases the effective printing speed and minimizes head-
travel time to reduce head wear.

Several options may be selected via two internal DIP
(dual in-line pin) switches; these include auto line-feed, a
full TRS-80 graphics set or a Japanese Katakana character
set, and special characters for the US, England, Ger-
many, and France (see listing 2). This last feature allows
the printing of umlauts, accented letters, and other
characters that are generally unavailable on personal
computer printers.

Under software control, the user may select one of
three print densities: 2, 4, or 6.5 characters per centimeter
(5, 10, or 16.5 characters per inch), which results in 40,
80, or 132 characters on a line. Line spacing (ie: the
distance the paper advances when a line-feed code is
transmitted) has a default value of 0.423 cm (% inch), but
it may be set from 0.035 cm (%, inch) to 3.00 cm (1%,
inch) in increments of 0.035 cm (%, inch)—the distance
between two wires on the print head. This presents some
interesting possibilities.

The number of lines per form defaults to sixty-six but
may be set at any whole number less than that. The user
may specify up to sixty-four vertical tabs per form and up
to 112 horizontal tabs per line. An emphasized character
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TRANSFER YOUR DATA
INTO

THE HARDCACHE SUBSYSTEM:

4 30 Megabytes (Formatted) Winchester Disk
Average access time 48 milliseconds

4 Cartridge tape drive provides:

Complete backup in under 10 minutes
File save/reload

Software distribution

<4 S-100 Bus Intelligent Interface Card
— DMA or programmed 1/0 data transfer
Disk throughput opt;t'
Bootstrap ROM -

EXECUTIVE SYSTEMS,

15300 Ventura Boulevard
Sherman Oaks, California 91403
(213) 990-3457



Listing 1: ASCII character set as printed on the Epson MX-80 (figure 1a) and the MX-70 (figure 1b) low-cost printers. Note the lack of

descenders on lowercase letters in the MX-70 example.

Ia

Y %R () ke, =, /0123
H L JELMNBBRFORSETUWY WY I L
[ G- S N WU S CO VA S A
1b

Mg E N E T 0 %+ . -, B8 123
HI JELMHODPORSTUUWEYZ2IE
Far s touwwmx ez 0>

R4 E & 7 9 5 £ = @ A B CDEF G
N tabhbeocdefaghi jk1l mno
4 S 6y 83 3 3 o= TaAEe CDEFSG

= a bcde fahidklmno

Listing 2: The MX-80 has several user-selectable font options, including graphics characters that are TR5-80 compatible (2a), Japanese
Katakana (2b), and special characters for the US, England, France, and Germany (2c).

2a

L)

L n  Aun m T

W a W w Y

B e o

I L) [l 3 3 " i

w e ol BN e o o A
2b

e T o 0 B w4 oy o oy oo = F o
- S L T A SR Ho4 E P o 7 5 U L e
2c
LS @ # oD | T % i ~
FrREaaMCE & # oA 0 G H & O @

g 0ot B W e et WL Y
@ ol W
LA N F Ty w Yy F
B MEL AND £ 2 CNT L
GERMANY & # 8 A B U oA & U

mode (where each character is overprinted a second time)
and a boldface mode (where the paper is advanced
0.0118 c¢m [1/216 inch] before overprinting) are also
available (see listing 3). The printer slows to 40 cps in
these special modes.

For a cost of about $650, this is more printer for the
money than any other available.

The MX-70

Similar in appearance to the MX-80, but with fewer
features, the MX-70 is available for about $200 less (sug-
gested retail price, $449). A 7-wire print head produces
characters on a 7 by 5 dot matrix at a rate of 80 cps, but
the unit does not offer the bidirectional logical-seeking
capabilities of the MX-80. The MX-70 has only one green
LED for power indication and only one general paper-
advance (line feed that repeats if held down) pushbutton.
The MX-70 uses the same self-test mode as the MX-80.

Internal jumpers select one of two character sets and
auto-line-feed on or off. The MX-70 may be ordered with
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either the Japan/USA or the England/Germany special
character set in ROM. The user may software-select 40 or
80 characters per line, or a high-resolution graphics mode
where binary bit images are directly printed on a 480 by 7
dot per line matrix (ie: the user can print any combina-
tion of dots within this graphics density). Line spacing
may be from 0.035 cm to 3.00 cm (¥%; inch to 1'%, inch).
The ability to advance the paper by the distance between
two wires on the print head, combined with the high-
resolution graphics mode, gives the user an effective
resolution of 480 by 792 dots per standard form. The ac-
tual form length may be set from 0.424 cm to 51.2 cm (%
inch to 20% inch).

If it seems strange that the MX-70 offers bit-map
graphics and the MX-80 doesn't, it will be no surprise for
you to learn that by the time this article is printed, Epson
will be offering a retrofit option on the MX-80. For about
$100, this option will give the MX-80 bit-mapped
graphics at either 480 or 960 dots per line: the latter den-
sity is twice that of the MX-70.



In this age of runaway inflation...

Inexpensive input to your computer

The HIPADTM digitizer can be used for both converting graphic information into
digital values and as a menu. Utilizing either the stylus or the optional cursor, the
operator can input graphic data into the computer by locating individual points on
the digtizers 11” x 11” (28cm x 28cm) active area. In the “stream mode” a contin-
uance of placements of coordinate pairs may be input.

Not a kit, the HIPAD™ comes complete with both RS-232C and parallel interfaces
and has its own built-in power source. The origin is completely relocatable so coor-
dinates may be positive or negative for a true reference value and oversized mater-
ial may be input by simply resetting the origin.

Accurate positional information, free form sketches,
] even keyboard simulation

i = All can be entered using the muiti-faceted HIPADTM digitizer. Its capabilities and
low price make the UL listed HIPADTM a natural selection over keyboard entry, inac-
“z curate joysticks, or expensive approximating light pens. It's perfect for inputting
; isometric drawings, schematics, X-rays, architectural drawings, business graphs,
and many other forms of graphic information, as well as creating your own graphics.

Use it with Apple II™ | TRS-80 Level Il ™, PET ™ or other

P S e = B RS : popular computers
Available with stylus or optional cursor. The HIPAD's™ built-in RS-232C and parallel 8 bit interfaces make it all
possible. (For Apple Il order DT-11A, for TRS-80 or PET order DT-11).
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII),
selectable baud rates, and resolution of either .005” or .01".

" -
The ideal input device for the small
system user.
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For complete information contact Houston Instrument, One Houston Square, Austin, Texas 78753.
(512)837-2820. For rush literature requests, outside Texas call toll free 1-800-531-5205. For technical
information ask for operator #5. In Europe contact Houston Instrument, Rochesterlaan 6, 8240 Gistel,
Belgium. Telephone 059/27-74-45.

TM HIPAD is a trademark of Houston Instrument

K R " 7 TRS-80 is a trademark of Tandy Corporation
Available with optional display. APPLE Is a trademark of Apple Computer Inc GRAPHICS DIVISION OF

PET is a trademark of Commodore Business Machines. Inc BAUSCH & Lo M B @

I T Circle 186 for literature s
U.S. Suggested retail price Circle 187 to have representative call Visit us at NCC-Booth 911




A Major Breakthrough

The

The System 2800 is the next logical step in the
continuing line of innovative products from the
Systems Group.

Unbeatable S-100 Memory Boards

First was the development of the DMB6400

series of S-100 Memory boards featuring the
innovative Bank
Select switching
technique. This
enables users to
software select
up to four totally
independent
memory banks
per board.

The 2nd Generation

Then came the 2nd Generation of IEEE S-100
COMPATIBLE 280 PROCESSORS, FLOPPY DISK
CONTROLLERS and SERIAL I/O BOARDS. Each
has been designed for single user, multi-user or

network operating systems
such as CP/M®,

MP/M™ CP/Net™

and OASIS™,

The Next

Logical Step ...

We challenged our design team to create an
innovative yet competitive system utilizing our
existing line of field proven, dependable S-100
boards. The result: a highly reliable, quality built,
state of the art microcomputer that gives you
the cost/performance edge you need to be a
leader in your field.

The System 2800 comes with a choice of
operating systems: CP/M with an enhanced
CBIOS for single user systems and either MP/M
or OASIS for multi-user, multi-tasking systems.
MP/M is available with either a standard or

CP/M MPIM and CP/Net are trademarks of Digital Research
OASIS Is a trademark of Phase One Systems




enhanced XIOS. The CP/M based System 2800
provides improved diagnostic reporting capability
and increased sector sizes of 1024 bytes yielding
disk performance throughput increases up to
400% over standard unblocked systems.

The enhanced multi-user, multi-tasking MP/M
based System 2800 provides the same advanced
features as CP/M. In addition, this interrupt
driven implementation can offer performance
throughput increases up to 2000% thru
extensive disk buffering for applications
requiring a large number of disk accesses.

Also available is the OASIS operating system
with ISAM files, automatic record locking and
multiple-user print spooling.

All operating systems are available in either
floppy or hard disk configurations. The disk
drive selection includes single or double sided,
double density 8-inch floppies with up to 2.52
megabytes of formatted storage per system,
expandable to 5.04 megabytes, and an 8-inch 10
megabyte winchester hard disk.

Cost Effective Reliability

Dealers, OEM’s and System Integrators share
many common needs. Not the least of these is
dependable products. That's why we back our
System 2800 with our established reputation for
high quality products, superior support, prompt
and courteous service, and a one-year warranty.

Take the next logical step. See your nearest
computer dealer, or contact us for the complete
story on our S-100 family of board products and
enhanced systems.

A Division of MEASUREMENT systems & controls
incorporated

1601 Orangewood Ave.
Orange, Calif. USA 92668
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN

For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O.
Box 1118, Scottsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma

See us at booth 5001, NCC show, Chicago, May 4-7, 1981.




At a Glance

Name
Epson MX-70

Use
Dot-matrix impact
printer

Manufacturer
See “At a Glance” box
for Epson MX-80

Dimensions
Same as MX-80

Price
$449

Features

Prints 96 ASCII
characters ina 5 by 7
dot matrix; 80 cps
print speed; tractor-
feed paper mechanism;
prints an original and
up to two carbon
copies; includes a

high-resolution
graphics mode,
replaceable print head,
and long-life ribbon
cartridge

Additional Hardware
Interface card needed
for Apple 11

Documentation
MX-70 User's Manual
by David A Lien, 22
by 28 cm (8%2 by 11
inches), about 80
pages

Options

Choice of either
USA/Japan or
England/Germany
special character sets
in ROM; TRS-80 cable
(about $25); Apple Il
interface with cable
(about $110)

Some things are just

naturally right.

e —

tiny-c is a structured programming language designed to
allow you to focus attention on the probiems you want to
solve — rather than the language you're using to solve it. With
tiny-¢ you can expand your horizons far beyond the limits of
BASIC. tiny-¢ ONE (interpreter), $100- includes Owner's Manual
plus wide choice of media, source code. It's still the best struc-
tured programming trainer. Tiny-c TWO (compiler), $250 -
includes Owner's Manual, CP/M® disk, source code. This
version puts UNIX® pleasure into your CP/M.

tiny ¢ associates, P.0. Box 269, Holmdel, NJ 07733

(201) 671-2296

tin

You'll quickly discover tiny-¢ is
naturally right for your language
needs.

New Jersey residents include 5% sales tax. Visa or Master
Charge accepteil. Include charge plate number with order.
© CP/M is a trademark of Digdlal Research, lnc

* UNIX is a trademark of Bell Labs. Inc

« tiny-¢ is @ timdemark ol liny ¢ BEsociales
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Listing 3: The MX-80 features five various character modes
(figure 3a), several of which may be combined to produce dif-
ferent effects. The MX-70 has only two character modes (figure
3b), but has a high-resolution graphics mode (not shown) as a
standard feature.

3a

STANDARD CHARACTERS

BOLDFACE CHARACTERS

DOURLE STRIKE CHARACTERS

COMPRESSED CHARACTERS

CHARACT ERS

DOLVESL. E WLIDTH

3b

REGULAFR CHARACTERS

EFPaHHCEDr CHAaRACTERS

[Editor's note: I was very pleased with the quality and
reliability of both printers, but would like to mention two
very small complaints. First, the MX-80 has a piercing
alarm tone that sounds for three seconds whenever it
receives a “bell” character. This causes some annoyance
when the printer is used with an Apple 1l, which beeps
during printing errors and causes the Epson printer to
beep. Second, both printers are so quiet when not work-
ing (hardly a criticism) and the power-on LED is so small,
that it is easy to overlook these indications and leave the
printers on overnight....GW]

Interfacing

Both the MX-80 and MX-70 printers communicate
through an 8-bit parallel port that is available on a 36-pin
Centronics-type cable connector. Some computers re-
quire a special interface in order to use the Epson
printers, but all necessary interface components are
available from Epson Inc. TRS-80 owners may use the
standard Radio Shack printer cable, but due to a slight
difference in connections, only the official Epson cable
allows the separation of the carriage return and line feed
characters. This permits the user to underline and
overstrike characters, a capability that is not possible
with the Radio Shack cable. Apple users will be glad to
know that Epson is marketing a special interface card
with cable that will plug directly into a peripheral slot in
their computer. However, due to a peculiarity of the Ap-
ple’s video memory, the Apple interface card will not
transmit ASCII codes greater than decimal 127, thus
preventing use of the MX-80 graphics set. [Computer
Corner of New Jersey, 439 Route 23, Pompton Plains NJ
07444, telephone (201) 835-7080, modifies either the Ep-



Time & Money. Commodore, Atari’ & Apple
users get more with VisiCalc" software.

