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A new small computer
that won’t limit you tomorrow

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

Expandability



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

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

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

Look at these features:

m Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing expansion
with

— color graphics

— additional memory

— additional interfaces for telecommunica-
tions, data acquisition, etc.

m Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1H, has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

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

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

In addition to our highly-acclaimed CROMIX, there
is our CDOS*, This is an enhanced CP/M! type system
designed for single-user applications. CPM and a
wealth of cpiM-compatible software are also
available for the new System One through third-
party vendors.

COLOR GRAPHICS/WORD PROCESSING

This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI interface and two-port RAM cards.

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

ANTI-OBSOLESCENCE/LOW-PRICED

As you can see, the new One offers you a lot of
performance. It's obviously designed with anti-
obsolescence in mind.

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

Physically, the One is small — 7’ high. And it's all-
metal in construction. It's only 14Ys'" wide, ideal for
desk top use. A rack mount-option is also available.

CONTACT YOUR REP NOW

Get all the details on this important building-block
computer. Get in touch with your Cromemco rep
now. He'll show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M is a trademark of Digital Research

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

Circle 113 on inquiry card.



CROMIX FILE SYSTEM
/oot dinsctory)
e

CROMIX “— Cromemco’s outstanding

UNIX'—like operating system

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

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

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

e  Multi-user and multi-tasking
capability

¢ Hierarchical directories

» Completely compatible file,
device, and interprocess I/O

¢ Extensive subsystem support

FILE SYSTEM
One of the important features of our
CROMIX is its file system comprised of
hierarchical directories. It's a tree struc-
ture of three types of files: data files,

*CROMIX Is a trademark of Cromemco, Inc.
tUNIX is a trademark of Bell Telephone Laboratories

Circle 114 on Inqulry card.

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

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

PROTECTED FILES

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

TREMENDOUS ADDRESS SPACE,
FAST ACCESS
The flexible file system and general-
ized disk structure of CROMIx give a disk
address space in excess of one gigabyte
per volume — file size is limited only by
available disk capacity.

Cromemco’

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

‘C'’ COMPILER AVAILABLE, TOO

Cromemco offers a wide range of
languages that operate under CROMIX.
These include a high-level command
process language and extensive sub-
system support such as COBOL, FORTRAN
IV, RATFOR, LISP, and 32K and 16K BASICs.

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

THE STANDARD O-$
FOR THE FUTURE

The power and breadth of its features
make cromix the standard for the next
generation of microcomputer operating
systems.

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

The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow's computers today
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Hard copy was once considered a luxury by computer hobbyists,
but now the ability to record program listings and text on paper is
seen as almost a necessity. And though you're not likely to find a
printer like the one Robert Tinney pictured on this month’s cover,
you're sure to find one from the many available that will fit your
needs. For a rundown on what's around, see Curtis Feigel's printer
directory. For a look at a new approach to nrinters, see Ed Umlor’s
review of the Prism Printer. We’ve also included a report on custom
and standardized forms: where to get them and how to use them.
And we have an article on programming your computer to fill in
forms.

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

formance range.”
BYTE, Product Review

" . . better monochromatic

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

MICROANGELO

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

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 7280
MiCToprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus
compatible

Screenware™ Pak |

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 I.

Screenware™ Pak 11

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

12310 Pinecrest Road ® Reston, VA 22091

UpUL
sSooand 7 .
= e g urchorusyn oy = " =
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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

And now...COLOR!

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

Ask about our multibus and RS-232 versions.

SCION

Circle 347 on inquiry card.

e (703) 476-6100 o TWX: 710-833-0684



Circle 131 on inquiry card.
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| MORESOFTWARE PRODUCT/MANUAL ALONE
$325

THINK AHEAD

THINK CP/M -86

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

= Produce PERT chart in minutes.

= Find critical tasks that can't be delayed.

= Investigatetradeoffsb manp
time

« Give plans to others using a printed project schedule.

o Change details and immediately see results on the
screen

« Balance time. manpower and costs.

Formats: 8, 1DW, IPC.

. dollars and

PLANBSO™ (or 8086 — $495. Manual alone — $30

A financial modeling system that's easy to use yet
powerful enough to replace your timesharing applica-
tions. Lets you calculate IRR and depreciation as well as
trig functions effortlessly. You write a PLANBO model just
the way you would write a letter using any editor or word
processing program.

PLANBO results can be incorporated into any report that
requires a financial model. It can tackie any numeric
problem that can be defined on a worksheet. You'll
remember how you created the model because calcula-
tions are defined using real English — not matric coordin-
ates. At any oint in the PLANB0 model you may display or
print the resuits on your screen. printer or disk. Save all
or part of the results tor use by other models, or play
"what it?" by inputting new values interactively.
Formats: 8, IDW. IPC

DATEBOOK-86"—$295. Manual alone—$30
Schedule appointments for up to 27 different doctors,
lawyers, rooms etc. Three appointment schedules are
displayed on the screen at a time. File structure allows
for appointments for up to one year in advance. Searches
for openings that fit time of day, day of week and/or day
of year constraints. Appointments made. modified or
cancelled easily. Copies of day's appointments can be
printed easily.

Formats: 8, IDW, IPC

CBASIC/86 25
PASCAL/M-86 $495 ]
Pascal:SORT-86 $195. vl
TEXTWRITER-86 $125, 530
FIELD COMPANION-86 $295 0
PERSONAL DATEBOOK $150 0

FORMAT CODES: B (8" single density IBM sof1-sectared) IDW (IBM Display Writer
with CP/M-86) IPC 1IBM Personal Compuier with CP/M-86)

| TRADEMARKS: CP/M-86. CBASIC/86 - Dgital Research. Milestone Dalebook Personal

Datebook. Textwriter - Organic Software. Pascal/M - Sorcim Pascal SORT. Field
Compamon - Techmical Software

SOFTARE
BOFTI/VARE

IGITAL MARKETING
DIGITALMARKETING™

2670 Cherry Lane.Walnut Creek.CA 94596
(415) 938-2880.Telex 17-1852 (DIGMKTG WNCK)
Dealer Inquiries Invited
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The Microprocessor’s
Tenth Birthday

by Chris Morgan, Editor in Chief

“. . . Intel introduces an integrated CPU complete with a 4-bit parallel adder,
sixteen 4-bit registers, an accumulator, and a push-down stack on one chip. It's
one of a family of four new ICs which comprise the MCS5-4 microcomputer
system—the first system to bring you the power and flexibility of a dedicated
general-purpose computer at low cost in as few as two dual in-line
packages . . ."
—from the first microprocessor advertisement in the
November 15, 1971 issue of Electronic News

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

Ironically, it was a Japanese calculator company called Busicom (now out of
business) that spurred the creation of the microprocessor. As Ted Hoff Jr., in-
ventor of the 4004, put it, “The devel-
opment came as all good ideas do. |
looked at a customer’s proposed de-
sign and said, ‘There ought to be a
better way.” ”

The "better way” came about in
1971 when Busicom contracted the
newly formed Intel company to de-
velop a family of integrated circuits
that Busicom could use in a proposed
line of programmable calculators.
The Japanese company had already
designed the calculator with about a
dozen proposed MOS chips, and it
wanted Intel to complete the design.
Intel had only two designers at the
time, though, and probably would
have been hard pressed to design the
chips quickly enough if it had not
been for Hoff’s inspiration. It was all
related to Hoff’s admiration for the

architecture of DEC’'s PDP-8, a mini-

Ted Hoff Jr., inventor of the 4004.



PERGCOM

You GET MorE OUT OF

At Percom, our business is making
disk storage systems for microcomputers
—something we've been doing right,
since 1977

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

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

WINCHESTER
10-MEGABYTE
DISK STORAGE
SYSTEMS
Enormous
storage capacity
plus high speed.
Percom 5% inch hard
disk systems are 40
times faster than
single-density floppy
mini-disks, 20 times
faster than double-
density units.
Systems include a smart, four-drive controller
featuring state-of-the-art data encoding and
separation, adaptable industry-standard disk
interfacing. Plug-in-compatible version for

PERGOM

THE DRIVE PEOPLE

11220 Pagemill Road  Dallas TX « 75243 « (214) 340-7081

k>

PERrRcom Disk SYSTEMS.

IT!

TRS-80* Model Il computer, available
now. Watch for IBM PC, Apple I, Atari,
and H/Z-89 versions. Prices start at
under $3000, including software. Also
available with 5 or 15-Mbyte drives.

Coming soon! Ten
megabyte removable-
disk cartridge drive.

FLOPPY MINI-DISK
STORAGE SYSTEMS

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

internal units, with full docu-
mentation and software support.
Add-on drives from $399, complete
systems from $459.95.

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

| N ®§ = =B =& B B B B BN B B
YES ... I'd like to know more about Percom disk i o
systems. Please rush me hooklet “D’. {

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

name
8
I street |

city

state zip = it

phone number

I'm interested in floppy disk stora%e for my...
TRS-80 ["IMd! Il [JMdI | [JIBM PC
[1H/2-89 [JH-8 [ 1AIM/KIM/SYM []System-50

I'm interested in hard disk storage for my...
I [JIBM PC [TJTRS-80 Mdl Il [1Apple Il [ Atari C]H/2-89

Other computer? -

(CIfloppy disk or [Thard disk?) L Bk

P R e
=

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

*TRS-80 is 3 trademark of Tandy Radio Shack Corporation which has no
relationship'to Percom Data Company. INC

© 1981 Percom Data Company, inc.