A financial VP in Massachusetts is cutting the time it takes
to prepare month-end reports from three days to three hours.

A California company is replacing most of its time-share
computer service with a personal computer and VisiCalc,
saving at least $30,000 the first year.

Thousands of other personal computer users are also sold
on how VisiCalc is increasing their productivity. Besides saving
time and money, they're simplifying their work and getting
more information that helps them make better decisions. A
typical user reaction comes from a New York dentist:

“VisiCalc has become an integral part of my business”’

VisiCalc displays an “electronic worksheet” that auto-
matically calculates nearly any number problem in
finance, business management, marketing, sales, engi-
neering and other areas. The huge worksheet is like a
blank ledger sheet or matrix. You input problems by
typing in titles, headings and your numbers. Where
you need calculations, type in simple formulas
(+,—%X,+) or insert built-in functions
such as net present value and averaging.

As quickly as you type it in, VisiCalc §
calculates and displays the results.

“l am extremely impressed with Visi-
Calcs capability, flexibility and orderly
presentation of instructions’’ *

So writes the director of a New York cor-
poration. He appreciates VisiCalcs powerful
recalculation feature. Change any number in
your model and instantly all numbers affected by
that change are recalculated and new results are
displayed. You can ask “What if .. 2, analyzing

Commodore is a reglstered trademark of Commodore
Business Machines Inc., Atari is a registered trademark of
Atari Inc.. Apple is a registered trademark of Apple
Computer Inc.

Circle 325 on inquiry card.

more alternatives and forecasting more outcomes. It really
increases your decision-making batting average!

When you finish, you can print a copy of the worksheet just
as it appears on the screen and/or save it on diskette.

“f like VisiCalc’s ease of use’”’

That response comes from a Utah businessman using Visi-
Calc for production forecasts, financial report ratio analysis and
job cost estimating. Ease of use is VisiCalcs best-liked feature.
It'’s designed for a non-programmer, and has an extensive, easy-
to-understand instruction manual.

Users also like solving a wide variety of problems with
VisiCalc . . . and solving them their way. VisiCalc can even

justify the cost of a personal computer, according to a New
Hampshire financial analyst:

“VisiCalc is paying for itself over and over”

VisiCalc is available for 32k Commodore PET/CBM, Atari
800 and Apple disk systems. VisiCalc is written by Soft-
ware Arts, Inc.
See VisiCalc at your Personal Software dealer.
For your dealer’s name, call Personal Software Inc.
at 408-745-7841, or write 1330 Bordeaux Drive,
Sunnyvale, CA 94086.

While there, see our other Pro-
ductivity Series software: Desktop Plan
and CCA Data Management System.
They're like time on your hands and
money in the bank.

See us in Chicago at NCC, booth 881




son or the Apple parallel interface cards to allow access
to the graphics characters on the MX-80 printer. The
modification is simple—the data-bit-7 line to the printer
(the line that controls the highest bit of the 8-bit interface)
is isolated from the interface board and connected via a
wire to one of the annunciator output bits coming from
the Apple 1l game socket. A POKE statement can then
toggle this line, causing the MX-80 to print either normal
ASCII characters or Epson graphics....GW]

In addition to the standard TRS-80 cable and Apple II
board/cable interfaces, which are available for both
printers, the MX-80 will also have the following inter-
faces: IEEE-488, serial, and buffered serial {(which in-
cludes a 2 K-byte character buffer). Approximate prices
are given in the MX-80 “At a Glance” text box.

Conclusions

o The Epson MX-80, at $645, and the MX-70, at $449,
both represent an unprecedented level of performance for
the price. Although the low price of the MX-70 is par-
ticularly attractive, the added features of the MX-80
make it worth the extra $200. The most important
features are the intelligent bidirectional printing (which
significantly increases the printing speed) and the 9 by 9
dot matrix for letters (which allows true descenders on
lowercase letters like “y” and “g"” and results in a more
readable text).

e Both printers require tractor-feed paper, which limits
the user’s choices (eg: standard letterhead stationery can't
be used), but also assures precise placement of text on a
page. And what other low-cost printer prints on ordinary

IMPORTS

"

EPSON MX-80
Price Breokthrough - Callt
Okidara M-80 $417
Okidata M-82 617
Okidara M-83 3919

PAPER TIGERS

]
B

CENTRONICS

737-P $695
Arari-825 $695

COMPUTERS

NORTHSTAR

Durned and tested - backed by fast waranty
service. Find out why our prices. avallabllity
and service moke usthe #1 source forthe # 1
5-100 system. Free games disc.

HRZ-Il 64K DD $2595
HRZ-Il 64K Quad $2995
HRZ-Il 32K DD $2339
HRZ.Il 32K Quad $2689

800 W/16K

=

ALTOS

[ ]
ZENITH

The all-in-one campurer thot's backed by
your local Zenith/Heath service center.

289 w/48K 2 510's

NOW MORE FOR LESS

ACS-8000-15 hos 208K RAM. 1 Mq. on floppys.
6 seriol and 2 porallel pons. Upgrade w/Win-
chester hord-disk drives ond rape back-up.
Multl-user at single user prices.

ACS8000-15

$2149
$4795

We poricipate in orbitration

for business and customers

through the Derter Dusiness
LA Bureou of Morlcopa Caunty.

Scottsdolé\Sysrems

6730E.McDowellRoad #1093, Scottsdale, Arizona 85257
Open 8-5 Mon.-Frl.

= (602) 941-5856

(We Export) TWX 910-950-0082 (IMEC SCOT)

fwsincere]

MORE PRINTERS

HIGH SPEED

Anadex 9500/9501
Data South DS-180
-TI 810 Basic

$1295
$1395
$1495

LETTER QUALITY::

Diablo 630 $2289
NEC 5510 $2689
NEC 5520 $2945

(*Prices include Tractors)

The new leader! Detachable keyboard.
extro por. J funcrion keys. numeric
keypod. 24x80. RS-232. built ond bocked
by ADDS.

ADDS Viewpoint $569

TELEVIDEO

\

Soroc IQ 120
Soroc IQ 135
Hazeltine 1421
Zenith Z-19
ADM-31

Mail-Order Only

2% cash discount Included / charge cards add 2%. Prices subject to
change, product subject to avallabliity. Arizona residents add 5%.
F.O.B. Scortsdale. 0-20% restocking fee for returned merchandise.
Warrantles Included on all products.



Module

Tl S I User User
Module

User User
Module Module

Distributed CP/M processing. Up to 16 users,

each with independent CPU and memory.

General1/0 Processor

User User
Module

Module

How to tell if it's a White Computer.

(Users 2 through 16 — multiuser expansion
with high performance through distributed
processing.)

Look for a single user CP/M® system that ex-
pands to multiuser configurations economically.

Look for independent 6 MHz Z80B-based User
Modules with 64K of RAM memory, each module
witha port to the user terminal capable of handling
baud rates of up to 38K under program selection.
Look for high-speed block data transfers from user
modules to the Global Processor for disk storage.
That way, CP/M programs run independently for
each user. Fast. And each users’s station acts just
like the fastest standalone system — no delays, no
waiting for other users.

Look for a Z80-based Global Processor for disk
and tape 1/0 that transfers data from disk to user
modules at the data transfer rate of the peripheral
device: And a controller that handles as many as 8

SMD disk drives for up to 528 megabytes of hard
disk storage, plus up to four 8" floppies, plus op-
tional streaming tape backup.

And look for a Z80-based General I/0 Processor
that supports up to eight printers — with 64K bytes
of independent buffer memory.

That's part of how you tell if it's a White Com-
puter. There's a lot more. Here's a number and
address for more information.

CP/M is a reglistered trademark of Dlgltal Reseach.
Z80, Z80A, Z80B are reglistered trademarks of Zilog Corporatlon.

"WHITT

C OMUPUTERS

White Computer Company A 1876 Industrial Way
Redwood City, California 94063 A 415 364 7570

Circle 433 on inquiry card.




paper (as opposed to thermal or electrostatic) and pro-
duces an original as well as up to two carbon copies by
using multiple-ply paper? This ability, due to the fact that
both are impact printers, is of particular interest to small
business users.

In addition, the print head can be changed (recom-
mended after 50,000,000 characters) by the owner, at a
cost of about $30. A quieter print head (5 dB quieter than
the standard head during printing) is available for about
$40. Like the standard replaceable print head, it can be
installed by the user.

o Although the MX-70 and the MX-80 share many
features, each has its own graphics option. The MX-70
has bit-mapped graphics that permit control over any dot
in a 480 by 7 dot array, one 7-dot column at a time. The
MX-80, on the other hand, has the same graphics set as
the TRS-80, and an option for bit-map graphics.

eEpson America is beginning to enter the US market
and has already begun to train many of its distributors
and dealers to act as authorized service centers. The three
Epson factory centers, located in Dallas, San Francisco,
and Great Neck, New York, also provide service—a ma-
jor consideration when investing in a unit that is
mechanical as well as electronic in nature. (The unusual
potential of these machines to do more than simple print-
ing has also led to the founding of an independent Epson
Users’ Group. For more information, contact Frank
Barden, Epson Users’ Group, ¢/0 1017 Trollingwood Ln,

Raleigh NC 27604.)
. o Both the Epson MX-80 and MX-70 offer a variety of
Computer Generated Graphics features at a price well below that of any comparable
Made Simple printer on the market. These features, the reputation of

Epson, and the thorough engineering that is apparent in
the two units, allow me to recommend these printers to
any personal computer owner.®

Zgrass is an exciting user-oriented language
developed for real time interactive graphics.

Zgrass software includes a full screen text editor;
point, line, box, ellipse, pattern display and fill
graphics routines; full math capabilities; full string
manipulation and array capabilities; both interpre-
tive and compiled modes of execution.

# The Datamax ™ UV-1is the only advanced graphics
system featuring the Zgrass language.

o Using much of Bally's® commercial video game
electronics, the UV-1 shares the same reputation
for ruggedness and reliability.

® 64K bytes of memory (16K EPROM, 16K screen
RAM, 32K user RAM).

= 780 microprocessor; floating point math pro-
cessor; custom video graphics processor; custom
input/output processor with 4 A/D converters and
3 channel sound synthesizer.

* 3204202 2 bit/pixel screen; 256 display colors.

o Outputs for RGB and legal, recordable NTSC
video,

# |nterfaces for graphics tablet, disc drive, joystick
contrallers, audio tape, RS-232 ports.

o Complete CAl self teaching lesson package. Ideal
for education.

EXPLORE THE WORLD OF ZGRASS® GRAPHICS.
UV-1 by Datamax.® For more information, contact

cdatamaXinc.

350 NORTH ERIC DRIVE

PALATINE, ILLINOIS 60067
(312) 991-7410

Circle 115 on inquiry card.



TRS-80* Model 1 Computer Owners . .

Iit’s really h

Double-density storage.

ere!

Here at Percom. And your authorized Percom dealers.

And double-density storage is here in a

big way. Because now

you can choose from three different levels of mini-disk systems —

all double-density rated.

And get the storage that precisely meets your application

needs.

Not to mention the service and quality that’s made Percom the

industry leader.

Although rated for double-density operation, all
levels of Percom drives work equally well in single-
density applications.

You can operate these drives in ordinary single-
density format using TRSDOS*, Percom OS-80™
or any other single-density operating system.

Or, you can add a Percom DOUBLER™ to your
Tandy Expansion Interface and store data and
})rograms in either single- or double-density

ormat

Under double-density operation, you can store
as much as 350 Kbytes of formatted data — de-
gending on the drive model. — on one side of a
ive-inch minidiskette. = That’s four times the
capacity of standard 35-track Model I mini-
disks, almost 100 Kbytes more than the capacity
of the eight-inch IBM 3740 format!

Available in 1-, 2- and 3-drive configurations in
all three model lines, Percom burned-in, fully-
tested drives start at only $399.

TFD-40™ Drives

‘| TFD-40 Drives store 180 Kbytes (double-density) or

! 102 Kbytes (single-density) of formatted data on one

’ side of a 40-track minidiskette. Although economical-

! ly priced, TFD-40 drives receive the same full Percom

i guality control measures as TFD-100 and TFD-200
rives.

TFD-100™ Drives

TFD-100 drives are “‘flippy" drives. You store twice
the data per minidiskette by using both sides of the
|| disk. TFD-100 drives store 180 Kbytes (double-
density) or 102 Kbytes (single-density) per side.
Under double-density operation, you can store a 70-
page document on one minidiskette.

TFD-200™ Drives

1 TFD-200 drives store 350 Kbytes (double-density) or

197 Kbytes (single-density) on one side of a minidis-

kette. By comparison, 3740-formatted eight-inch

i disks store only 256 Kbytes. Enormous on-line stor-

§i-| age capacity in a 5" drive, plus proven Percom
| reliability. That's what you get in a TFD-200.

Quality Percom products are available at authorized dealers.
1-800-527-1592 for the address of your nearest dealer or to order directly from

Percom. In Canada call 519-824-7041.