PROFESSIONAL PASCAL

Pascal/Z

NEW ‘Io"

SYMBOLIC DEBUGGER

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

& SWAT™—an interactive symbolic Pascal debugger
that allows easy error detection.

@ Overlays—that allow larger programs to run in
limited memory.

A compiler for Professional programmers
Pascal/Z is a true Pascal. It closely follows the jensen
and Wirth standard with a minimum of extensions
designed to aid the serious program developer in
producing extremely compact, bug-free code that

runs FAST.

Pascal/Z generates Z-80 native code that is ROMable
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a rel ocating
macro assembler and Microsoft compatible linker.

And code written for Pascal/Z is fully compatible
with [-PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to

16 bit operation.

Get “The FACTS about Pascal”

Confused about which Pascal to buy?
Pseudo-code... Native code...M, MT or

Z7? Compare the unbiased benchmarks

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

Call us for a free copy:

g 800-847-2088
B . (outside NYS)

or 607-257-0190

And ask your local
full-service
computer dealer
Lo about our
Pascal/Z
demo package.

[lnntteerSyys feomns™

Ithaca Intersystems Inc.
Micros for bigger ideas.

Ithaca Intersystems Inc.

1650 Hanshaw Rd - Ithaca, NY 14850 = TWX 510 255-4346

U.K. Distributor:
Ithaca Intersystems (U.K.)Ltd.

Calavideona Dand andan N AED Phana N1.7941 2447 Talav: 2QQ8RR

Editorial

computer he had been using for some time. “The PDP-8
was a nice machine: simple, yet it could do a lot. I looked
at the PDP-8, 1 looked at the proposed Busicom, and I
wondered why the calculator should be so much more
complex.” Busicom was initially uninterested in the pro-
posed microprocessor. Nevertheless, Hoff's supervisors
encouraged him to continue with the design, and
Busicom finally relented.

As it turned out, the final configuration of the 4004 in
the Busicom calculator was “pretty exotic,” as 4004
design team member Stan Mazor describes it. “Shima
Masutashi [another member of the 4004 design team who
was later to design the 8080] and | worked on the design
of the calculator. He wrote a 19-byte interpreter in
MCS-4 machine code for the calculator. It performed the
relatively trivial task of fetching the next pseudo-byte
and jumping to a subroutine. I laughed when I realized
that what we had inside the desk calculator was a com-
puter programmed as an interpreter emulating a pseudo-
language.”

Intel didn't realize at first what it had. An article in a
recent issue of Intel's house magazine, Solutions, points
out that “Intel’'s own board of directors could not agree
on whether to proceed with the sale of the 4004. Their
resistance was underscored by the company’s marketing
department which, based on the belief that microproces-
sors would only be sold as minicomputer replacements,
initially estimated the entire worldwide market at only a
few thousand units per year.” Today, as we all know, In-
tel’s initial sales estimate was off by several orders of
magnitude.

Situations like this are not uncommon in the technical
world. A similar situation occurred at the Philadelphia
Centennial Exposition of 1876. In a small pavilion at the
fair, Alexander Graham Bell exhibited his newly invented
telephone to a moderate number of politely interested
people. Down the midway, though, thousands lined up
to view the real technological hit of the show: the Corliss
Steam Engine. I'll refrain from saying which of these two
gadgets ultimately became a household item. But 1 will
say that I don’t have a princess model Corliss Steam
Engine in my den.

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

Circle 198 on inquiry card.



Clogged memory? Sluggish program execution? Constricted throughput?

Introducing
the fastest Micro-relief for

these common business maladies — ITHACA

Ithaca 525, the new, fast single- or multi-
user S-100 system is the fastest Micro for
typical disk-intensive business and
commercial programs, with throughput
increases of over 500% over 64K systems.

Ithaca 525 combines a 6 MHz Z-80B® CPU
with Cache BIOS™/X108™ cache memory
under the CP/M® -MP/MI"" operating
systems for execution speeds unmatched
by any other Micro.

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

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

even more attractive.

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

800-847-2088
In New York State call: (607) 257-0190.
Micros for higger-'1 ideas.

looterSyystemns

Ithaca Intersystems Inc.

Ithaca intersystems Inc.
1650 Hanshaw Rd. P.O, Box 91
Ithaca, New York 14850
TWX 510 255 4346

Ithaca 525, Cache BIOS and Cache XIOS are *Systems are available in both 5% ' and 8" versions.
trademarks of Ithaca Intersystems inc. 2-80B Is a trademark of Zilog, Inc.

CP/M and MP/M | are trademarks of Digital Research. Circle 199 on Inquiry card.
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JOHN STARKWEATHER'S

For all CP/M systems. Works
with Apple (softcard need-

$149l95 ed), TRS-80, North Star, Super-

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

® PILOT for Programmed, Inquiry, Learning Or Teaching.

® An excellent interactive language for education and office automation.

® Perfect companion for BASIC, COBOL and PASCAL to solve training and
documentation problems.

® John Starkweather, Ph.D., creator of PILOT, wrote this version to meet
all PILOT-73 standards and added many new features.

® New features include full screen text editor, commands to drive
optional equipment such as VTR’s & voice response units.

@ Currently used in many college and progressive high schools.

® Use for interactive applications—data entry, programmed instruction

® NEVADA

DT
| B

For all CP/M-based systems. Re-
$119 95 quires 32K RAM, one disk drive
a and CRT or video display and
DISKETTE AND MANUAL  keyboard.
® A character oriented full screen video display text editor designed
specifically for program preparation.
® Write program in COBOL, FORTRAN, BASIC or simifar languages.

® Features include single key commands for cursor control, scrol-
ling, block moves, search and replace, tab setting and multiple file

NEVADA

COl

i $199.95

1‘«'

._

DISKETTE AND MANUAL

For all CP/M or MP/M operat-
ing systems. Requires 32K
= RAM and one disk drive.
@ Edition 11 of Nevada COBOL is based on ANSI-74 Standards.
® With 48K RAM, you can compile and execute up to 4000 state-
ments.
@ COPY statement for library handling.
® CALL...USING...CANCEL
©® PERFORM...THRU...TIMES.. . UNTIL...paragraph or section names.
o IF...NEXT SENTENCE...ELSE...NEXT SENTENCE AND/OR <=>
NOT.
® GO TO...DEPENDING ON...
® Interactive ACCEPT/DISPLAY...
® RELATIVE (random) access files
® Sequential files both fixed and variable length.
@ INSPECT...TALLYING...REPLACING.

&2

ELLIS COMPUTING

COD’s WELCOME

=] s3]

(415) 751-1522

600 41st Avenue, Dept. B
San Francisco, CA 94121
U.S.A.

CP/M, MP/M and TRS-80 are registered TM's of Digital Research and Tandy Corporation.
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Editorial

Smith-Corona’s new letter-quality printer, the TP-1.

We congratulate Intel on the tenth anniversary of the
fortuitous invention that made personal computing possi-
ble, and we look forward to the day in 1992 when we can
examine the second decade of the microprocessor.

* * * * * *

An $895 Daisy-Wheel Printer

This month’s theme is printers, and the most exciting
news in the fast-changing printer market is undoubtedly
Smith-Corona’s new $895 (suggested retail) letter-quality
printer, the TP-1. It features a plastic daisy wheel plus
either an RS-232C serial interface or a Centronics-style
parallel interface. Maximum speed of the TP-1 is between
14 and 15 characters per second, but the average speed is
closer to 12 characters per second.

Smith-Corona makes no apologies for the fact that the
TP-1 is a bare-bones system, and even though it lacks
such niceties as proportional spacing, double-striking
capability, and bidirectional printing, it’s still a bargain.
Price-wise, its closest competitor is in the $1500 range.
The American-made unit accepts letter or legal-sized
paper, and, in a new version, will soon be able to handle
fanfold paper. The TP-1 has some competition in the
form of add-on boards that convert the Olivetti Praxis
typewriter into a letter-quality printer. They're manufac-
tured by Vertical Data Systems Inc., Mississauga, On-
tario, Canada (Converter TP35); Williams Laboratories,
Ithaca, New York (Bytewriter); and Systemed Corpora-
tion, Mountain City, Tennessee (Typrinter). We plan to
review these units as soon as possible, for they herald the
beginning of a new age of affordable word-processing
computer systems.®

Acknowledgments

Thanks to Donna Shuster and Intel for permission to reprint quotes
and comments from the article “Tenth Anniversary of the Microproces-
sor” in the November/December 1981 issue of Solutions.




S-100 Fast-Aid.

Including 3 new boards for system design relief.

The MB64.

An economical, high-
performance 64K static

RAM memory.

Just what the doctor ordered.

A new 64K static RAM con-
figured as two 32K blocks that’s
fast (in excess of 6MHz), reliable
and economical. The MB64 sup-
ports IEEE 696/S-100 24-bit ex-
tended addressing for up to
16MB of RAM. Bank switching
permits compatibility with popu-
lar multi-user computer systems
(such as CROMIX*). Up to 8K
can be replaced with 2716
EPROMs. The MB64 offers low
power consumption (typically less
than 600 milliamps). And a pro-
vision for optional battery
backup.

(The MBG4 is priced at less than
$850.)

*CROMIX is a trademark of Cromemco, Inc.

The 108.

An 1I/0 board featuring eight
serial interfaces, individually
programmable baud rates, and
an interrupt clock.

Give your system fast-aid—in-
cluding easier testing and
speedier diagnosis—with SSM’s
new 108. This board features
eight asynchronous serial RS-232
1/0 ports with LED data trans-
fer indicators. Individually pro-
grammable [/0 port baud rates
(110-19,200) meet all your
specific configuration require-
ments. A timer (50/60 Hz) sup-
ports real-time or multi-user
applications.

And all our Fast-Aid boards

offer:

¢ Card ejectors for painless card
removal.

¢ LEDs for easy troubleshooting
and monitoring.

¢ [EEE 696/S-100 compatibility.

The I05.

A two-serial/three-parallel /0
board with programmable
timer.

The perfect remedy for fast sys-
tem integration, more precise
diagnosis, and far healthier sys-
tem operation. The 105 features
two RS-232 asynchronous serial
interfaces for maximum peri-
pheral compatibility. The board
supports a variety of devices with
high-speed serial data transmis-
sion (110-19,200 baud). Three
parallel ports, providing a total
of 32 bits, support various 1/0
configurations: a 16-bit software
programmable bi-directional in-
terface, and two 8-bit interfaces.
One 8-bit interface supports
direct connection to Centronics-
compatible printers. The other
provides 8 bits of parallel input
for such devices as keyboards.
The 105 also offers a software-
programmable timer for real-time
or multi-user applications.

For more details about these new
boards, or any of SSM’s S-100
compatible boards (including var-
ious CPU, EPROM, video and
development boards), just call
your local dealer or SSM today.

A A
—A—///
y 4 4
SSM Microcomputer Products, Inc.
2190 Paragon Drive
San Jose, CA 95131
(408) 946-7400 Telex: 171171
TWX: 910-338-2077
Circle 357 on Inquiry card.



The diskdrive
that puts more byte
into yourApple.

Introducing the first totally compatible
Floppy Disk Drive.

Rana Systems has designed a totally
compatible disk drive for Apple, that's better
than Apple’s. A high density, high capacity disk
drive and controller that offers a myriad of
features Apple never thought of. Unique advan-
tages that get the maximum efficiency out of
your existing Apple 1* hardware and software.

At Rana, we knew you wanted more
storage, so we went right to the core of the
problem. Even our most economical model is
designed to give you 15% more storage capac-
ity than Apple’s. Our top-of-the-line unit gives

Apple Il is a registered trademark of Apple Computer Inc.

you 4 times the capacity of Apple’s comparable
unit. Even our design is far more dramatic than
theirs. With lines that actually complement the
sleek Apple Il computer.

We're a step ahead of Apple because
we have a faster step.

Holding more information is even
more valuable when you can get it faster. The
Rana System track positioning mechanism is
engineered to access three to four times faster
track to track, with greater accuracy than
Apple’s. Our disk drive offers safeguards like
a stall provision to protect spin motor burnout,



an advanced write protect feature that keeps
your information where you put it, and an
energy saving device that “powers down”when
your disk drive is taking a break.

We even took a bite out of Apple’s price.
Our most popular model is 25% more

economical per byte than Apple’s, providing

you with maximum performance, superior cost

efficiency, and totally compatible styling. It

also comes with a free diskette containing all

the optional software and supports you'll need

to enhance the capacity and performance.

And it's all backed up with an efficient service

support system, and a full 90 day warranty.

The Rana System Floppy Disk Drive. Just
plug it into your Apple and all those delicious
extra bytes will be yours.

RanaSystems.

20620 South Leapwood Avenue, Carson, CA 90746 213-538-2353.
For dealer information call toll free: 1-800-421-2207.

In California only call: 1-800-262-1221. Source Number TCT-654.
See our booth at the West Coast Computer Faire Show.

Circle 222 on Inquiry card.



Apple’s Decislon Questioned

We use Apple computers for commer-
cial machine-language program develop-
ment and buy Apple lIs at frequent inter-
vals, either as a service to our customers
or in order to expand our office.

I have recently spoken to a mail-order
distributor of Apples who told me that as
of December 4, 1981, Apple was no longer
wholesaling to mail-order houses. I could
not believe this, so [ called CALL-
A.P.P.L.E. It's true, I was told.

1 am outraged. How can Apple, with
new, large, clever, powerful competitors
just beginning to breathe down its neck,
remove the only way for small, intelligent
users to buy Apples inexpensively?

Apple is, in effect, forcing us to buy
from retail stores, which are usually over-
priced. Their personnel are insulting in
their inexperience and knowledgeable
only about the latest space games. We can
not afford their arbitrary $700 markup on
the Apple II. Our software systems, while
cost-effective with mail-order firms’
prices, are not with the retail stores’
prices.

Apple will have to decide just who its
friends are—the retailer who sits on his
duff selling other people’s ideas or the
software innovator who takes a piece of
hardware and makes it usable by the
masses. While Apple may be trying to
help out its dealers, it seems to have decid-
ed to do this at the expense of its serious
customers—the people on whose success
its own utlimate success depends.

Apple has succeeded so far because it
provides a product which we (and others)
can program without too much trouble
and which our customers can afford. This
new attitude of demanding that we submit
to retailers’ ridiculous prices will compel
many to reconsider which personal com-
puter we will use to develop our systems. |
hope Apple discovers its error before its
competitors profit too much from it.

Dennis Gerald Pratt
666 North Dearborn, Apt 3F
Chicago, IL 60610

Yes, it is true. Apple Computer Inc. has
given its dealers an ultimatum: either
cease all mail and phone order sales, or
your authorized dealership will be ter-
minated effective December 4, 1981. This
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was delivered in a "Notice of Dealer
Agreement Modification” dated
November 2, 1981, and dealers had until
November 20, 1981, to sign and return the
“modification.” Otherwise, Apple
threatened to pull the plug, so to speak.

Apple is attempting to justify this move
by stating: "We believe that our ability to
maintain a leadership position in competi-
tion with the corporate giants now enter-
ing the personal computer field depends in
large measure on the willingness of our
dealers to satisfy the end user with their
familiarity with Apple products and their
commitment to passing on this knowledge
and support.” Accordingly, Apple has
added subparagraph 3 (g)(iv) to its
Authorized Dealer Sales Agreement:
“Dealer and Apple recognize that because
of the special, technical nature of Apple
Products, customers purchasing them can
be properly served only if they have the
benefit of pre- and post-sale education,
orientation and support, specifically in-
cluding in-person contact with the selling
dealer, in order that each customer's needs
may be properly served and the features,
benefits, operation and applications of the
Apple Products being purchased may be
demonstrated and fully explained by
knowledgeable sales personnel.” It then
goes on to specifically prohibit mail and
telephone order sales of Apple products
under penalty of losing the dealership.

Apple concluded its modification notice
with the following paragraph:

“Apple personal computer products de-
mand innovative and creative marketing.
We are willing to work with all who are
willing to meet that challenge. Those who
are unwilling to expend the effort have no
place in our future plans.” . . . MH

Is Microfiche the Answer?

This letter is in response to the letter of
Lew Merrick (October 1981 BYTE, page
10) regarding the storage bulk of advertis-
ing material in BYTE back issues.

The separation of advertising material
into a separate removable section is unde-
sirable because it would reduce the ex-
posure of the advertising, reduce the value
of the advertising, and ultimately degrade
the quality of BY TE by reducing revenues.

An alternative is to convert to micro-
fiche files at some loss of convenience but

great savings in space. BYTE is now avail-
able from University Microfilms, Ann
Arbor, Michigan, but you must be very
patient with them because (1) back issues
are available only in one-year blocks,
(2) back issues are not produced until well
into the following year, and (3) orders are
not filled promptly.

My suggestion is that BYTE offer a
microfiche subscription option, just as is
now done with the IEEE journals. The
microfiche might actually be cheaper to
produce and ship than the paper edition.

A microfiche viewer can be used for
many purposes and occupies about as
much space as three years of BYTE. The
space needed to store the fiche is negligi-
ble.

Back issues of BYTE are well worth pre-
serving, as they enable me, after a session
on my modest micro, to ponder what little
was available only five years ago and to
speculate what the future holds. The ad-
vertisements in a five-year-old BYTE issue
contain some very interesting material.

Richard Schwartz

Electrical Engineer

Star Fleet Engineering

1328 North Santa Anita Ave
Arcadia, CA 91006

More on the WAI

Regarding Dr. S. S. Reddi’s "Where Am
17" instruction (Technical Forum,
November 1981 BYTE, page 413), I would
like to point out that Motorola’s 6809 has
such an instruction. The simplest form is:

TFR PC,X

The instruction transfers the value in PC
(program counter) to register X. (The
value transferred is the location of the
next instruction.) The 6809 also allows:

LEAX n,PC

which adds “n” (8 or 16 bits) to PC and
puts the result in register X. (LEA = Load
Effective Address) This instruction, which
may also be written:

LEAX label,PCR

can compute the address of any label
(location) within the program without us-
ing an absolute address (PCR means use
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Compute.
Compute.
Compute.
Compute.
Compute.