™ trademark of Percom Data Company, Inc.
.nark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

Prices and specifications subject to change without notice.

The DOUBLER™ — This proprietary
adapter for the TRS-80* Model | com-
puter packs approximately twice the
data on a disk track.

Depending on the type of drive, you
can store up to four times as much
- data — 350 Kbytes— ononeside ofa

" minidiskette as you can store using a
Tandy standard Model I computer drive.

Easy to install, the DOUBLER merely plugs into the disk
controller chip socket of your Expansion Interface. No rewir-
ing. No trace cutting.

And because the DOUBLER reads, writes and formats
either single- or double-density disks, you can continue to
tun all of your single-density software, then switch to dou-
ble-density operation at any convenient time.

Included with the PC card adapter is a TRSDOS*-
compatible double- densn% disk operating system, called
DBLDOS™, plus a CONVERT utility that converts files and
programs from single- to double-density or double- to sing-
le-density format.

Each DOUBLER also includes an on-card high-
performance data separator circuit which ensures reliable
disk read operation.

The DOUBLER works with standard 35-, 40-, 77- and
80-track drives rated for double-density operation.

Note. Opening the Expansion Interface to install the
DOUBLER may void Tandy's limited 90-day warranty.

Free software patch with drive purchase. This software
patch, called PATCH PAK,™ upgrades TRSDOS* for single-
density operation with improved 40- and 77-track drives.

PERCOM

PERCOM DATA COMPANY. iNC.
211 N. KIRBY + GARLAND TX - 75042

{214) 272-3421
Circle 322 on Inquiry card.

Call toll free
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Extended Color BASIC for the
TRS-80 Color Computer

Inexpensive and easy-to-use color
graphics have been the goal of per-
sonal computer makers for a number
of years. Although graphics have
been available, they've been neither
inexpensive nor easy to use. Many of
the systems currently on the market
require the skills of an experienced
machine-language programmer in
order to generate high-resolution
graphics. Some manufacturers have
simplified the process; but, for the
most part, generating a full-color
graphics display is still a tedious exer-
cise.

Radio Shack has released the first
truly easy-to-use and inexpensive sys-
tem that generates full-color graphics.
Extended Color BASIC is available
for the TRS-80 Color Computer and
was developed by Microsoft. In fact,
the message:

EXTENDED COLOR BASIC 1.0
COPYRIGHT (C) 1980 BY TANDY
UNDER LICENSE FROM MICRO-
SOFT

appears when you turn the Color
Computer on. Extended Color BASIC
is fast, memory-efficient, and so well
designed that anyone (even children)
can create graphics shapes in a few
minutes. Best of all, it’s fun to use and
has features that advanced program-
mers will appreciate.

Stan Miastkowski, Technical Editor

Getting Into Graphics

If you have a TRS-80 Color Com-
puter, you can add Extended Color
BASIC for $99. The computer must
be returned to Radio Shack for the
modification. Extended Color BASIC
also requires 16 K bytes of program-
mable memory, which, if you don't
already have it, adds $119 to the price
of modification. The complete Ex-
tended Color Computer sells for
$599. You'll still need a color moni-
tor—although the family television is
still the most popular alternative.

Radio Shack has
released the first easy-
to-use and inexpensive
system that generates

full-color high-
resolution graphics.

Graphics Modes

Extended Color BASIC has five
distinct graphics modes avail-
able—two low-resolution, two
medium-resolution, and one high-
resolution (see table 2). The low- and
medium-resolution modes each offer
a choice of two-color or four-color
modes. When memory space is at a
premium, the two-color modes are

handy for space conservation. The
high-resolution mode has only a two-
color mode available. Entering any of
the five graphics modes is simple—a
PMODE command is the first line of
any graphics program. The command
is followed by the number (0 thru 4)
of the graphics mode you wish to use.

Even though the size of the graph-
ics blocks (or pixels) differ widely in
the three main graphics modes, all
points are plotted on a 256-by-192
grid (49,152 points). This greatly
simplifies matters if you decide to
modify any program that uses the
graphics modes—if you change the
resolution, you don’t have to change
the parameters of the graphics com-
mands.

Color Combinations

The TRS-80 Color Computer has
available a set of nine colors (see table
3). It’s interesting to note that the
powerful Motorola 6847 Video
Display Generator, a key component
in the Color Computer, has the
capability of displaying a very large
number of distinct shades. It's possi-
ble to take a look at them by turning
on the computer, waiting for the Ex-
tended Color BASIC message to ap-
pear, and then rapidly turning the
computer off and on.

Attempting to figure out the color
combinations available in each of the
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CIRCLE (x,y), 1, ¢, hw, start, end
Draws a circle, partial circle, or
eliipse.
x is the x-coordinate of the
circle's centerpoint.
is the y-coordinate of the
circle's centerpoint.
is the radius of the circle.
Each unit is equal to one
graphics polnt on the
screen.
Is a number (O to 8) which
specifies the color of the
circle. The number must
be one of those specified
for the mode/color set
combination. If this value
Is omitted, the fore-
ground color detaults to
the previously specified
coior.
hw is the height/width ratio
of the circle (from 1 to
255). If it's omitted, 1 (a
perfact circle) is used.
start Is the starting point of the
clrcle (from 0 to 1). This Is
optional and if omitted, 0
is used.
end ls the endpoint of the ¢ir-
cle (from 0 to 1). If it's
omitted, 1 is used.

~

-~

[e]

COLOR fereground,background

Sets the foreground and back-

ground screen colors within limits

specified by the mode/color set

combination.

foreground is a color code (0 to

8).

background is the background
color (0 to 8).

DRAW line
Draws a line (or series of lines) by
specifying the direction, angle,
and color.
line is a string expression and
may include:
Motlon Commands

M = Move the draw position

U= Up

D = Down

L = Left

R = Right

E = 45-degree angle

F = 135-degree angle

G = 225-degree angle

H = 315-degree angle

X = Execute a substring
and return

Modes

C = Color

A = Angle

S = Scale

Options

N = No update of draw
position

B = Blank (no draw, just
move)

EOIT
Allows editing of program lines.
nC Changes n characters.
nD Deletes n characters
| Allows insertion of new
characters.

H Deletes remainder of
line and allows Insertion
of new characters.

L Lists current line and
continues edit.

nSc Searches for nth occur-
rence of character ¢.
X Extends line.
SHIFT Escape from subcom:
mand.
n SPACE Moves cursor n spaces
to the right.
n Moves cursor n spaces
to the left.

GET startpoint—endpoint, destination, G
Places the graphlcs contents of a
speclfled rectangle within a specified
array.

startpoint is the coordinate of the
upper-left corner of a
rectangle on the
screen,
endpoint is the coordinate of the
lower-right corner of
the same rectangie.
dastination |s the name of a pre-
defined array that will
store the contents of
the rectangle. G tells
the computer to store
the rectangie's con-
tents with full graphic
detail.

LINE (x1,yN)—(x2y2), a,b
Draws (or erases) a line between
two specified points. Also draws a
box using the coordinates as the
opposing corners.
x1,y1 is the starting position. of the
line.
x2,y2 is the endpoint of the line.
a is either PSET or PRESET.
b is elther B (for box) or BF (for
filled box).

PAINT {(x,y) .c.b
Fills a specified area with a
speclified color. (The color is
limited by the mode/color set
combination.)
x Is an x-coordinate.
y Is a y-coordinate.
¢ Is the color code {from O to 8).
The color selected must
match one of the colors avall-
able in the particular mode/
color set combination in use.
b Is the border color (O to 8) at
which painting will stop.

PCLEAR n
Clears a specified number of
memory pages (1536 Dbytes
each) for graphics use.
n Is the number of graphics
pages (1 to 8).

PCLS color
Clears the video display.
color is the number (0 to 8) of one of
the colors available for the mode/
color set combination in use.
It coior-is omitted, the existing back-
ground color is used.

PCOPY source TO destination
Copies the contents of one
memory page to another memory
page.
source and destination are mem-
ory page numbers (1 to 8).

PLAY
Plays music of a specified
note (A thru G or 1 thru 12), octave

(1 thru 5), volume, note duration,
tempo, and pause. It also allows
the execution of substrings and
will handle the specitication of
sharps and fiats.

PMODE mode, start-page
Selects the graphics mode and
the memory page on which a
program starts.
Mode is the graphics mode (0 to
4). The default value is 2.
Start-page is the number of the
graphlcs page (1 to 8) on which
the program will start.

PSET {x,y.c)
Turns on selected graphics points.
x is the position on the x-axis.
y is the position on the y-axis.
¢ is the color of the dot (0 to 8).

PRESET (x,y)
Tarns off graphics points which
were turned on by the PSET
command.
x Is the coordInate on the x-axis.
y Is the coordinate on the y-axls.

PUT startpoint—endpoint, source, action
Places the graphics contents of a
rectangle stored in an array by the
GET command at a specified posi-
tion.
startpoint is the coordinate of the

upper-left corner of the
rectangle.
endpoint is the coordinate of the

lower-right corner of the
rectangle.

source is the name of a pre-
defined array that con-
tains the data to be writ-
ten Into the rectangie.

action determines how the data
is to be written into the
rectangle and can be the
following:
PSET—Sets the points
that were set in the origh
nal rectangle.
PRESET—Resets the
points that were setin the
original rectangle.
AND—Compares the
points stored in the origi-
nal rectangle with the
destination rectangle. If
both are set, then the
screen point will be set; it
not, the screen point is
reset.
OR—Compares the
points as above. If either
is set, the screen point
will remain set.
NOT—Reverses the state
of each point in the desti-
nation rectangle.

SCREEN type, color set
Tells the computer whether you
want to use a text screen or a
graphics screen and selects the
color set.
type is either 0 (text
screen) or 1 (graphics
screen).
color set is either 0 or 1 (see
tabie 4).

Table 1: Graphics, editing, and music commands available in Extended Color BASIC.

a8
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5 PMODEA4,!

10 PCLS

20 SCREEN 1,1

30 LINE (0,0)-(255,191),PSET
40 LINE (0,191)-(255,0),PSET
50 GOTO 50

5 PMODE 1,1

10 PCLS

20 SCREEN 1,1

25 LINE (0,0) —(255,191),PSET,B
30 LINE (0,191)-(255,0),PSET
40 GOTO 40

5 PMODEL,I] I
10 PCLS

20 SCREEN1,]

25 LINE (0,0)-(255,191),PSET,BF
30 LINE (0,191)-(255,0),PSET

40 GOTO 40

Photo 1: Three examples of the LINE statement in Extended Color BASIC. Photo 1a shows the high-resolution mode (PMODE
4,1). Photo 1b is the low-resolution mode (PMODE 1,1) and shows that when the suffix "B” is added to the LINE command in line
| 25, a box is created which uses the endpoint coordinates as opposing cormers. Photo 1c shows what happens when the suffix "BF"
| is added to line 25. A box is created and filled with the foreground color. (Note that the line created by line 30 was drawn, but it's

! invisible because it's the same color as the filled box.)

graphics modes is, at first glance,
probably the most complicated aspect
of using Extended Color BASIC.
Choosing what's called the color set is
done by the SCREEN command. This
command has two parameters: The
first tells the computer whether you
want the graphics mode or text mode.
The second parameter selects the
color set. This is where things get a
bit tricky. The three two-color modes
(low-, medium-, and high-resolution)
each offer a choice of either black and
green or black and buff. The two
four-color modes (low- and medium-
resolution) offer color sets of either
green/yellow/blue/red or buff/cyan/
magenta/orange. None of the graph-
ics modes allow you to use all nine
colors at one time.

A further “complication” is the
COLOR command, which instructs
the computer to use specified fore-
ground/background colors. The

PMODE Number Grid Size
4 256 by 192
3 128 by 192
2 128 by 192
1 128 by 96
0 128 by 96

Table 2: The five graphics modes of Extended Color BASIC (two low-resolution,
two medium-resolution, and one high-resolution). All modes are selected by the
PMODE command and are mapped onto a 256 by 192 grid.

specified color codes must be in the
allowable color set for the graphics
mode you're using (see table 4)—
otherwise you'll be greeted with an
error message when you attempt to
run the program.

Extended Color BASIC
divides the avallable
graphics memory Into
elght pages of 1536
bytes each.

L — == = e

Although all this seems extremely
complicated, 1 found that within a
few hours of using Extended Color
BASIC, the graphics modes and
available color sets became second
nature. Besides, the system sets
default values for you if you don't
want to bother remembering all the
combinations at first.

Color Mode Memory Pages Used
Two-color 4
Four-color 4
Two-color 2
Four-color 2
Two-color 1

Graphics Pages

Extended Color BASIC divides the
available graphics memory into eight
pages of 1536 bytes each. An optional
PCLEAR command can be used in the
program to specify the number of
pages you want to use. (The default is
4.) A PCOPY command is also avail-
able which can copy the contents of
one page into another page (as long as
the new page was allocated by
PCLEAR). In addition, the PMODE
command has a second parameter
that specifies which page to start the
program on.

It doesn’t take long to realize that
the memory pages offer a number of
interesting and creative possibilities.
Switching between pages offers the
opportunity for limited animation—
especially since it's possible to update

Code Color
0 Black
1 Green
2 Yellow
3 Bilue
4 Red
5 Buff
6 Cyan
7 Magenta
8 Orange
Table 3: Colors available on the
TRS-80 Color Computer.
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one page while another is on the
screen.