Compute.

Ty

W e @

(N

Compute.
Compute.

AN 4

Compute.

Compute.

New Microbuffer II lets you use your printer
without tying up your computer.

Time. As an important resource
it shouldn’t be wasted. One
such waste is in printing, where
your computer must wait for
your printer. Now there's a way
to eliminate this waste.

Introducing the
Microbuffer I™, a buffered
parallel printer interface for the
Apple I® computer with 16K
characters of memory (user ex-
pandable to 32K). It accepts
data as fast as your computer
can send it, allowing you to use
your computer while the
Microbuffer ] is in control of
your printing.

The Microbuffer I, compatible

with Applesoft, CP/M* and
Pascal, comes with complete
print formatting features as well
as advanced graphics dump
routines for most popular
graphics printers.

The Snapshot™ option per-
mits you to dump the text
screen or graphics picture to
the printer while any program is

MICROBUFFERII

running — without interuption.

The 16K Microbuffer Il is
available for $259. And the 32K
version, for $299. The Snapshot
option is $69.

So why waste time while your
computer waits for your printer?
Ask your computer dealer for
the Microbuffer il or call us for
the name of a dealer near you.

Microbuffer I and Snapshot are trademarks of Practical
Peripherals. Inc.

CPM is a registered trademark of Digital Research, Inc.
Apple I 1s a registered trademark of Apple Computer,
Inc.

PRACTICAL PERIPHERALS. Inc.
31245 La Baya Drive
Westlake Village, California 91362

(213) 991-8200
Circle 316 on inquiry card.
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PC-relative addressing). In these ex-
amples, the destination register could be
Y, U, or S, instead of X, if desired. The
destination for the TFR instruction could
also be register D, which is accumulators
A and B treated as one 16-bit register.

I question the usefulness of a WAI
(Where Am ) instruction by itself, how-
ever. Apparently, Dr. Reddi would like to
get the value of the 6502's program
counter and then use this value to set up a
table of addresses in page zero of mem-
ory, to be used with page zero indirect ad-
dressing (or, I shudder, to modify ad-
dresses within his program, such as jump
and subroutine addresses). Adding a WAI
instruction to the 6502 would help, slight-
ly, with this rather clumsy method of
making programs relocatable.

Much more is needed to make programs
easily relocatable. The ideal situation
would be to have code that runs at any
address with no changes required. This is
called position-independent code. The
6809 has the necessary instructions for
such code. In addition to the LEAX (and
LEAY, etc.) mentioned above, its instruc-
tion set includes branches (jumps), both
conditional and unconditional, and sub-
routine calls with relative addressing. The
relative address can be either 8 or 16 bits
long, the latter allowing relative address-
ing anywhere within the 6809's address
space. (Subroutine calls and uncondi-
tional jumps are also available with ab-
solute addressing.) The presence of these
instructions allows writing programs that
can be run at any address with no changes
(and with no need to set up a table of ad-
dresses or to modify the code at run time).

The WAL instruction by itself solves
only a small part of the problem of being
able to have position-independent code,
code that will run unchanged at any ad-
dress. Perhaps this is one reason it is not
present in most computers. Most (or all)
computers that have a WAI instruction,
such as the 6809, PDP-11, 68000, and IBM
370, are also capable of position-inde-
pendent code. 1 suspect that the 8086,
Z-8000, and VAX 11/780 are also in this
category.

Another reason for the absence of WAL
in most microcomputers is that most 8-bit
microprocessors were intended for use in
dedicated controllers where there is no
need for position independence or a WAI
instruction.

One may note that the 6800 has a WAI
instruction, namely:

BSR NEXT

NEXT EQU $
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This use of BSR (branch to subroutine),
which uses relative addressing, pushes the
address of the next instruction onto the
stack, where it can be easily retrieved.
(This is not to be confused with the 6800
instruction whose mnemonic is WAI. This
WAI means “wait for interrupt.”)

Jim Howell
5472 Playa Del Rey
San Jose, CA 95123

The "Where Am I?” instruction is in-
deed useful. That is probably why it was
included in the design of the Motorola
6809 as the Load Effective Address, or
LEA, instruction, and its use is not re-
stricted to finding the current PC con-
tents.

The LEA instruction loads the effective
address of its operand into the specified
16-bit register, which may be either stack,
either index, or the double accumulator.
The operand must use the indexed ad-
dressing mode, which includes PC-rela-
tive. “Where am [?” could be coded:

HERE LEAX HERE,PCR

Assuming that you want HERE to be in
the X register.

Other uses for the LEA instruction are
addressing position-independent tables
and adding constants to the indexable
registers.

I recently read an article comparing the
6502 and the 6809 in which the author
complained that he wasn’t able to find
much use for the LEA instruction. This
caused some amusement among my
friends. A close examination of some of
my own code reveals that the LEA instruc-
tion is one of the most heavily used. I
would venture the opinion that position-
independent code would be much more
difficult to write without it.

Howard Lee Harkness
Word’s Worth

POB 28954

Dallas, TX 75228

Architecture Controversy

It was nice to see your article on higher-
level machine-language constructs,
“Should the DO Loop Become an Assem-
bly-Language Construct?” by Glenn L.
Williams (October 1981 BYTE, page 413).
1 would like to add a couple of comments
to Mr. Williams’s remarks.

Since Mr. Williams was including mini-
computers in his article (he references the

PDP-11 and VAX 11/780) he might also
have included a reference to the HP3000
instructions MTBA, MTBX, TBA, and
TBX. These four instructions each per-
form a variation of Mr. Williams's NXT
function. All the instructions use a loop
variable, a limit value, and a step value.
TBA and MTBA use a variable address on
the stack while TBX and MTBX use the in-
dex register for the loop variable. In all
cases, the limit and step values are on the
stack. MTBA and MTBX modify the vari-
able by the step value, which may be any
integer, positive or negative, and compare
the result to the limit value. Positive step
values cause a check to see if the limit has
been exceeded, and negative step values
cause the check to see if the result is less
than the limit. TBA and TBX do not
modify the variable but check only for the
limit being exceeded. These allow com-
pilers to implement more complex count-
ing-loop structures than can be accom-
plished by adding or subtracting a step
size. Also, functions similar to Mr.
Williams’s SRCH function are performed
by SCU (SCan Until memory byte match-
es test byte or terminal byte) and SCW
(SCan While memory byte matches test
byte or until terminal byte is found) on
character strings.

With the growing acceptance of
modular, structured programming it has
long been my feeling that high-level con-
structs should be imposed at the machine-
instruction level. The only real need for
assembly language these days is to utilize
the machine architecture not available at
the high-level-language level to produce
quick, short code. Implementing high-
level functions in machine language and
providing optimizing compilers should
just about eliminate any need for assem-
bly language. Code produced would be
very short and quick, because a single
complex machine instruction should run
faster than the many simpler instructions
put together needed to accomplish the
same function. [ would like to see both
micro- and minicomputer processors de-
veloped with instructions to implement
WHILE, IF . . . THEN . . . ELSE, CASE,
DO ...UNTIL, and other high-level
constructs at the machine-instruction
level.

Let’s all keep pushing for advances in
architecture to keep up with advances in
software. And thanks, BYTE, for being
among the leaders in this respect.

David B. Mears
757 Cornell Dr.
Santa Clara, CA 95051
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STANDARD OPERATOR
CONTROL PANEL.

Test drive ™
our hot new ™
daisywheelers.

If you've always wanted letter-quality

rinting from your DP system but the cost
Eas put you off, then a SPRINT 9 is for you.
Now you can have the same high quality print— '
usually only available on word processing systems—at
prices that will let you forget all about dot-matrix terminals.
With speeds of 45 and 55 cps (average English text, not burst
rate), tﬁe reliable high performance of SPRINT 9 terminals leaves -
the crowd behind. Prove it to yourself with a test drive.
Call or write Qume at (408) 942-4000. 2350 Qume Drive,
San Jose, California 95131.

SPRINT 9

Switch selection of
interface parameters
and forms handling
allows simple OEM
system intregration.

Automatic propor-
tional spacing, with-
outdecreasing sys-
tem throughput, sets
the new standardfor
print quality.

To cut service costs
and reduce adjust-
ments, the exclu-
sive Keviar® belt is
stronger and lighter
than steel, with vir-
tually no stretch.

For the highest ac-
curacy in the history
of daisywheel print-
ing, our Microdrive™
carriage drive mech-
anism has no cables
or pulleys.

“me®

A Subsidiary of ITT

Circle 331 on Inquiry card.
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simply

$59900

13" RGB Color.

16 Colors on your
Apple I11® or IBM.

360 Dots per color.
(horizontal resolution)

*****

Available for immediate
shipment.

Other models available:

12" Green Phosphor
(1200 lines resolution) $179.00

12" Black & White
(15 Mhz} $139.00

Contact your local dealer
or call us direct.