Creating Graphics

Once you get used to the graphics
and color modes, using Extended
Color BASIC to actually create
graphics displays is easy. Although it
is possible to use the PSET and
PRESET commands (the equivalent
of the familiar SET and RESET com-
mands found in other TRS-80s), the
50,000 or so graphics points available
in the high-resolution mode make the
setting of individual points a very
time-consuming exercise (although
this might be necessary in a few
cases).

The people who designed Extended
Color BASIC have made it simple—
such commands as LINE, CIRCLE,
DRAW, and PAINT (see photos)
make the creation of very sophis-
ticated shapes an easy job. The most-
used commands include:

e LINE—Draws a line between two
specified sets of coordinates. It will
also draw a box and, if desired, fill
the box with the foreground color,

o CIRCLE—Draws a circle with a
specified radius at a specified coor-
dinate. You also have the option of
changing the height/width ratio and
drawing only parts of the circle.

o DRAW—Draws a line or series of
lines. You specify the direction,
angle, and color.

oPAINT —Fills a specified area with
a color you pick.

o GET—Places the graphics content
of a specified rectangular area of the
display within an array.

o PUT —Takes the array used to store
the GET information and redraws the
graphics within an area that you
specify.

(For a complete list of Extended Color
BASIC graphics commands, see table
1).

Music

Although fast and easy color
graphics is the bread and butter fea-
ture of Extended Color BASIC, the
system has a number of other strong
points, including the ability to per-
form some pretty fancy music. The
non-modified version of the TRS-80
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(a)
5 PMODE 4,
10 PCLS
20 SCREEN 1,1
30 CIRCLE (128,96),95
40 GOTO 40

(b)
5 PMODE 4,1

10 PCLS

20 SCREEN 1,1

30 CIRCLE (128,86),30,,3
40 GOTO 40

(c)

5 PMODE 4,1

10 PCLS

20 SCREEN 1,1

30 CIRCLE (128,96),30,1,1,.25,.75
40 GOTO 40

(d)
10 PMODE 4,1

20 PCLS

30 SCREEN 1,0

40 FOR RADIUS = 1 TO 100 STEP 10
50 CIRCLE (128,96),RADIUS

60 NEXT RADIUS

70 GOTO 70

Photo 2: Four variations of Extended Color BASIC's CIRCLE statement, all in the
high-resolution graphics mode. Photo 2a is a simple circle with coordinates (128,96)
as the centerpoint and 95 graphics blocks as the radius. In photo 2b, the height/
width ratio has been specified as 3, creating an oval. The ratio can be specified from
0to 255. If > 1, the circle is "higher” than it is wide; if < 1, it is wider than it is high.
If the ratio is 0, the circle is infinitely higher than it is wide and becomes a straight
line. Photo 1c uses the start and finish parameters to specify which part of the circle
to draw. Photo 1d uses a single CIRCLE statement and a FOR-NEXT loop to create a

bullseye.

Color Computer (without Extended
Color BASIC) allows you to create
music by the SOUND command,
which gives a range of notes from F,
to E, with a duration of 6/100 to 6/10
seconds. Obviously, there are limita-
tions to this; there is a limited range,
each note requires a separate program
line, and you have no control over
the tempo or volume. Playing all but
the most simple tune is a tedious job.

All of those problems have been
eliminated in Extended Color BASIC
through the use of one powerful
command—PLAY. The PLAY com-

mand allows you to control the note,
octave, duration of notes and pauses,
and volume through the use of a
single string. You can also execute
substrings, making the playing of cer-
tain kinds of music a much easier pro-
position (see listing 1), Notes (over a
five-octave range) can be specified by
using either the numerals 1 thru 12 or
the notes themselves from C to B (in-
cluding sharps and flats). Duration of
notes can be varied from a whole note
to a 1/255th notel Thirty-one volume
levels can be specified, and tempo
and pause-length have a range of



§ PMODE3,1

10 PCLS

20 SCREEN 1,1

30 LINE (0,0)-(255,191),PSET
40 LINE (0,191)-(255,0),PSET
50 CIRCLE (128,96),90

60 PAINT (135,125),8,8

70 GOTO 70

Photo 3: An example of the PAINT
statement. The lines and circles shown
are in the medium-resolution two-
color mode (PMODE 3,1). The PAINT
statement in line 60 specifies the begin-
ning point of the painting (135,125),
the color choice, and the color number
at which the painting will stop.

from 1 to 255. If you're musically
inclined, you'll find the PLAY com-
mand an interesting one, despite the
inability to play chords. Even for one
not schooled in musical theory, these
capabilities are useful for adding
sound to program displays, graphics,
and animation.

The Added Extras
Extended Color BASIC adds to the
TRS-80 Color Computer commands

and functions. This makes it substan- -

tially the same as the well-known
Radio Shack Level II BASIC. After
using the non-extended BASIC for a
while, it was good to have back such
familiar commands as TRON and
TROFF (trace on and off), and ON
ERROR GOTO. Functions added in-
clude PEEK (strangely enough, non-
extended color BASIC does have
POKE but not PEEK), SQR, EXP,
COS, LOG, TAN, and USR.

There are a number of differences.
Since both extended and non-ex-
tended color BASIC use device num-
bers for I/0 (input/output) oper-
ations (0 for the keyboard and video

green or black/buff.

PMODE Color Set Two-Color Four-Color

Number Combination Combination
4 0 Black/Green R
1 Black/Buff -
3 0 I Green/Yellow/Blue/Red
1 - Buff/Cyan/Magenta/Orange
2 0 Black/Green -
1 Black/Buff N
1 0 I Green/Yellow/Blue/Red
1 R Buff/Cyan/Magenta/Orange
0 0 Black/Green S
1 Black/Buff

Table 4: Color combinations (sets) that can be used within Extended Color BASIC.
(Color set is the second parameter of the PMODE command.) The two low- and
medium-resolution modes each have a two-color and a four-color set available. The
single high-resolution mode is two-color and only allows combinations of black/

Listing 1: A demonstration of Extended Color BASIC’s music capabilities. Lines 55 thru
80 create six string variables (A$ thru F$) and assign to them note, duration, octave,
tempo, and volume-level information. Line 85 assigns string variable X$, a string of
commands to execute (X) substrings A$ thru F§. The music is played by the PLAY com-
mand in line 90, which calls the nested substrings.

h

"TBI0ZiL23iGIL4SCH¥DSESFSLZIGICIPIBSCS "
B$="L23iASLAIFiGiAIBIO3iL2SCIi0Z5CiPIBICIiFILASGS

1 “#%% BACK TO BACH *x«
3 CLS
1@ PRINT @ 96+ STRING$(32,"%")
20 PRINT @ 328, STRINGS(32,"#")
25 PRINT @ 201, "BACK TO BACH"
48 FOR X = 1 TO 1000: NEXT
55 A% =
60

FSESD"
65

C$="L2IETL4SFSESDSCSL230135B3i025LASCIDSESC"

70 D$="L2S5ESL15DiL23G3LA4SCSDSESFSL25GSCiPIGSC”
75 E$="L25ALASFiGiATBIO3iL25C3025C5PIGICiFiLdsGS

FSEiD"
80
85
9@ PLAY X%
screen, —1 for the cassette, and —2
for the printer), OPEN, CLOSE, IN-
PUT, and EOF (end-of-file) state-
ments are available. Therefore,
dumping a program to a line printer is
done by the PRINT#—2 command in-
stead of LPRINT.

Also, because Extended Color
BASIC includes a USR function, it is
possible to call machine-language
subroutines from BASIC programs
(unlike the non-extended version).
The technical information appendix
of the Extended Color BASIC manual
says, “The ROM (read-only memory)
contains many subroutines that can
be called from machine-language pro-

F$="LZ23iEIL4iFIEIDICIDSESL23F3013BIL15025C"
HE="HA$ HBSINCEIiXDSXESIXF$"

grams.” From this statement, you
might think that a long list of ROM
subroutines would be included. Un-
fortunately, such is not the case. A
total of seven follows, all dealing
with cassette, joystick, and keyboard
170. To be fair, the lack of ROM sub-
routine information is not Radio
Shack’s fault—its license with Micro-
soft prevents publication of such in-
formation.

Despite the lack of specific sub-
routine information, there are three
new statements within Extended
Color BASIC which are designed to
help out the machine-language pro-
grammer:
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(a)

5 PMODE4,1

10 PCLS

20 SCREEN,1

25 DRAW “BM40,80;U40;R40;D40;L40"
30 DRAW “BM +20,20;U40;R40;D40;L40"
40 LINE (60,100) - (40,80),PSET

50 LINE (60,60) - (40,40),PSET

60 LINE (100,60) -(80,40), PSET

70 LINE (100,100)-(80,80),PSET

80 GOTO 80

(b)

5 PMODEA4,l]

10 PCLS

20 SCREEN 1,0

30 DRAW “BM98,96;NU8B0;NES6;
NR80;NF56;ND80;NG56;NL80;NH56"

40 CIRCLE (98,96),80,1,1,.125,1

50 CIRCLE (135,110),80,1,1,1,.125

60 LINE (135,110)~(190,167),PSET

70 LINE (135,110)-(235,110),PSET

80 GOTO 80

5 PMODE 4,1

10 PCLS

15 SCREEN 1,0

20 DRAW “"BMS50,50R60D10NL20D20L20NU20L20NU20
L20U20NR20U10" 'TOP VIEW

25 DRAW"“BMS50,100R20ND20R20ND20R20D20
NL20D10L60UIONR20U20” 'FRONT VIEW

30 DRAW "BM150,100R30D30L30U10NE20U20"
'SIDE VIEW

35 ' OBLIQUE VIEW—LINES 40-60

40 DRAW “"BMI150,50USE15R10BF20BD30NRSL20H25U10

45 DRAW "BM150,50U5F8U15R15H8F8L1SFENRISD1SF8
NDIOE1SNRIOHS8

50 LINE (178,30) - (200,55),PSET

55 LINE -(200,80),PSET

60 LINE (167,60) - (183,46),PSET

65 GOTO 65

Photo 4: Three examples of the DRAW statement, which allows you to specify the starting point, direction, angle, and color of a
figure. The cube in photo 4a was created by DRAWing two squares (lines 25 and 30) and connecting them with four LINE state-
ments (lines 40 thru 70). Photo 4b is an example of the DRAW statement’s “no update” option. Each of the lines radiating from the
center of the “pie” is drawn individually, with the computer returming each time to the centerpoint of the circle (98,96). The
detached "slice” was created using the CIRCLE statement’s start/end parameters and two LINE commands. Photo 4c uses all of the
parameters of the DRAW statement to create the four projection studies of a figure.
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(@ 5 PCLEARS
10 PMODE 4,1
11 PCLS
12 SCREEN 1,0
13 PI = 3.14159
15 Al = 0: A2 = 2'PI

20 N = 360:A = 50 .-
25 X = (A2-ALVN i
' 30 FORI = Al to A2 STEP X
' 35 R = A * COS (4')
40 X = R *SIN(D)
45 Y =R *COS (I
50 PSET(128 + X,96 + Y,5)
55 NEXT I
| 60 GOTO 13

(b) 10 PMODE 4,
20 PCLS
30 SCREEN 1,0 !
40 LINE (127,5)-(127,185),PSET
50 LINE (7,95) - (247,95),PSET
60 FOR XSCALE = 7 TO 247 STEP 20 [

70  PRESET (XSCALE,95)

80 NEXT XSCALE |
90 FOR YSCALE = 5TO 185 STEP 10

100 PRESET (127,YSCALE)

110 NEXT YSCALE

130 FOR X = - 180 TO 180 STEP 1.5
140 AX = X/57.29578

145 XP = X/1.5 + 127

150 Fl = —(SIN(AX)*90) + 95

160 F2 = —(COS(AX)*90) + 95

170 PSET(XP,F1,1): PSET(XP,F2,1)
180 NEXT X :
, 190 GOTO 190 I

I.'__—_—___

} Photo 5: Three high-resolution examples of the use of PSET, SIN, and COS. The eight-leaf clover in photo 5a is changed to a
| four-leaf clover (photo 5b) by changing the cosine value in line 35 to 2. In photo 5c, the computer uses PSET, SIN, and COS to
| draw the sine/cosine waves and LINE to draw the x-y axis. Notice that each wave travels 360 degrees (from +180 to —180) and
| that the x-axis increments 30 degrees at each gradation. This is a good exercise in mapping (scaling down) a program to fit the
| video display.
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o CLOADM—Loads a machine-lan-
guage program from cassette. You
can also specify a memory offset.

o CSAVEM —Wrrites a machine-lan-
guage program to cassette,
o#DLOADM—Loads a machine-lan-
guage program at the speed you
specify (300 or 1500 bps [bits per
second]).

Advanced programmers
should be able to use
its speed and efficient

use of memory space to

avolid the tedium of
machine-language pro-
gramming.

Although a lack of machine-lan-
guage information might be con-
sidered a handicap by some, it is not.
One of the most striking features of
Extended Color BASIC is that it is
fast—despite the fact that the micro-
processor runs at the relatively slow
speed (for computers) of .894 MHz
{million cycles per second). It's evi-
dent that the 6809E is an extremely
powerful microprocessor. Creating
graphics by the PSET (point-by-
point) method is slow, but the LINE,
CIRCLE, DRAW, and PAINT state-
ments are surprisingly fast—
obviously calling machine-language
subroutines in the Extended Cclor

BASIC ROM.