Toll Free 1-800-258-6370
MONITORS BY
Vi (== ]
® Apple 111 is a registered
trademark of Apple Computer.

datafled

18 Bridge Street, Salem, NH 03079
Tel. (603) 893-2047
TWX: 710-366-0502

Up to 80 Characters per line.
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Glenn Williams is undoubtedly correct
when he says that the instruction sets of
microprocessors can be improved. For
various reasons, however, 1 do not agree
with his specific proposals.

It will always be necessary to write pro-
grams in assembly language, but if the
“software crisis” can be solved at all it will
only be by the efficient implementation of
high-level languages. Processor designers
have clearly realized this, but unfortu-
nately their attempts at providing “fea-
tures” that are supposed to help the com-
piler writer are often misguided. Con-
sider, for example, two of the fteatures
mentioned by Mr. Williams: stack and
condition registers.

There are two principal reasons for us-
ing stacks in the implementation of a high-
level language. One is to save and restore
environments when procedures are called,
and the other is to provide fast temporary
storage during expression evaluation.
Typical PUSH and POP instructions do
not help in either case: to save and restore
an environment we need an appropriate
addressing mechanism, and expressions
can be evaluated faster using registers
than stacks in memory.

If we were interested only in simple test-
and-jump coding, condition registers
would be fine, but in high-level language
programming this is not always the case.
The Pascal statements

finished : = eof OR (lines > maximum)
and

total : = total + width . length

have the same structure. On a processor
with condition registers, however, the
first is coded by means of an elaborate se-
quence of jumps, while the second is a
simple sequence of arithmetic operations.
There is no reason why tests should not
leave their results in ordinary registers,
like other instructions.

The DO statement that Mr. Williams
proposes would not be used by any but
the most sophisticated optimizing com-
piler. First, it is inappropriate for loops in
which a termination test is made on entry
to, rather than on exit from, the loop
body. This is not required for FORTRAN,
but it is for Pascal. Second, the DO stack
must be adjusted if an exit occurs before
the loop is completed, and that is often,
whatever the structured-programming
zealots say. Third, a special addressing
mode is required so that the code within
the loop can access the DO index, because

the DO index lives in the DO stack.

The real requirements have been accu-
rately summarized by Professor William
Wulf (“Compilers and Computer Archi-
tecture,” Computer, July 1981): the com-
piler writer wants well-designed primitive
instructions, not solutions to problems. A
small set of efficient, useful instructions is
better than a vast number of “clever” in-
structions that do the right thing in special
circumstances but require elaborate
analysis in the general case.

Peter Grogono
Metonomy Productions
4125 Beaconsfield Ave.
Montreal, Quebec
H4A 2H4 Canada

SR51A vs. HP-41C
Calculations Continued

I thank Mr. Kitchen (Letters, October
1981 BYTE, page 20) for another opportu-
nity to discuss accuracy in Hewlett-
Packard calculators. 1 fear he missed the
point; please note my earlier statement re-
garding predicability (Letters, April 1981
BYTE, page 16). Then try this with an
SRS1A or a similar calculator:

1.Take the square root of 2. On both your
SR51A calculator and my HP-41C, the
display shows 1.414213562. Square this
result. You get 2; | get 1.999999999,
Subtract 2. Neither machine yields zero,
but yours looks like it will, unless you
“chisel out” the hidden digits first.

2.Enter 1.414213562 through the key-
board, then square it. If your display
reads 2, feel free to be outraged: your
machine does funny arithmetic. Indeed,
the SR51A does not yield 2 as a result,
but, considering what happened in (1),
it looks like it will. How much work are
you willing to do to discover how your
calculator is going to behave? If it is
really a 13-digit machine, why must you
trick it to reap the benefits?

I could go on. At great length. And not
just about SR51s and square roots.

In some cases, the SR51A yields better
results than an HP-41C. But which cases?
In chain calculations, digits 11, 12, and 13
can become numerical noise that creeps
into the visible mantissa, causing
mysterious results whose origins are very
hard to isolate.

Hewlett-Packard calculators exhibit
more deterministric behavior. Accurate
internal software that discards guard
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Letters

digits is one reason, When unavoidable
numerical errors occur, they are predict-
able, repeatable, and immediately ap-
parent. Serious numerical analysis
demands this; braggadocio does not.

Once again: a calculator is a tool, an ex-
tension of the mind. It must be under-
standable and understood by the user.
Consider what can happen if this is not
the case for a variety of tools you may use
(e.g., power saws, guns, automobiles).
Then consider who wuses calculators
seriouslys scientists, engineers, bankers,
and doctors.

The designers at Hewlett-Packard keep
such things firmly in mind.

Steve Abell

Research & Development Engineer
Hewlett-Packard Company
Corvallis Division

1000 NE Circle Blvd.

Corvallis, OR 97330

The Big Spelling Sweepstakes

The spelling-correction software review
by Phil Lemmons (“Five Spelling-Cor-

rection Programs for CP/M-Based Sys-
tems,” November 1981 BYTE, page 434)
gives me new faith in the free-enterprise
economic system of business. He has cor-
rectly pointed to the best value in a com-
puter dictionary program: The Word
from Oasis Systems.

When this program was released I com-
pared it to the “high-priced spreads” and
came to the conclusion that a big-budget
ad campaign would always get results for
the less-valued product. The way that
various magazine editors and writers were
talking up certain overpriced spellers I
thought that the big dollars would win
over the underfinanced little organiza-
tions. I concluded 1 was wrong after
reading your comprehensive review.

I'm sure there’s a lot of egg on many a
face this day—and rightly so. There are
always some individuals willing to lend
their names to products they don't fully
understand. Furthermore, they let their
names to used without understanding the
competitive positions they are taking.
That seems to be a characteristic of our
culture—if action is required, act even if
you don't have the facts.

The time is rapidly approaching when
the fast-buck artist can no longer get away

FOR THEIR AD SPACE ? ?

You'll see many large mail order ads, all
with the lowest price. We think that's
funny because we know what those
large ads cost and who has to pay for
them — YOU! At Futra Company, we try
to provide our customers with true
value. True value to the customer is not
in larger ads but in better service. Futra
has sold through mail order for the past
four years. Our reputation for fast
delivery and courteous service has

flourished. Most of our sales are repeat customers or referrals. We're proud of

that. So, why pay for their ad space? Look over the list of product lines we
carry and call us when you need a quote on a specific product. Stop paying for

ad space and consider true value.
FUTRA “Star Values”

Microsoft Z-80 Softcard
Microsoft 16K Ramcard ...
Videx Videoterm .....................
Epson MX-100 & MX-80/1t.
Zenith 12" Green Monilor
Novation pIe-Cal

SOFTWARE:

Peacaentd o)
pe.cmm/s(é"’Sp)M;'::::::::::::::::::::::::
AT NCROCON
i

7440, 10, 16 RH 5
741-0 RH SS/DD 8"

L Mail Order to:

NEC ... CALL
Xerox 820 ........... ..ot CALL
Vector Graphics ....................iii.lL CALL
Altos 8000 series .......................0...l CALL
SUPPLIES:

Scotch Diskettes

P.O. Box 4380
Torrance, CA 90510-4380

S B =
Stmao00n Ol e Retail: 20695 S. Western Ave.
RO PRO TERGX

FUT

TWX 910-349-6211
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TENTH OATA SYSTEMS

(213) 328-8951 — (800) 421 5006

Suite 124, Torrance, CA 90501
(213) 328-1760

withan conenentsl USA vis UPS murtecs {minmum
‘with LS. funcis In the torm of check or money order, 5

Circle 165 on inquiry card.

with his “get-rich-quick” schemes, thanks
in no small part to magazines like yours.

Frank Joseph
10925 Stonebrook Dr.
Los Altos Hills, CA 94022

We wish to inform BYTE and its readers
that there is a sixth spelling-correction
program on the market that, according to
Mr. Lemmons’s benchmarks, outperforms
the others. This program is called the
Disc-tionary.

We ran the Disc-tionary on Mr. Lem-
mons’s 400-word benchmark text and it
found all seven misspellings, yet failed to
recognize only eight additional correctly
spelled words. The total time to proofread
and mark the file was only 47 seconds on
a typical computer when the word review
feature was skipped (1:12 with word
review). A 3100-word file can be proof-
read in 1:12 without review. While it is
impossible to make direct timing com-
parisons due to the use of two different
computers, the Disc-tionary obviously
combines a high level of accuracy with a
large vocabulary. This gives the user a
higher level of safety and convenience
than the other programs.

We believe that the Disc-tionary
presently provides the best combination
of speed and accuracy. It is also very easy
to use because of its menu-driven opera-
tion.

The Disc-tionary requires a Z80 and is
available on an 8-inch CP/M disk for $79.
This price includes a 54-page user's
manual (available separately for $15) and
two free “bug fix” updates.

David G. Hicks, Vice-President
Stellarsoft Corporation

841 Blanchette Dr.

East Lansing, MI 48823

Editor's Note: This program has not been
tested by Mr. Lemmons. The times above
have been provided by the manufacturer,
and we cannot vouch for their accuracy.