The Editor

The color graphics and musical
ability of Extended Color BASIC are
the most interesting features; how-
ever, the addition of a full-feature
editor (once again similar to the Level
II BASIC editor) will surely be ap-
preciated. It only takes a couple of
times of retyping long program lines
to correct a single error to convince
any programmer that editing
capability is not a luxury.

Documentation

As usual, the Radio Shack people
have done an outstanding job of pro-
viding a manual aimed squarely at
the “average’” user of Extended Color
BASIC (ie: the non-programmer).
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650

PCLEAR 8
GOTO 600
LINE ((255 ~ X),(191 - Y)) - (X,Y),PSET

J=1+ I:IF] > ATHEN] = 0:A = RND(50)
RETURN

REM ROTATING FAN

FORI = 1 TO 5 STEP 4
PMODE 3,1

PCLS

SCREEN 1,0
A=2X=0Y=0]=0
FOR X = 0 TO 254

COLOR X/32 + 1,5

GOSUB 60: NEXT X

FORY = 0TO 190

COLOR Y/24 + 1,5
GOSUB 60: NEXT Y

FORX = 255 TO 1 STEP -1
COLOR X/32 + 1,5

GOSUB GO: NEXT X
FORY = 191 TO 1 STEP -1
COLOR Y/24 + 1,5

GOSUB 60: NEXT Y

NEXTI

FORI = 1TO 5 STEP 4

670 PMODE 3,1

680
690
700
710

SCREEN 1,0

FORT = 1 TO30: NEXTT
NEXT I

GOTO 660

Photo 6: Advanced programming in Extended Color BASIC. The program uses the
available parameters of LINE, SCREEN, and COLOR to create a multicolor rotating

display.
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Hexadecimal Address Decimal Address Contents
0-3FF 0-1023 System Use
OFF 255 Direct Page Memory
3FF 1023 Extended Page Memory
400-5FF 1024-1535 Text Screen Memory
Graphic Screen Memory
600-BFF 1536-3071 Page 1
CO00-11FF 3072-4607 Page 2
1200-17FF 4608-6143 Page 3
1800-1DFF 6144-7679 Page 4
1E00-23FF 7680-9215 Page 5
2400-9FF 9216-2559 Page 6
2A00-2FFF 2560-12287 Page 7
3000-35FF 12288-13823 Page 8
Program and Variable
3600-3FFF 13824-16383 Storage
8000-9FFF 37768-40959 Extended Color BASIC
AQ0Q-BFFF 40960-49151 Color BASIC
CO00-FEFF 49152-65279 Cartridge Memory
FFOO-FFFF 65280-65535 Input/Output

Table 5: TRS-80 Color Computer memory map. (Map as shown is with Extended
Color BASIC and 16 K bytes of programmable memory installed.)

Technical Writer Jonathan Erickson
has written a manual (“documenta-
tion” is a dirty word in the halls of
Radio Shack, since they feel it con-
notes non-readability) in Radio
Shack’s informal, chatty, and very
readable style. He's also managed to
do this without talking down to the
reader. Best of all, the material is well
organized so that finding specific in-
formation is quick and easy.

Summary

Radio Shack’s Extended Color
BASIC is a breakthrough in color
graphics for personal computers. It's
fast, easy-to-use, and capable of pro-
ducing striking graphics. In addition,
advanced programmers should be
able to use its speed and efficient use
of memory space to avoid the tedium
of machine-language programming.
It lends itself well to the development
of games and is also a great way for
children to get involved with pro-
gramming. For experienced program-
mers, '‘getting into” the system in

order to broaden its features will pre-
sent a challenge and eventually result
in even more exciting graphics.

Extended Color BASIC (in its pre-
sent form) and the TRS-80 Color
Computer system do not readily lend
themselves to a professional or busi-
ness environment. The inability to
mix graphics and text on the screen
makes it difficult to set up charts and
graphs. But better things are com-
ing—Radio Shack will introduce a
floppy-disk drive for the Color Com-
puter within a few months and also
plans to market a low-cost plotter/
printer for the system.

Finally, Extended Color BASIC is
the first incarnation of Microsoft’s
continual development of software
dedicated to computer graphics, one
of the fastest growing fields of the
future. If Extended Color BASIC is an
indication of the beginning for per-
sonal computers, we can expect
amazing products in the years to
come.®l

_At a Glance

Name

Extended Color BASIC

Type of package
Color graphics, music, and
BASIC extension

Manufacturer

Radio Shack

1300 One Tandy Ctr
Fort Worth TX 76102

Price

$99 to add to existing TRS-80
Color Computer;

$599 for complete system (less
video display)

Format
ROM (read-only memory)

Language used
BASIC

Computer needed

Radio Shack TRS-80 Color Com-
puter with 16 K bytes of pro-
grammable memory.

Documentation

"Going Ahead With Extended
Color BASIC”

215 pages, 22 by 28 cm (8%2 by
11 inches)

Of interest to
Everyone

Additional comments

If Extended Color BASIC is to be
added to an existing TRS-80
Color Computer, the unit must
be returned to Radio Shack for
modification.
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The Commodore VIC 20
Microcomputer:

A Low-Cost,

High-Performance Consumer Computer

“Why haven’t you bought a per-
sonal computer yet?” This question
will elicit varying responses from
people interested in buying one.
However, most of them fit into two
categories: “They're still too expen-
sive,” or “The ones I can afford are
not a good long-range investment.”
There are some good general-purpose
microcomputers around, but they’re
in the $1000 price range. And some
computers cost as little as $200; that's
certainly the right price, but you
know you're sacrificing something
(quality of materials, expandability,
etc) to get such a low price.

The Commodore VIC 20 micro-
computer may change all this. It is
well constructed, has color, sound,
and graphics, and is easy to use. It
comes with everything needed to use
it (except an ordinary color television
set), includes a well-written instruc-
tion manual, and is supported by a
line of optional extensions,
peripherals, and documentation (see
figure 1). Looking at a picture of the
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version selling in Japan (photo 1)
might cause you to think $600 would
be a fair price. It is, compared to the
cost of other units. But it does not
cost $600—the VIC 20 retails for
$299.95.

The Commodore VIC 20
is well constructed, has
color, sound, and
graphics, and is easy to
use.

Physical Characteristics

The VIC (which stands for Video
Interface Computer) is a small unit,
about the size of the main (keyboard)
component of the Radio Shack
TRS-80 Model 1. It measures 40.3 by
20.4 by 7.2 cm (159 by 8 by 2.8
inches) and is small enough to easily
fit on a work desk or a shelf. In fact,
it is small enough to fit into a suitcase
(along with its external power supply
and RF (radio-frequency) modula-
tor), making it usable as a portable
personal computer.

The first thing I noticed about the
VIC was its keyboard. It is the equal
of any personal-computer keyboard

in both appearance and performance.
This is a remarkable accomplishment,
almost unbelievable considering the
price of the entire unit. Three of its
closest competitors, the Atari 400, the
Radio Shack TRS-80 Color Com-
puter, and the Sinclair ZX80, have
keyboards that are less than perfect as
a result of cost cutting. In this respect,
the Commodore VIC 20 stands clear-
ly ahead of its competition.

Photo 2a shows the rear panel of
the VIC 20. The long slot on the left is
used to.plug in memory cartridges,
program cartridges, or a VIC Master
Control Panel, which allows up to
four cartridges to be plugged in. Im-
mediately to the right of the cartridge
slot is the TV output socket. The
signal from this plug goes directly to a
video monitor or through the RF
modulator and a TV switch box to a
standard television set. (The
necessary cable, RF modulator, and
switch box are supplied with the
VIC.)

The middle (round) connector on
the rear panel is a serial interface that
drives a single 5-inch floppy disk and
a printer. Up to five peripheral
devices can be daisy-chained through
each other to this connector. The next
slot to the right (the short rectangular
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Figure 1: A block diagram of the Commodore VIC 20 system (shaded components are available at extra cost).

slot) goes to the VIC cassette recorder
(which is available separately). The
rightmost slot contains a “user port”
that can be connected to a printer, a
modem, or one of several other
peripheral devices. With an optional
RS-232C adapter card, this port can

also be used with RS-232C devices.
The left-side panel (see photo 2b)
contains (from left to right) a game
port, a rocker-type on/off switch,
and a socket to receive power from
the VIC power supply. The game
port, according to Commodore, can

Photo 1: The Commodore VIC 20 microcomputer. This unit, a final prototype based
on the Japanese version of the VIC microcomputer, differs from the American model
only in the model number.

accept a joystick, a light pen, a game
paddle, or a VIC Multiple Game Con-
troller (which allows several game
devices to be connected to the VIC).

When the VIC 20 is turned on, the
video display (a color television
tuned to channel 3 or 4) stays dark for
about three seconds, then shows the
display given in photo 3. The VIC
display has 23 lines of 22 characters
or graphics symbols per line, with
cyan (greenish blue) letters on a white
background. The active display area
in the VIC is delineated by a border of
a different color (in photo 3, a cyan
border). The border crisply marks the
working area of the VIC. For me, it
has the psychological effect of mak-
ing the screen area seem bigger; this is
important, since the VIC displays
fewer characters per line than any of
its competitors.

VIC Graphics

The VIC 20 graphics character set
is virtually identical to that of its
predecessors, the Commodore PET
and CBM (Commodore Business
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Machine). The standard VIC can
display over sixty graphics symbols,
shown on the front faces of most of
the keys (see photo 1). Since these
symbols are directly available from
the keyboard and can be stored in
string variables and displayed by
PRINT statements, it is easy for even
the inexperienced BASIC user to com-
bine these symbols into larger pic-
tures. This character-size building-
block approach is used by Atari,
Commodore, Ohio Scientific, and
Sinclair. It is a good way to generate
graphics that are easy to understand
and use without having to design a
separate graphics mode. Such
graphics are better than simply being
able to turn on and off coarse
graphics blocks (as in the TRS-80
Models I and III and the Color Com-
puter) because character-oriented
graphics allow more detailed images
(although, unlike the graphics-blocks
system, character graphics do not
allow full control of the image).

All the graphics characters in the
VIC are accessible directly from the
keyboard. For characters shown on
the fronts of key caps, pressing either

(2a)

shift key or the Commodore key (the
key in the lower left corner of the
keyboard) causes one of these charac-
ters to be displayed. Pressing the
Commodore key with a given key
causes the character on the left half of
the front face to be displayed; press-
ing either shift key with a given key
causes the character on the right half
to be displayed.

All the graphics
characters in the VIC
are accessible directly

from the keyboard.

Both uppercase and lowercase
characters can be displayed, but you
lose access to all the characters on the
right half of the key front faces. Tog-
gling between this uppercase/lower-
case/graphics mode and the default
uppercase/graphics mode is done by
pressing the shift key, holding it
down, pressing the Commodore key,
and releasing both keys. The graphics
characters on the left half of the key
front faces are still available with

(2b)

CONTROL

FORT

Photo 2: Connections to the VIC 20 microcomputer. Photo 2a shows the rear panel of
the VIC; from left to right are a slot for program cartridges and connections to a televi-
sion or video monitor, a floppy disk, a Conunodore cassette recorder, and a printer or
other peripherals. Photo 2b shows a game device port, an ON/OFF rocker switch, and a

connector for an external power supply.
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lowercase letters. Commodore
grouped what it believes are the most
useful graphics characters (ones that
might be used with lowercase letters
in business applications) on the left
half of the key front faces.

Finally, the number of graphics
characters that can be displayed is
doubled because any character can be
displayed as is or in reverse (see
photo 3). This can be done im-
mediately or during program execu-
tion. Pressing the RVS ON key (the
CTRL key plus the 9 key simulta-
neously) causes all displayed
characters to appear in reverse on the
screen. (If you are programming and
hit the RVS ON key while defining a
character string, a reverse R will ap-
pear and subsequent keystrokes will
not be reversed. However, when you
print that string, the reverse R will
not appear but will cause all subse-
quent characters to be displayed in
reverse.) Pressing the RVS OFF key
(CTRL plus the O key) causes all
displayed characters to appear
unreversed on the screen. (When in-
cluded in a character string, the RVS
OFF key causes all subsequent
characters to be displayed normally;
its symbol appears in the character
string as a reverse underline.)

VIC Color

To quote an adage from
photography, “If you can’t make it
good, make it red.” There is an ele-
ment of truth in that—color does
make things more exciting, and it's
always one of the most striking
features of a microcomputer video
display. The VIC has an impressive
color display due largely to the com-
plete control you have over the place-
ment and combination of colors.

The VIC allows you to display nor-
mal and reversed characters (in-
cluding all graphics symbols) in eight
colors: black, white, red, cyan, pur-
ple, green, dark blue, and yellow.
The color of the flashing cursor and
all subsequent characters displayed
on the video screen is set by
simultaneously pressing the CTRL
key and the appropriate color key
(one of the keys numbered 1 through
8). As described for the RVS ON and

Circle 292 on inquiry card. ==mp



What has nine lives, three forms,

th

multiple faces and a price tag
talmost disa

pears?

e

It's magic! Well, aimost. The Microline 80 wilkfun
all day at 80 cps with no duty cycle limitations.
The head is warranted for 200,000,000 characters.
That translates to over nine years on your
TRS-80!" APPLE® or other small computer.

Want to change forms? The magical Microline 80
is three printers disguised as one. There is a
whisper-quiet rubber platen for cut sheets and roll
paper, pins on nine inch centers for pin feed stock
and optional snap-on tractors that adjust to suit
all your other forms. The Microline 80 also saves
paper by letting you tear off as close as one inch
from the last print line.

Want to change your image? The magical
Microline 80 really does tricks. It prints upper

The Magical -
Microline 80 Printer

“

F
and lower ¢ condensed and double width
characters and block graphics for charts, graphs
and diagrams.

The Microline 80 is not a toy. With two motors, a
rugged cast aluminum base and a head you never
have to throw away, the Microline 80 is built to
handle the most demanding business applica-
tions.

Which brings us to the biggest magic of all, the
price tag, the one that almost disappears. If we're
not the lowest, we are so close that it doesn’t mat-
ter. There are stocking Microline distributors
throughout the country. Call or write today for the
name of the one near you and the price of the
Magical Microline 80.

OKIDATA

Okidata Corporation, 111 Gaither Drive, Mount Laurel, New Jersey 08054 609-235-2600
Okidata is a subsidiary of Oki Electric Industry Company, Ltd.
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Photo 3: The VIC 20 video display im-
mediately after being turned on.

RVS OFF keys, pressing a color key
within a character string causes a
reverse character to be placed in the
string. This tells the VIC not to im-
mediately change the display color,
but to change it when that string is
printed. Photo 5 shows the eight col-
ors available, each of which is dis-
played by printing the corresponding
color control character followed by a
line of reverse spaces (which appear
as solid squares of the current color).
The computer displays all ouput in
the current color. In photo 5, since
the last color used was yellow, the
VIC responds with its end-of-pro-
gram message in yellow.

The VIC also allows you to change
the background color of the working
area in the center and the border that
surrounds it. Choose from sixteen
background colors and eight border
colors (ie: 128 background/border
combinations). The two are changed
by executing (either directly or from a
program) the statement:

Background

Black  White Red
Black 8 9 10
White 24 25 26
Red 40 41 42
Cyan 56 57 58
Purple 72 73 74
Green 88 89 90
Biue 104 105 106
Yellow 120 121 122
Orange 136 137 138
Light orange 152 153 154
Pink 168 169 170
Light cyan 184 185 186
Light purpie 200 201 202
Light green 216 217 218
Light blue 232 233 234
Light yellow 248 249 250

display with the colors shown.

*

Table 1: Background and border color combinations in the VIC 20 microcomputer.
Poking decimal location 36,879 with the values given in this table gives a video

Photo 4: The character set of the VIC 20.
Any character can be displayed in reverse.

POKE 36879,X

where X is a value as given in table 1.
The background colors can be any of
the eight character colors or orange,
light orange, pink, light cyan, light
purple, light green, light blue, or light
yellow. The border colors can be any
of the eight character colors.

An unusual thing about the VIC is
that the background color can change
independently of the character color
(other color microcomputers can’t do
this). Combined with the color and
reverse keys, this allows a tremen-
dous amount of control over the
video display. Photos 6a and 6b show
a run of a program differing only in
the value poked to memory location
36,879. Photo 6a shows a light green
background and a cyan border; this
was accomplished by poking the
value 219 to that location. Photo 6b
shows a light cyan background and a
red border; this was accomplished by
poking the value 186 to that location.

Border
Cyan Purple Green Blue Yellow

1 12 3 14 15
27 28 29 30 31
43 44 45 46 47
59 60 61 62 63
75 76 77 78 79
91 92 93 94 95
107 108 109 110 1
123 124 125 126 127
139 140 141 142 143
155 156 157 158 159
171 172 173 174 175
187 188 189 190 191
203 204 205 206 207
219 220 221 222 223
235 236 237 238 239
251 252 253 254 255

50 May 1981 © BYTE Publications Inc

character colors

Photo 5: The eight
available on the VIC 20. All characters
can be displayed in any of these colors.

In addition, notice the two sets of
angle brackets on each line. The first
set contains an X symbol, a space,
and a small square. The second set
contains the reverse of each of these
characters. Notice the role of the
background and character colors in
these reversed and nonreversed
characters. If the background color
were changed with those characters
on the screen, the characters would
assume the new background color but
retain the old character color.

Photo 7 contains a listing of the
program that produced photo 6b.
Several control characters appear in
this listing as seemingly arbitrary
reverse characters. These are screen-
manipulation characters stored for
later use because they appear within a
character string; if a quote mark had
not been previously typed on the
same line, the character would have
been executed immediately and
would not have appeared on the
screen. The reverse heart in line 100 is
the VIC symbol to clear the screen
and put the cursor in the upper left
corner. The reverse R and reverse
underline in line 110 correspond to
the RVS ON and RVS OFF keys,
respectively. They cause the three
characters between them to be
displayed in reverse. The reverse
characters in lines 120 through 180
are the result of pressing the cor-
responding color keys (CTRL plus the
keys 1 through 8, respectively). They
cause all printed characters to be
displayed in the given color, as
shown in photo 6b.

The VIC video display is memory-
mapped (ie: the contents of the screen
are determined by the contents of a
given range of memory locations in-
side the VIC). Because of this, the



For years many small business system buyers
thought that in order to get “real” performance
and enough storage to be a “real” business system
thev would have to sacrifice the family jewels.

But with the introduction of the Smoke Signal
Chieftain series office computers a lot of people’s
minds have been changed.

Because we designed the highly reliable
Chieftain small business system with the most
innovative combination of performance and effi-
ciency around.

At vour fingertips there are 64,000 characters
of random access memory and you can address
anvwhere from 740,000 characters to 2 million
characters with Smoke Signals’s new double den-
sity controller. For larger concerns. there's a 20M
byte hard disk available.

At a time when other small computer manu-
facturers tell you “yvou’re on your own”, Smoke
Signal offers an abundance of easy-to-use software
programs such as order entry. inventory control.

accounts receivable, invoice entry, payroll, word
processing and much, much more. There’s BASIC,
COBOL and FORTRAN — even a multi-user BOS
(Business Operating System) that allows for

Chieftain systems
starting at under $200.00
per month display per-
formance on par with sys-
tems costing twice to
three times as much.
So call (213) 889-9340
for your nearest autho- , ko 7 A
rized Smoke Signal dealer — he'll be glad to
demonstrate the Chieftain’s high reliability and

ease of operation. For dealers only, clrcle 371
All other inquiries, circle 372



screen can be directly manipulated by
poking values into certain memory
locations. Memory locations 7680
through 8185 (decimal) contain the
code for a given character; memory
locations 38,400 through 38,905 con-
tain the code for the color of the
respective character. Locations 7600
and 38,400 determine the character in

(6a)

(6b)

Photo 6: Variations in character, back-
ground, and border colors on the VIC 20.
Photos 6a and 6b differ only in the value
stored in location 32,879, which deter-
mines the background color (from sixteen
choices) and the border color (from eight
choices).
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Photo 7: A VIC BASIC program utilizing
color, graphics, and reverse video. This
program produces the video display
shown in photo 6b. The reverse character
before each color word in the PRINT
statements is a control character deter-
mining the color of everything displayed
after it. See the text for details.
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the upper left corner. Locations 7601
and 38,401 determine the character to
its right, and so on down to the
character in the lower right corner.

VIC Sound and BASIC

The VIC 20 can produce three in-
dependent “voices” of music and one
voice of noise through the speaker of
the attached television set. Each
voice, covering a three-octave range,
covers a different part of the audio
spectrum. The voices are labeled
“tenor,” "alto,” and “soprano’’; they
are activated by poking a number
between 128 and 254 into locations
36,874 through 36,876. The noise
generator is similarly activated at
location 36,877, and an overall
volume control (which takes values
between 0 and 15) is located at

Memory Location

38,400 to 38,905

S —

contains character contents of VIC video display; characters are
mapped by row, with location 7680 corresponding to the upper left cor-

corresponds to tenor music “voice™; should contain either O (for

corresponds to a noise-producing "'voice''; accepts values of 0 and
128 through 254; higher values give higher-pitched white-noise sounds
volume control for all music and noise '‘voices'’; effective values are 0

(in Decimal)
7680 to 8185

ner of the display
36,874

silence) or 128 through 254 (for note; see table 3)
36,875 corresponds to alto music ‘‘voice"
36,876 corresponds to soprano music ‘'voice"
36,877
36,878

through 15
36,879

control byte for background and border colors; see table 1
contains character color contents of VIC video display; mapped to
video display in the same way as the character contents (see above)

Table 2: Some important memory locations in the VIC 20 microcomputer.

36,878. Table 2 lists important
memory locations in the VIC 20.
Table 3 lists the values to be poked in-
to the music-voice locations to give a
certain musical pitch within the three-
octave range of that voice.

VIC BASIC is a version of
Microsoft BASIC modified by Com-
modore. It is a full-blown BASIC
with the features found on most
microcomputers, allowing the VIC to
accept other BASIC programs with
little or no modification. A list of
BASIC keywords accepted by the
VIC is given in table 4. The keywords
listed have the standard definitions
given by Microsoft BASIC.

The VIC Product Line

Although prices and availability of
VIC peripheral devices were not

Use

Note Value
C 135
C# 143
D 147
D# 151
E 159
F 163
F# 167
G 175
G# 179
A 183
A# 187
B 191
C 195
Cc# 199
D 201
D# 203
E 207
F 209
F# 212

Table 3: Values used in the generation of iusic on the VIC 20 microcomputer. On
the VIC, these values are stored in memory locations 36,874 through 36,876 to
generate the appropriate note within the three-octave range of a given music voice.

Note Value
G 215
G# 217
A 219
A# 221
B 223
C 225
C# 227
D 228
D# 229
E 231
F 232
F# 233
G 235
G# 236
A 237
A# 238
B 239
C 240
C# 241

Circle 304 on inquiry card, e=p



ITWAS INEVITABLE

Sooner or iater, someone had to take all this proven And it’s portable. When the keyboard is
microcomputer hardware and software technology and wrap L U clipped over the display panel, only the
itupin a portable package at a price that shocks the industry. weatherproof brushed aluminum case
Adam Osborne decided to do it sooner. is exposed. (There are even optional
The OSBORNE 12, from Osborne Computer Corpora- 41 modem electronics, couplers, battery
tion. You get full CP/M® disk computer capabilities— packs, and external monitor connections,
Z80A® CPU, 64K bytes of RAM memory, a full business providing practically unlimited system portability.)
keyboard, a built-in monitor, and two floppy drives with It's all business. The OSBORNE 1 delivers significant
100K bytes each of storage. You get two interfaces, productivity at an irresistable price. At $1795, itsimmediata
the IEEE 488 and the RS-232C. Just connecta and lasting success as a personal business computer is,

printesr, via eit’r;er interface. quite simply, inevitable.
oftware? You get

CP/M®, GCBASIC-2®,
Microsoft BASIC®, the
WORDSTAR® word
processing system with
the MAILMERGE®
mailing list feature,

and the SUPERCALC®
electronic spread-
sheet package.

All standard.
All for $1795.

—=SBORNE

Orders for the Osborne 1 Computer can be placed
over the telephone at (415) 887-8080. Your order
COVIPUTER CORP ORATION will be forwarded by the factory for delivery by
26500 Corporate Avenue  Hayward, California 94545 (415) 887-8080 your nearest authorized Osborne 1 dealer.




definite at press time, Commodore
has announced an extensive line of
products to be “introduced during
and throughout 1981.” (By the time
you read this, Commodore expects to
have the VIC computer itself
available through Commodore
dealers.) This list of peripheral
devices and accessories includes:

eMemory-expansion products—

Arithmetic Operators:

Character Operators:

strings)
Control Words:

GOSUB), WAIT, END, USR
File and I/O Words:

Command Words:

Miscellaneous Words:

Commodore will sell a line of car-
tridges that add programmable
memory to the VIC, increasing the
size and complexity of programs that
can be run. A 3 K-byte cartridge can
be plugged directly into the VIC, and
8 and 16 K-byte cartridges can be
plugged in through a Master Control
Panel that plugs into the VIC car-
tridge slot and accepts up to four car-

ABS, ATN, LET, SGN, INT, SQR, RND, LOG (to base ¢€), EXP (to base ), COS, SIN,
TAN, +, —, *,/, l(exponentiation), <, >, =

CHRS$, ASC, SPC, TAB, LEN, STR$, VAL, LEFT$, RIGHT$, MID$, + (to concatenate

FOR, TO, STEP, NEXT, GOTO, IF, THEN, GOSUB, RETURN, ON (used with GOTO and

OPEN, CLOSE, INPUT, INPUT#n, PRINT, PRINT#n, GET, READ, DATA, DIM, RESTORE
RUN, STOP, LOAD, SAVE, VERIFY, CONT, LIST, NEW, CLR

AND, OR, REM, DEF FNx, FNx, POKE, NOT, FRE, PEEK
Table 4: A list of VIC BASIC keywords.