An Avalanche of Answers

I have received some pretty strange and
fascinating responses to a question I put to
Steve Ciarcia that was printed in “Ask
BYTE” (July 1981 BYTE, page 218).

Apparently, Steve didn't provide what
the readers thought was the best answer
and they quickly let us both know. The

Circle 402 on inquiry card. =—=p



897 N.W. Grant Ave. e Corvallis, Oregon 97330 ¢ 503/758-0521

THE DAWN

OF A NEW ERA
FOR APPLE IL:
THE

Introducing the Enhancer )[: a new
Standard which is improving the
relationship between Humans and
Apples. The Enhancer Il can help
your Apple Il's keyboard become
more sociable by remembering
words or phrases which can be
entered into the Apple by the mere
touch of a key. Life can become

even easier because the Enhancer [

can remember what you typed
while your Apple was busy talking
to your disc (or doing other things).
Naturally, it knows the difference
between upper and lower case
letters and what shift keys are
supposed to do. It even knows to
auto repeat any key held down. The
Enhancer Il replaces the encoder
board making installation simple.

Suggested retail price: $1439.00.

The time tested Videoterm 80

column card:

® 80 characters x 24 lines

e True decenders

e 7 x 3 character resolution

® Low power consumption

e Compatible with most word
processors

e Softcard and CP/M compatible

o Modem compatible

& Most popular character set of
any BO column card

e Alternate character fonts available

Suggested retail price $345.00

Sy

LA

The Soft

Video

Switch is

an auto-

matic ver-

sion of the |

popular

Switch-

plate. It

knows

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

The original Keyboard and Display
Enhancer is still available for Revi-
sion 0-6 Apples (on which the new
Enhancer ) will not fit). These
Apples have memory select sockets
at chip locations D1, E1 & F1. The
Keyboard and Display Enhancer
allows entry and display of upper &
lower case letters with fully func-
tional shift keys. It does NOT have
user definable keys nor a type ahead
buffer. The price is $129.00.

ENHANCER II

O
Videoterm Utilities Disc
lincludes)
® Font Editor
® Pascal Mid-Res Graphics
e Applesoft Read Screen Utility
e Top & Bottom Scrolling
e Pascal Vidpatch
e Graphics Template
Character Set EPROMs $238.00 ea
e Half Intensity
® Inverse
e German
e Katakana (Japanese)
o Line Drawing Graphics
(Expanded)
® Spanish
® French
e Math & Greek Symbols
e Super & Subscript
Dvorak EPROM
(Enhancer)
Lower Case Chip

$37.00

$29.00
$29.00

Apple and Apple [l .are registered trademarks ot Apple Computer I
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day I got my magazine | also got a long-
distance call asking if I was Dave Bower
and if ] owned a TRS-80 and if I had writ-
ten to BYTE magazine. The caller then
answered my question. The next day | got
a letter answering the question. There’s
nothing strange about getting a letter, ex-
cept that you didn’t print my address, and
neither did the person sending the letter!
And it continued like that for the next
couple of months—letters and phone calls
from all over the United States. And just
when | thought it was over I got a package
from Steve Ciarcia containing the letters
he had received!

So, needless to say, 1 got my question
answered. And | got a lot more too. 1
think every person that contacted me also
shared more hints and/or information or
whatever. So even though they all called
or wrote me about the same thing, not one
exchange was a waste of time.

I just wanted to let you know what kind
of readers you have and that I think Steve
has a pretty good column, and a well-read
one too.

Dave Bower
741 Lake Edward Dr., Apt. 104
Virginia Beach, VA 23462

WHY DOES OUR SPELLING CHECKER
COST LESS THAN THEIRS?

Maybe we goofed by not charging more
for The WORD. Our customers tell us we
must be crazy, giving away this much
software for only $75,

What'’s wrong with it?

Frankly, we're a little hurt when people
ask us this question. We guess everyone
must be getting used to paying $200 to $300
for decent software. Anything that costs
less must be junk. Right?... WRONG!!!

The WORD is not only cheaper, it's
better!

Available NOW for:

8" single CPIM", CDOS™

XEROX 820 (8" only)

Intertec SuperbrainTM

Apple‘rM with CP/M Softcard
{35.000 word dictionary)

North Star™ Double/Quad with CPIM
CP/M 15 a reguslered trademark ol Digial Research

OASIS SYSTEMS

2765 REYNARD WAY, SAN DIEGO, CA 92103
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The WORD gives you more!

. The WORD gives you a 45,000 word
dictionary that fits into less than 140K of
disk space.

. The WORD works with your favorite
text editor and marks mistakes in your
document for easy, in-context, correction.

. The WORD's one-touch word review
lets you add new words to the dictionary
with a single keypress. You can build your
own custom dictionaries too!

. The WORD wilt took up the correct
spelling of misspelled words.

. The WORD analyzes your writing,
counting words and showing you how
often each word was used.

. The WORD has a special homonym
helper feature to deal with these pesky
words.

. The WORD will find rhyming words,
solve crossword puzzles, and much more!

CALL TODAY!
(714) 291-9489

Closing the Net

Harry Saal’s article on local networks
(“Local-Area Networks, Possibilities for
Personal Computers,” October 1981
BYTE, page 92) did injustice to your
readers with its narrow scope and omis-
sions. Specifically:

1. Datapoint’s local coaxial network-
based ARC system was introduced and
installed in 1977.

2. About 2000 ARCs are installed and in
commerical service worldwide—more
than all other networks, prototype or
otherwise, combined. (I have heard no
argument to estimates that Datapoint
has a 95 percent market share of in-
stalled local networks.)

3. Tandy uses the local network portion
of ARC, ARCNET, for its TRS-80
Model Il personal computer network,
announced in September—a step of
major significance.

4. Three companies now use ARCNET—
Datapoint, Inforex, and Tandy.

5. The only deliverable chip-based local
network interface is manufactured by
Datapoint.

Considering these omissions, I'm skep-
tical that the article was well researched.

Gerard Cullen
Vice-President Marketing
International Operations
Datapoint Corporation
9725 Datapoint Dr.

San Antonio, TX 78284

Harry ]. Saal replies:

My article was not intended as a com-
plete survey of local-area network prod-
ucts. Datapoint's offerings in the high-
speed, serial, coax network were indeed
quite early; it is unfortunate that Data-
point has not provided any in-depth tech-
nical information in the published
literature by which its system can be eval-
uated for comparative study. In
September 1981, several months after my
article was completed, Datapoint an-
nounced its relationship with Tandy. a
very exciting recent development.

Let me assure Mr. Cullen that there are
substantially more than 100 installed,
non-ARC local networks worldwide;
hence the 95 percent market share claim is
false. B



The Context Connector” Converts
Any Data Directly Into VisiCalc”
Without Re-typing.

If you're one of the thousands of VisiCalc users
who enter data from another computer into your
VisiCalc models, the Context Connector can save
you hours of work.

The Connector automatically converts text files
from any computer into VisiCalc format. So you
can easily move numbers from any file directly
into selected VisiCalc cells.

Load Data From Your Company Computer.

The Connector lets you convert data from your
company computer directly into VisiCalc models.
So you can compare actual results to VisiCalc
projections. The Connector will also consolidate
different VisiCalc models, an invaluable tool for
3.2 version owners.

Analyze Stock and Commodities Prices.

The Connector converts data from timesharing
services like Dow Jones into VisiCalc cells. So
you can manipulate error free numbers instead of
spending valuable time on typing.

Convert Data From Any Timesharing System.

The Connector will convert data from any time-
sharing system into your VisiCalc models. Infor-
mation from DRI, Dow Jones, The Source, Chase
Econometrics, Dialog and other leading data
bases can be processed by the Connector. The
Connector has its own editor to let you review and
edit figures prior to converting into VisiCalc.

The Connector Also Transmits and
Recelves Electronic Mall.

The Context Connector also serves as a basic
communications program. The Connector has an
auto-dial feature to automatically call other

computers. Once on-line, the Connector can
transmit standard DOS text files to any computer.
The Connector can transmit and receive complete
VisiCalc models. Another useful function is ‘“save
to disk” which allows you to save your electronic
mail on disk for future reference.

Specifications.

The Connector is designed to work with the Apple
Il, 48K of RAM and at least one disk drive. The
Connector supports both 13 and 16 sector disk
versions of VisiCalc. It also works with the Apple
Il in emulation mode.

For data transmission, the Connector supports
the D.C. Hayes Micromodem, Apple communica-
tions card or the SSM/AIO card.

Avallable at Your Local Computer Store.

The Connector is available at most personal
computer stores. For the name of your nearest
dealer, please call or write Context Management
Systems. Retailers, the Connector is available
from Softsel Distributors or from Context Man-
agement Systems.

Free Demo Disk

Send us a blank 5%" disk and a self addressed
stamped mailer and we’ll return your disk with a
copy of the Connector demonstration program
which explains how you can use the Connector.
Or if you prefer, send a check for $4.00 made out
to Context and we’ll send you a new Maxell MD-1
5% disk containing our demo program. Once
you've seen our demo, you can delete the program
and use the demo disk as you would any new
blank diskette. It’s a risk free way of seeing the
Connector demonstrated on your Apple.

CONTEXT MANAGEMENT SYSTEMS
Management Software For Personal Computers

23864 Hawthorne Blvd., Suite 101

Torrance, California 90505

(213) 378-8277
© 1982 Context Management Systems

VisiCalc™is a trademark of Personal Software, inc. ® Apple’™is a trademark of Apple Computer, Inc.

Circle 110 on Inquiry card.



CP/M-86:
The Standard
in the

-Bit Worl

The Growth Market
& Proven Tools

The 16-bit world answers
universal demands for greater
performance, more address
space and increased resources.
This market's unprecedented
growth fuels a profit-driven supply
curve for software and hardware,
where compatibility reigns. Our
upward compatible CP/M® based
family of 16-bit products, pius our
commitment to our customers
success eases and speeds your
entry, your conversion, to the 16-
bit world of opportunities — the
Digital Research world.

Single user solution: CP/M-86
features efficiency and power.

For over a year, its dramatic

user acceptance has generated
impressive quantities of code.
While others are just entering
the market, Digital Research's
CP/M-86 is already offering a
broad array of languages and
applications. This simplifies your
conversion to 16-bit systems.

For concurrent single user
applications, MP/M-86™ per-
forms simultaneous, multiple
operations such as communica-
tions, printing, computation,
etc. it features compact, time-
tested modular code. And it's
available today.

in muitiple computer environ-
ments, MP/M-86 lets you sell your
same programs into this market
segment. You solve multi-user
needs with a field proven product,
not a “newcomer.’ Increased sales
of multi-user products mean
more profit potential for you.

Expand to network: CP/NET-
86™ interconnects multiple 16
or 8-bit systems. It allows you
to expand your product's
capabilities.

High level languages (over 20
languages) under CP/M-86,
handily support your 16-bit appli-
cations. Our XLT86™ utility speeds
conversion to 16-bit code by
reducing R&D time. It makes pro-
gram development and main-
lenance easier.

Documentation in a compre-
hensive set of manuals clarify your
use of CP/M-86, MP/M-86 and
XLT86.



Over 2 Million CP/M -86 Units

Software Writer Benefits

2,800,000 CP/M-86 based
systems by 1986. This market
projection identifies the type and
scope of your future sales.

Independent Software Vendor
(ISV) benefits from Digital
Research can make you more
profitable. Here's a glimpse. Call
for the complete repertoire of
sales and development aids.

16-bit laboratory for your use
features many different 16-bit
machines. This one stop develop-
ment reduces the conversion time
of your application or language.
First to call means first to enjoy
this resource, and first to start
sales rolling.

ISV selling aid: Descriptive
listings of your products in our
ISV Compatible Software Catalog
have worldwide exposure.

IBM Display Writers and
Personal Computers running

The Standard Is
Digital Research

We are the most experienced
microcomputer software com-
pany in the industry. Over 300,000
microcomputers use our operat-
ing systems. Over 400 OEMs and
500 independent software
vendors use our products.
Hundreds of 8-bit applications
now run under our 16-bit prod-
ucts. Across the board, we set
the standard. And these people
help us set it, with languages
under CP/M-86 or MP/M-86:
The Code Works
Computer Innovations
Compuview Products, Inc.
Digital Research
Microfocus, Inc.

Micropro Int'l Corp.
Microsoft

Midwest Micro-Tek, Inc.
Ryan-McFarland Corp.

OEM Strategy

New sales. New markets. New
applications become realities
when you convert to 16-bits. New
demand curves. New and larger
profit centers are yours with our
16-bit products. To immediately
capture increased market share,
make a priority call to our market-
ing group for our 16-bit product
briefs, OEM price list and contract
information.

C compiler

C compiler

VEDIT, screen editor

CBASIC-86, PASCAL MT

CiS COBOL

WORDMASTER, WORDSTAR
BASIC, FORTRAN, COBOL, PASCAL
BASIC-compiler

RM/COBOL

CP/M-86 guaranteea large The §oft Warehouse LISP compiler, MUMATH
installed base for your 16-bit ORI ICHTD, PASARL/ M, TEARG-%
Stackworks FORTH
products. Supersoft Associates C compiler
= Thomas W. Yonkman LISP/86
. ‘ - Vanguard Systems Corp. APL/V86

Apple/Tandy software writers:
Personal and professional com-
puter applications increasingly
require 16-bit resources. Our
established "how-1o0" aids simplify
and speed your conversion to 16-
bit applications. Just let us help.

CP/M is a registered trademiirk oL Di
CP/NET-86, XLT86 and PASDAL
©Copyright 1981 Digital Fzsearch:

Turn Opportunity
into Success.

Stop following the competition.
Help lead the field. Today. We
provide the capability, and we
have the desire, to accelerate
your profitability. There's no
other software product on the
market today that can help make
you more successful than Digital
Research's CP/M-86. And there's
no other company. We stand
ready. It's your move.

Call (408) 649-3896, or write:
Digital Research, PO. Box 579,
Pacific Grove, CA 93950.
Europe: Vector, Int'l., Leuven,
Belgium, 32(16)202496.

Far East: Microsoftware Assoc.,
Tokyo, Japan, 03-403-2120.
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Hardware Review

Commodore 4022 Printer

Joseph Holmes
13049 Broadway Terrace
Oakland, CA 94611

cost printer that combines the hard-
heaven—others are made in Japan. ware features of the Epson MX-80
Commodore Business Machines has with the upgraded operating system
joined Epson to produce a fine, low- of the Commodore CBM 2022

Some marriages are made in

At a Glance

Name
Commodore Business Machines Dot-Matrix Printer Model CBM 4022

Use
General (listings, reports, business forms, graphics, draft-quality word processing, etc.

Manufacturer

Commodore Business Machines and Epson
3330 Scott Bivd.

Santa Clara, CA 95051

Dimensions
10.7 by 37.3 by 33 cm (4% by 14% by 13 inches); the weight is 6.6 kg {14.6 pounds)

Price
$795

Additional Hardware Needed
Cable (CBM to IEEE-488 or IEEE-488 to IEEE-488)

Features

Disposable heavy-duty 8-wire jeweled print head, cartridge ribbon, 80-column width capabili-
ty. 5 by 8 dot-matrix characters (6 by 8 for graphics), true lowercase descenders, maximum
print speed of 80 lines/minute for 20 columns {40 lines/minute for 40 columns). programmable|
line spacing, user-designed characters, paging with variable lines/page. enhanced [widened)
characters, two character sets, and built-in error messages

Documentation

Commodore User's Manual, 45-page paperback (supplied with printer); Osborne/McGraw-Hill
PETICBM Personal Computer Guide, 2nd edition, 501-page paperback |supplied with com-
puter)

Audience
Programmers, businesspeople, engineers, educators, students, writers, hobbyists, or others
with Commodore 2000, 4000, or 8000 series microcomputers.
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printer. Latest in a series of new prod-
ucts from Commodore, the CBM
4022 will handle most printing jobs
where the 8- by 11-inch paper size
and dot-matrix output are acceptable.

The 4022 is totally compatible with
all Commodore 2000, 4000, and 8000
series computers. The printer requires
no special interface other than a
cable. The 4022 prints the entire
CBM/PET character set (256
characters), which means that listings
and graphics programs come out just
as they were entered (see figure 1). It
is controlled by an internal micro-
processor, which gives the 4022 ver-
satile line-spacing and formatting
capabilities. You can design your
own business forms; you can even
design and print special characters.
The 4022 has both a replaceable line
cord and an external, easily replace-
able fuse.

In order to detail the other features
of the CBM 4022, I will compare it to
its cousin, the MX-80, and to its
father, the CBM 2022.

CBM 4022 Versus Epson MX-80
Many of the 4022’s features overlap
those of the MX-80. Both have a self-
diagnostic print test and lowercase
descenders (one-dot descenders with
the 4022 and two-dot descenders with
the MX-80). Line spacing defaults to
1/6 inch (six lines per inch) in the
4022 and to either 1/8, 1/6, or 7/72



THINGS 10
00 WITH YOUR
PERSONAL COMPUTER

1 u U 1 BY MARK SAWUSCH

333 pages $10.95

333 pages, written in simple terms, of
"what-to-do™ and "how-to-do-it". Suitable
not only for microcomputers, but for pro-
grammable calculators as well. Includes
program listings, formulas, a glossary of
computer terms and more! Definitely a
MUST BUY!

“TRS-80™ DISK AND
OTHER MYSTERIES”

by Harvard C. Pennington

132 ﬁages written in PLAIN ENGLISH packed
with HOW TO information with details, examples
and in-depth explanations. Recover lost files and
directories, remove file protection, make BASIC
programs unlistable. How to use SUPERZAP,
recover from DOS errors and MORE!

TRS-80™ DISK

“OTHER MYSTERIES”
VOLUME I

by James Farvour

Call now and place your order tor this new book,
“MICROSOFTTM BASIC DECODED & OTHER
MYSTERIES for the TRS-80TM", from 1JG, Inc.
A primer for cassette and disk BASIC on the
TRS-80TM, the information provided applies to
similar MICROSOFTTM BASIC interpreters.