Spoken to your Apple®
lately?
With the Heuristics™ 2000

train your Apple computer to
recognize 64 words or phrases
of your choice (or multiples
thereof). Any command for any application.
The advanced Heuristics 2000, with micro-
phone included, brings a whole new hands-
off approach to data entry and program
control — for a surprisingly low $259. An
optional head-set
microphone (shown
above)is also available.

TALK TO YOU

HEURISTIGS 2000 ...

What's more, speech rec-
ognition is also available for

Ui APPI.E Fun S-100 computers, with our
speech recognition board, you can Heuristics 20S and 50 boards.

The 2000 also makes a

0“ lY szs N very practical starter System

for the Heuristics 5000
and 7000 industrial/commercial speech
recognition units. These commercial units
Start at $2500.
So the next time you have data to enter,

words 10 process or menus to select, don't work

your fingers to the bone.

Talk to your Apple

The talk of the computer industry.™
Heurisiics, Inc., 1285 Hammerwood Avenue, Sunnyvale, CA 94086 « 408/734-8532
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tridges. The maximum amount of
programmable memory is 32 K bytes.
e Storage peripherals—Commodore
will sell both a low-cost cassette
recorder (although existing Com-
modore recorders work with the VIC)
and a low-cost single 5-inch floppy-
disk drive. The disk drive will hold
up to 170 K bytes of data.

e Other peripherals—These include a
dot-matrix printer, joysticks, light
pens, game paddles, and a Multiple
Game Controller (discussed earlier).

e Interfaces—Commodore plans two
interfaces for the VIC, a modem and
an IEEE-488 bus interface. The
modem allows communication with
other computers over telephone lines.
The IEEE-488 interface allows the
VIC (like the PET and CBM
machines) to interface with PET
peripherals and a wide variety of test
instruments and devices that use this
standard bus.

e Firmware—A wide range of soft-
ware will be distributed in cartridge
form; three firmware cartridges have
already been announced. The first,
the RS-232C Interface Cartridge,
allows you to use the VIC and a
modem to communicate with other
computers and access information
utilities like MicroNet and The
Source. The second, the VIC Pro-
gramming Cartridge, will include a
machine-language monitor and a
number of utility functions useful
during programming; it will also use
the four function keys (on the right-
hand side of the keyboard) to execute
predetermined functions. The third,
the VIC Super Expander Cartridge,
will add 3 K bytes of programmable
memory, a new level of high-
resolution graphics, and additional
music-related capabilities. The high-
resolution graphics (which I have not
seen) are said to be excellent (176
rows by 176 columns of graphics
dots, also called pixels).

e Documentation—In addition to the
VIC User's Manual, supplied with the
VIC, Commodore plans a series of
book-plus-cartridge packages ex-
plaining several aspects of using and
programming the VIC. (Documenta-
tion is discussed in greater detail later
in this article.)



STRUGTURED SYSTEMS

\,_ﬂ__-—-—-—-—;:I'_—,-:—ﬁ-‘

Penny wise and software foolish. One of the
best ways to cheat your business is to waste a whole
lot of time on solutions that don't work, or that can't
grow with your business. And frankly, we get phone
calls every day from computer users who've tried to
get by on “bargain” software, and found that “bar-
gain” software is the most expensive kind a business
can own.

Here's a fact: if you have a real need for a
computer in any of these areas:

General Ledger

Accounts Receivable

Accounts Payable

Order Entry

inventory Control

Payroll,
any business software less than Structured Systems
Financial Software is cheating your business. You'll
cheat yourself out of lots of time. Time spent with

FINANGIAL SOFTWARE.

AIIYT ING LESS IS GHEATING
YOUR OWN

systems which aren’t designed for high volume use.
You'll cheat yourself out of reliable audit controls
and reliable error prevention features. Out of the
training you invest in a system you outgrow when
you need to add more disk storage, more customers,
more data. You'll be cheating yourself out of a soft-
ware bargain in the truest sense of the word—the
greatest value for your dollar.

CP/M® microcomputer systems can do the
job of minicomputers. Structured
Systems software makes that po- m
tential a reality. Right now,
hundreds of businesses X 4
are profiting from the
financial controls and
operating efficiency of
SSG financial software.
So can yours.

r————-

Take It easy on yourseif.
But sentence your computer
to hard labor.

SV

O Accounts Receivable O Order Entry

Please send more
information on your

I

I

I O General Ledger
| 0O Accounts Payable
I

I

I

O Payroll O Inventory Control
Name _
Company _
Address
City State Zip
Telephone { )

CP/M is a registered trademark of Digital Research.

Structured Systems Group

5204 Claremont, Oakland,
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Human Engineering on the VIC
When the microcomputer industry
was smaller, hobbyists put up with
about anything in a computer as long
as it worked. But now that major cor-
porations are marketing microcom-
puters for the general public, human
engineering—the design of systems to
make them easy and efficient to
use—has become the most important
factor in the usability of computer

systems. The VIC deserves high
marks in human engineering because
it is easy to understand and use.

The VIC keyboard is one of the
best I've seen. It is well constructed
and has a good feel during typing.
The key names on the top and front
faces of the keys are highly visible
and easy to read. In most cases, key
functions have been wisely chosen
and named. For example, the key

Atari Commodore Ohio Scientific Radio Shack Sinclair

used to stop a program from ex-
ecuting is labeled as the RUN/STOP
key. Pressing it (instead of the ar-
bitrary control-C combination used
by many computers) causes the VIC
to stop executing the program and
print out the line number where the
program was stopped. Use of the
CLR/HOME (clear-screen-and-home-
cursor-to-upper-left-corner /home-
cursor) and INST/DEL (insert/delete

Name of Computer 400 VIC 20 Challenger 1P
Microprocessor used 6502 6502A 6502
System clock frequency 1.8 MHz sfightly more than 1 MHz
1 MHz
List price $499/$630 $399.95 $479

Type of keyboard

Amount of programmable
memory supplied

{two models, 8 K
or 16 K)

louch-sensltive flat
pane!; slightly
smaller than
normal keyboard

8 K or 16 K bytes
(see above)

Maximum programmable 16 K bytes
memory possible
Type of BASIC full BASIC

Video screen size (in

16 rows by 32

characters) columns
Lowercase letters yes
availablie?

Color avaitable? yes

Graphics characters
available?

High-resolution graphics
available?

Music available?

Extensions to BASIC for
color, low-resolution
graphics, and music?

yes; characters
available from
keyboard

yes, included
(320 by 192 pixels)

yes, three voices
of music; can mix
noise with each
voice

yes, uses BASIC
commands to
manipulate all

three
Uses program cartridges?  yes
Machine-language monitor  no
included?
Assembly-language yes

assembler available
(at extra cost)?

full-size normal
keyboard; very
good feel

5 K bytes

32K bytes

full BASIC

23 rows by 22
columns

yes

yes

yes; characters
available from
keyboard

yes, at extra cost

(176 by 176 pixels)

yes, three voices
of music, one of
noise

no, uses control
characters and
pokes to manipu-
late all three

yes

no

yes

full-size normal

keyboard

8 K bytes

32K bytes

full BASIC

24 rows by 24
columns or 12

rows by 48 columns

yes

yes, at extra cost
($229 extra)

yes. graphics
avallable only
through POKE and
CHRS$ statements

no

yes. one volce

of music (needs
external speaker
and amplitier)

no, uses pokes to
manipulate all
three

no

yes

yes

TRS-80 Color ZX80
6809E Z80A
slightly less than 3.25 MHz
1 MHz

$399 $199.95

full-size normal
keyboard: keys
have feel

of calculator
buttons (not good)

4 K bytes

16 K bytes

limited BASIC
(extended BASIC
for more
sophisticated

music and graphics

at extra cost)

16 rows by 32
columns

accepts lowercase
letters but displays

uppercase as
inverse capitals

yes

no, but unit color
block is % normal
character size

yes, at extra cost

(256 by 192 pixels)

yes, one voice
of music

yes, uses BASIC
commands to
manipulate all
three

yes

yes

no

touch-sensitive
flat panel; much
smaller than
normal keyboard

1 K byles

16 K bytes

limited BASIC
(extended BASIC
available at extra
cost)

24 rows by 32
columns

no

no

yes, characters
avallable from
keyboard

no

no

low-resolution

graphics available
from keyboard

no

no

no

Table 5: A comparison of five low-cost microcomputers, including the Commodore VIC20.
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Meet the HP Series &0:

Hewlett-Packards newone-on-one
computing systems for professionals.

Together, you can
analyze technical
problems and evaluate
solutions.

Rapidly and accurately.

HP Series 80 personal computing
systems provide the technical solutions
you require. Quickly! Easily! Inexpen-
sively! Analysis techniques that were
formerly difficult and often impossible,
become part of your everyday work
routine. You can evaluate functional
behavior, select variable alternatives,
perform cost analysis...and more...all
with greater accuracy and using more
variables than you thought possible.

SERIES 80, VISICALC™
PLUS AND YOU

HP’s VisiCalc™ PLUS is a major new
software tool. It’s an electronic worksheet
that instantly recalculates results as you
change the variables. You ask the what-if
questions and immediately see their
effects on your solution. No program-
ming is necessary...you can become
proficient with VisiCalc™ PLUS in a few
hours...and then watch your horizons
broaden. VisiCalc™ PLUS features many
powerful functions including statistical
analysis tools and the entire HP Series 80
BASIC math set. Plus graphics! Create
professional presentations with curve-fitting
plots, stacked or clustered bar-graphs,
exploded pie-charts and line graphs, all in
up to four colors, on paper or transparencics.

ONLY FROM
HEWLETT-PACKARD

HP Series 80 personal computing
systems are part of a forty-year tradition
of electronic products built to uncompro-
mising standards of excellence. Addi-
tionally, HP Series 80 products are serviced
by HP technicians and on-site service
contracts are now available. We urge you
to judge for yourself with a hands-on,
one-on-one demonstration at your HP
dealer. For locations, call TOLL-FREE
800-547-3400, Dept. 283A, except
Alaska/Hawaii. In Oregon call 758-1010.
Or write Hewlett-Packard, Corvallis,
Oregon 97330, Dept. 283A.

611/04

HP Series 80 Personal Computers for Professionals: HP-85 (83250} and HP-83 ($2250°) specifications:
16K RANM expands to 32K, 32K ROM expands to 8OK: CRT with integrated graphics: (HP-85 anly: built-in

thermal printer, cassetee tape unit); Software includes VisiCale™ PLUS, Information Management. Graphics
Presentations, Surveying, Data Communications (Spring '81), Statistics, Regression Analysis, Math, Lincar (bﬁ] H EW LE I I

Programming. Waveform & Circuit Analysis, BASIC Training. | IP peripherals include floppy discs. printers

and plotters. VisiCalc is a trademark ol Personal Software, Inc.
*Sugpested retail price excluding applicable state and local taxes — Continental U.S.A., Alaska & Huwaii.

PACKARD
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text) keys is obvious when they have
been used a few times.

The RESTORE key performs a
valuable function in a computer
where so many changes in character,
background, and border color are
possible. It resets the VIC to its state
when it was turned on, except that it
leaves the current program in
memory (unlike some reset keys).
Finally, the four large keys marked
“t1/£2" through “f7/f8” have no
predefined use but can be used by a
programmer (through use of the GET
statement) to produce a specific func-
tion within the program. By using the
shift key, these four keys can trigger
up to eight user-defined functions.
These keys are also used in some ap-
plication cartridges to execute
predefined functions.

As 1 mentioned earlier, the VIC
video display is well designed. The
large letters are easy to read, even on
an inexpensive color television, and

the border around the active area of
the display is restful to the eye. The
narrow screen width (22 characters)
will be a problem for some users,
especially people using programs that
need to display large amounts of
data. Still, the screen width was a
design decision reflecting the intended
market, and I think that Commodore
made a good decision under the cir-
cumstances.

Probably the most unexpected
feature of the VIC is that it will be
able to exchange both tape and disk
files with the Commodore PET and
CBM machines. Whether or not the
program runs correctly on the other
machines depends on whether it con-
tains system-dependent code. For ex-
ample, a CBM program using the full
80 columns of the CBM video display
will not run correctly on the VIC, nor
will a program larger than 32 K
bytes. The ability to exchange data
and programs among machines from

__At a Glance

Name

VIC 20

Manufacturer

Commodore Business Machines
950 Rittenhouse Rd

Norristown PA 19401

(215) 666-7950

Price
$299.95

Dimensions
40.3 by 20.4 by 7.2 cm (15.9 by 8
by 2.8 inches)

Processor name and type
6502, 8-bit

System clock frequency
slightly over 1 MHz

Memory
5 K bytes

Mass storage
cassette recorder or floppy disk
optional

Other hardware features
character-size graphics symbols,
keyboard, uppercase and lower-
case letters, eight-color
foreground and sixteen-color
background video display, three-
part music generator, external RF
(radio-frequency) modulator and
power supply, built-in serial port

Software included
16 K-byte VIC BASIC in ROM

(read-only memory)

Hardware options

cassette recorder, floppy disk,
dot-matrix printer, modem,
IEEE-488 interface, joystick, light
pen, game paddle, extra memory
cartridges (up to a total of 32 K
bytes), RS-232C adapter

Software options

VIC Programming Cartridge (in-
cludes programming utilities and
machine-language monitor), VIC
Super Expander Cartridge (adds
3 K bytes more memory, high-
resolution graphics capability)
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the same manufacturer is almost
unheard of. One good example of its
usefulness is a situation where some-
one buys several VIC 20s to be used
for data entry and feeds the results in-
to a Commodore CBM computer.

I also found the screen-manipula-
tion characters and POKE statements
for music easy to use. By
manipulating color, graphics, and
sound without using any new BASIC
keywords, Commodore has achieved
two advantages. First, VIC programs
are syntactically equivalent to PET
programs. Programs can be trans-
ferred between machines without
syntax errors due to unrecognized
keywords; also, Commodore prob-
ably developed VIC BASIC faster and
at less cost because of its similarity to
PET BASIC. Second, VIC BASIC is
easier to learn for people who know
PET BASIC or another version of
Microsoft BASIC.

An interesting thing about the VIC
not apparent at first is the lightness of
the unit. It literally has fewer com-
ponents inside than you would ex-
pect. This is possible because it is
built around a custom “video inter-
face chip” built by MOS Technology
for its parent company, Commodore.
This integrated circuit handles all the
interaction between the 6502 micro-
processor (also manufactured by
MOS Technology) and the color
television (this function is done by a
handful of integrated circuits in many
other microcomputers). The low
component count plus Commodore’s
ability to manufacture and assemble
almost all of the VIC within its own
factory account for the lighter weight
and extremely low cost of the unit.

One final human-engineering
feature of the VIC that will be ap-
preciated by machine-language users
and software developers shows Com-
modore’s willingness to learn from
hard-earned experience. The
developers of VIC BASIC separated a
kernel of I1/0O (input/output)
subroutines from the rest of BASIC.
They have written these routines as
true subroutines and have devised a
method for passing parameters to
them so they can be used by anyone
who wants to develop software for

Circle 11 on inquiry card. e



NEVER UNDERSOLD.

Thats right. If you can find a lower
price in this magazine WE WILL BEAT IT! Period.*

$-100 HARDWARE

8D 8YSTEMS
Versa Floppy { kit
Versa Fioppy 1l kit
ExpandoRam |l kit
lTHI AINTERSYSTEMS

SUPPLIES

Verbatim Dataslife Diskettes
M0525 01,10,18

Avery Tabulables

6.000 3% X 15/16
3.000 3% X15/16
1,000 3% X 16/16

UARCO Perer (pmces are FO
9% X 11
147/8X11, 150r18Lh $3

SOFTWARE

Microsoft Basic-80
Microsoft Basic Compiler ;. , . $3
Microsoft Fonrama Bg

Magic
o R, 1
les and Trout CP/M® | 178

APPLE HARDWARE

Microsoft Z2-80 Softcard $259

Microsoft Remcard $17

SSM AID AST /

SYMTEC Apple Light Pen . 8219

MOUNTAIN HARDWARE:
Super Talker

MUSICSYSTEM

Apple Ciock
Lobo Drive
Videx80x24 ......
Andromedsa
M & RSup-R-Term
Enhancer A
NEC Green Monitor
SenyoGreenMUrﬂ Li ¥

PRINTERS

EPSON MX-80

MX-80 Graphics ROM . . .
NEW EPSON MX-80 TF . .
Okidata Microline 80 .

Okidata Microline 82 . .

Okidata Microline 83 .

IDS Peper Tiger 4SDG .$1050
Anadex DP-8000,1 . S'I 185
Anadex DP-8500,1 .

Centronics 737

NEC Spinwriter

NEC w/ Sellum Option . . . SCALL
C. Itoh Starwriter 25 cps$1440
C. Itoh Starwriter 45 cpsg‘l ZSO




Program to Recover
“Crashed’ Discettes AUTOMATICALLY!

Maybe it was a lightning storm, statlc from the rug, or just
too late at night to be working. Whatever the cause, when a
discette “crashes’’ and valuable data or programs are
destroyed, the loss is enormous, both in time and money.

DISK DOCTOR is a program which automatically recovers
bad discettes. Best of all DISK DOCTOR does not require any
knowledge of CP/M file structure! If you can operate CP/M,
then you can use DISK DOCTOR. The entire system is menu
driven with key information displayed.

DISK DOCTOR is comprised of five ‘‘wards”, each capable of
performing a specific discette recovery operation.

* Ward A: Verifies discettes and locks out bad sectors without touching the
good files that remain.

* Ward B: Copies whatever can be read from a *“crashed” file and places it
into a good file under user controi.

* Ward C: Coples discettes without stopping for bad sectors. Bad sectors are
replaced by spaces.

e Ward D: “Un-erases” files. That is, Ward D will recover accidentally erased
disk files.
* Ward E: Displays directory of recoverable erased files.
DISK DOCTOR will pay for itself the first time it is used.
Best of all, DISK DOCTOR operates almost compiete automatically. The

small amount of user interaction Is explained In the manual as well as
prompted by DISK DOCTOR.

Requires: 48K CP/M, two drives
needed for complete operation.

DISK DOCTOR: P.O. BOX 1628

$100.00
CHAMPAIGN, IL 61820
; 10.00 ?
e ¥ (217) 350-2112

CP/M Formats: 8" soft sectored, 5" Technical Hot Line: (217) 359-2691

Northstar, 5" Micropolls Mod II, (answered only when technician is
Vector MZ, Superbrain DD/QD, Appie Il + available)

SuperSoft

First in Software Technology

All Orders and General Information:
SUPERSOFT ASSOCIATES

CP/M REGISTERED TRADEMARK DIGTAL RESEARCH

the VIC. In addition, all [/O routines
called by BASIC are called indirectly
through programmable-memory
pointers holding the addresses of the
true [/O routines; in this way, users
can substitute their own 1/0 routines
to be executed in place of those pro-
vided within the VIC.

These design decisions (which will
be documented to interested parties
by Commodore) do two things. First,
they encourage the potential software
developer to write software for the
VIC by eliminating the need to write
custom 1/0O routines. Second, they
help isolate the structure of VIC
BASIC from some machine-language
code that may need to be changed; in
this way, Commodore can prevent
having several versions of VIC

| BASIC at some time in the future (a

problem that plagued the PET and
CBM machines).

Problems and Limitations

The VIC 20 is a very good
machine, but it is not without some
problems; fortunately, none of them
are major.

The juxtaposition of several key
pairs on the keyboard is unfortunate.
First, the CLR/HOME key is next to
the INST/DEL key; while inserting or
deleting characters in a BASIC line,
you may inadvertently clear the
screen or return the cursor to the up-
per left corner of the screen. More an-
noying are the reversals of the colon
and semicolon keys and the RETURN
and RESTORE keys (see photo 1).
Touch typists and keyboard users are
used to finding these key pairs in dif-
ferent positions (eg: the RETURN key
in the same row as the top row of let-
ters). Since the VIC keyboard does
not have the layout of previous Com-
modore machines, it is unfortunate
that the keyboard was not laid out in
a slightly different way.

Another problem has to do with
the music voices. Once a music voice
is turned on by the appropriate POKE
statement, only poking that location
to zero, turning off the sound on the
television set, or turning off the com-
puter will shut off the sound. Neither
stopping the program that turned on
the sound nor typing the keyword

Circie 28 on inquiry card, e=p



Twenty new products for your TRS-80"
that are <0 |

: AP
§

"Eﬁbarat introduces twenty powerful and economical
add-ons for your TRS-80 system. Hardware and
Software to increase your capabilities:

Software

SMART TERMINAL 80—Converts the Model | or 11l
to an intelligent terminal.

NEWTRIEVE —Rapid search and retrieval of
meniory/disk for a character string of any length.
FLEXTEXT— Provides proportional spacing,
compressed and extended characters, underlining
and so on. Operates on the Centronics 737 printer
in conjunction with SCRIPSIT for the Model I.
FLEXTEXT I1—Provides proportional spacing,
right justification and so forth, on the NEC
Spinwriter 5500 series printers printing in
conjunction with SCRIPSIT 118,

BIONIC BASIC—Add new functions to BASIC.
Editing and array handling functions available.
POCKET 80 GAMES —For the Pocket Computer.
C-WRITE—Comprehensive client write-up system
for the professional accountant.
NEWDOS/80—For the Model Ili—all the features
available on the Model | plus double density.
VOCAL SYNTHESIZER— Provides Morse, Spelled
and Spoken output of data files through the
TRS-80% vocal Synthesizer.

i“\Appara‘r,lnc.

4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778

INTEGRATED SALES AND INVENTORY SYSTEM
—Provides inventory, sales and receivables

for manufacturers.

Hardware

CLOCK/CALENDAR/APPOINTMENT
SCHEDULER—Time, date and up to 100
time/date appointment interrupts.

PROM BLASTER—Programs 25XX and 27XX 1 to
4K multi and single voltage PROM.
MULTI-PROCESSOR EXPERIMENTOR SYSTEM
— Provides a COPS 402 processor with 1/0

RAM, and a cross assembler for real time or
process control requirements.

ASAP (APPARAT SCIENTIFIC ARITHMETIC
PROCESSOR)—rFast processing of scientific
functions.

TRS-80% BUS EXTENDER—Allows up to six
hardware products to be plugged into Models | or
Il bus. Has self-contained power supply.

DISK SEPARATOR—Improves floppy disk
performance required because of insufficient data
separation on the Model |.

SPEECH I/0 MODULES—Voice and sound input
and output for the Models ! and IlI.

APPARAT CONNECTION —Adds auto answer and
auto dial modem capabilities to your TRS-80%
MODEL 111 FLOPPY DISK SYSTEM —Add one to
four drives plus controller to your Model 11l with up
to 2.8 megabytes capacity under NEWDOS/80.
WINCHESTER DISK SYSTEM—TFive to forty megabyte
storage with optional tape or floppy backup.

If you're going to upgrade your system, call us
about our twenty new TRS-80 Products, or our
complete line of add-ons for the TRS-80. You'll find
our products innovative and our prices hard to
beat. Dealer inquiries welcome. For more
information on Apparat’s new products, send $1.00
(refundable on your first order) for our 1981
catalog, or call us at (303) 741-1778.

To order any product. call us toll-free (except
Alaska, Colorado and Hawaii) at

800-525-7674.
Ll



END will stop it. (The Atari 400 has a
similar problem, but typing END
causes it to silence all sound
generators.)

Another problem is shielding
against RFI (radio-frequency in-
terference). Although the Federal
Communications Commission has
passed a set of rules to eventually
keep personal computers and similar
devices from interfering with televi-
sion and radio reception, most
manufacturers have received extra
time to modify their products. In the
case of Commodore, only units
manufactured after March 1981 must
meet the new requirements. 1 have
been told by Commodore that un-
shielded units will be marked as such.
If you live in close proximity to other
people, I recommend that you wait
for a shielded unit. If you use an un-
shielded VIC, people nearby may not
be able to use radios and televisions
while the computer is on.

The most serious problem I found
can be avoided with some fore-
thought. The VIC tape recorder, once

put into play or record mode, can be
started and stopped by the computer.
A potential problem occurs when you
have just done a LOAD and are about
to do a SAVE (to save, for example, a
revised version of the program just
loaded). When you did the LOAD,
the VIC instructed you to press the
play button to begin the loading pro-
cess. When it finished loading the
B mee—e— ——————— ———m—————

One of the most impor-
tant components of a
consumer-oriented
microcomputer is its
documentation.
== —— — = _—— — e — )
program, it stopped the tape-
transport motor but left the play but-
ton depressed. If you then give the
SAVE command, the VIC initiates the
process, even though the record but-
ton has not been pressed. (If no
recorder buttons are pressed when the
SAVE command is given, the VIC in-
structs you to press both the play and
record button, and the recording pro-

SciTronics introduces . .

REAL TIME CLOCKS

with full Clock/Calendar Functions

The Worry-free Clocks for People
Who Don’t Have Time to Worry!!

What makes them worry-free?

¢ Crystal controlled for high
(.002%) accuracy

¢ Lithium battery backup for contin-
uous clock operation (6000 hrs!!!)

¢ Complete software in BASIC-
including programs to Set and
Read clock

¢ Clock generates interrupts
(seconds, minutes, hour) for
foreground/background operation

Applications:
¢ Logging Computer on time
¢ Timing of events

e Use it with the SciTronics Remote
Controller for Real Time control
of A.C. operated lights and ap-
pliances
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Versions available for:

e S-100 bus computers

e Apple Il computer

® SciTronics RC-80
owners

RTC-100 $159
RTC-A $129
RC-80CK $109

Send SciTronics Inc.
g‘;;c: o 523 S, Clewell St., P.O. Box 5344
Yo: Bethlehem, PA 18015
(215) 868-7220

Please list system with which you plan to use
controller ® Master Charge and Visa accepted.
COD’s accepted. PA residence add sales tax.

Circle 359 on inquiry card.

cess occurs without error.) The
RUN/STOP key will not abort the
loading process, although pressing
the RUN/STOP and RESTORE keys
will. Still, there are two chances to
lose the program: one, not realizing
that the program is not being record-
ed; two, realizing it but turning the
VIC off from not knowing that the
SAVE command can be aborted and
restarted.

Documentation

One of the most important com-
ponents of a consumer-oriented
microcomputer is its documentation.
Microcomputer documentation was
neglected in the past because it was