MICROSOFTT™ BASIC DECODED . $24.95

“OTHER MYSTERIES”
VOLUME Il

by Dennis Kitsz

THE CUSTOM TRS-80™
CALL FOR AVAILABILITY

“OTHER MYSTERIES”
VOLUME IV

“BASIC FASTER
AND BETTER”

If you program in BASIC, you want this book!
Time-tested and proven, the techniques and
routines can be used in thousands of ways to
make your programs smaller, faster, and look
truly professional.

BASIC FASTER & BETTER . .

$28.95

...$24.95

TRS-80 is a trademark of the
Radio Shack Division of Tandy
Corporation. DATALIFE is a
trademark of VERBATIM. PLAIN
JANE, PARAGON MAGNETICS.
are trademarks of MTC.
1981 bé Meta Technologles

orporation

Circle 234 on Inquliry card.

MOST ORDERS
SHIPPED WITHIN
ONE BUSINESS DAY

Products damaged in
transit will be exchanged.

META TECHNOLOGIES

26111 Brush Avenue. Euclid Ohio 44132

CALL TOLL FREE 1-800-321-3552 TO ORDER
IN OHIO. call (216) 289-7500 (COLLECT)

EPSON

MX-80, MX-80FT, MX-100

PRINTERS

NEW LOWER PRICES!

EXTRA-LONG
10 ft. RIBBON

CABLE
$2495

CONNECTS EPSON PRINTER
& TRS-80 MICROCOMPUTER

40-TRACK, SINGLE/DOUBLE-
DENSITY, FAST ACCESS,
5Y%-inch TANDON

DISK
DRIVES

$28995complete

FOR MODEL | and MODEL Il

Includes Case, Power Supply
and External Drive Connector

DISK DRIVE

EXTENDER
CABLE

$995

for VISTA, MICROPOLIS,
MTI, PERTEC, SHUGART,
PERCOM & OTHERS

PRICES IN EFFECT
March 1, 1982 THRU
March 31, 1982
Prices, Specifications,
and Offerings subject to
change without notice.
8203

s VISA

» MASTER CHARGE
« CHECKS

» MONEY ORDERS
« C.O.D.

Single Sided, Soft-Sectored 5Y-inch,

PARAGON MAGNETICS™
PLAIN JANETM

DISKETTES
$1 I?oif 10

These are factory fresh, absolutely first
quality (no seconds!) mini-floppies. They are
complete with envelopes, labels and write-
protect tabs in a shrink-wrapped box.

Box of 10 Diskettes

PARAGON

magnetics™

Cold

Introducing MTC’'s premium generic
diskette. Single-Sided, Soft-Sectored,
DOUBLE-DENSITY, 5%-inch diskettes with
reinforcing HUB-RINGS. individually 100%
ERROR-FREE certified. Invest in GOLD!

PARAGON MAGNETICS GOLD $23.95

VERBATIM'S PREMIUM DISKETTES

DATALIFE™

Seven data-shielding improvements mean
greater durability and longer data life.
These individually, 100% error-free cer-
tified diskettes feature thicker oxide
coating, longer-lasting lubricant, improved
liner, superior polishing and more! Meets
or exceeds IBM, Shugart, ANSI, ECMA
and 1SO standards.

VERBATIM DATALIFET™ DISKETTES

5Y-inch (box of 10)
MD525-01 .

8-inch FLOPPIES
Double-Density, FD34-8000 . $43.95

‘RINGS’ &
THINGS

HUB RING KIT for 5%" disks $10.95
HUB RING KIT for 8" disks
REFILLS (50 Hub Rings) . . ... .. ..$ 595
CLEANING KIT for 5" drives . . . $24.95
5Y-inch diskette case
8-inch diskette case
5%-inch File Box for

50 diskettes

8-inch File Box for
50diskettes

$26.95

WE ACCEPT

*Add $3.00 for shipping
& handling
*$3.00 EXTRA for C.0.D.

*Ohlo residents add 6.5%
sales tax.

BYTE March 1982 27



FET KEYBORRD:

STAHDARD CHARACTER

CBM 4822 PRIMT SHMPLE

SET YUHSHIFTEDD?

@) HER &L IQUMERTYLIOP T CHRASDFGHIEL s ZKCVYBHM, » ?7P83/456#123+8, —=

PET KEYBOARD:

A ] B (@0

FPET KEYBORRD:

bom i ™= |

ALTERHATE CHARACTER

STANDARD CHARACTER SET <SHIFTED?

SET CUHSHIFTEDD?

I L e Sy i B B o o e e

B UHERT&E 08 luer byl ol rasdfabib Lizxcukinim, P TYTEB3A/45EH 123+, —=

PET KEYBORRD:

ALTERHATE CHARACTER

SET CSHIFTED?

B ) TEeme L IGMERTYUIOPT ™ JSOFGHIELZACYEHM m " ed | P H b

REYERSE FIELD:

EHHAMCED =

USER DESIGHED CHARACTER :

O E—— T -8 o — —— =8

N § St

Figure 1: Print sample of the Commodore CBM 4022 printer showing the entire character set, reversed and enhanced print, and user-

defined characters.

inch in the MX-80. The line spacing
can be altered (under software con-
trol) from between 1/216 and
127/216 (0.0046 to 0.5880) inch in-
crements on the 4022 and between
1/72 and 85/72 (0.0139 to 1.180) inch
increments on the MX-80.
Characters printed by the 4022 can
be enhanced (widened). This can be
done several times, if desired. Print
enhancement with the MX-80 means
emphasized print and/or double
striking; both processes make the
characters closer to correspondence
quality. The 4022 is a tractor-feed
printer that accepts paper in 4- to
10-inch widths. The print head is
disposable, has a useful life of from
50 to 100 million characters, and
costs less than $30. (Another dis-
posable print head, which is longer

28  March 1982 © BYTE Publications Inc

lasting and 3 decibels quieter, sells for
around $40.) The ribbon is housed in
an easily changed cartridge, which
needs replacing after about 3 million
characters, that sells for around $14.
Otherwise, the basic internal hard-
ware of the two machines is virtually
identical.

In printers, as in marriage, com-
promises often must be made. In
order to accommodate the versatile
CBM operating system, the 4022 has
missed some of the juicier features of
the MX-80:

© The MX-80 prints 10 characters per
inch (cpi) at 46, 73, and 105 lines per
minute for 80, 40, and 20 columns,
respectively. The corresponding print
speeds for 10 cpi with the 4022 are 30,
50, and 80 lines per minute.

eThe MX-80 has its own set of 64
block-graphic characters. (I believe,
however, that these graphics are far
less interesting than the Commodore
graphics.)

o The MX-80 has 12 printing modes
that combine four character-width
sizes: normal, 10 cpi; normal double
width, 5 cpi; compressed, 16.5 cpi;
and compressed double width, 8.25
cpi with four print densities: stan-
dard, emphasized, double strike, and
emphasized plus double strike.
Epson’s MX-80 prints all these com-
binations of print sizes and print den-
sities—except enhanced and en-
hanced plus double strike for the two
compressed sizes.

eThe four type sizes used by the
MX-80 give a range of 40 to 132
characters per 8-inch line. The CBM



Systems Group System 2800
computers. They’re making
people stand up and take notice.

But then Systems Group
products have always appealed
to those who appreciate sensible
value, high performance, un-
matched reliability and prompt,
courteous service.

Through the years, Systems
Group product. acceptance in
780 CPU, disk controller, I/O
and memory boards have been
the result of some very pur-
poseful and carefully thought
out engineering. Not to mention
strict industrial quality produc-
tion standards.

That same effort has made
System Group’s new family of
expandable System 2800 com-
puters what they are today.

Fast, reliable and powerful.

System 2800 computer sys-
tems are designed for a single
user with 64K of memory or for
up to as many as six separate
users with additional add-in
memory. They can easily ex-
pand as your organization’s
needs grow.

You can handle up to 8000
customers and 24,000 inventory
items in our lowest cost dual
floppy model and much, much
more in our 40M byte hard disk
models. And you can connect up
to 12 terminals or printers and
other add-on Systems Group
floppy, tape and hard disk
single or dual drive subsystems.

Select CP/M' MP/M'or
OASIS"operating systems to run
all your word processing and

accounting programs. No mat-
ter what size organization you
control, control-

ling will be

easier from

now on.
See the

/M. System 2800

from Systems
Group, they’re
what computers should have
been in the first place.

t registered rrademark of Digital Rescarch
11 registered trademark of Phasc Once Systems

Dealer Inquiries Invited
For dealers only, circle 371.
All other Inquiries, circle 372.

ADwisionot MEASUREMENT systems & controls
incorporated
1601 Orangewood Avenue
QOrange, California 92668, (714) 633-4460
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE

Be Permanently Impressed.

The Expandable Computer Family
from Systems Group.

1981

Today’s Requirements
Dual floppy single or multi-user system

1983

Tomorrow’s Requirements
10M byte hard disk and floppy drive,
single or multi-user system

1985

Your Future Requirements
40M byte hard disk and 20M byte tape
back-up, single or multi-user system



4022 has one print mode and one type
size giving 10 cpi or 80 characters per
8-inch line. Characters can be wid-
ened, however, for special effects.

o The character matrix of the MX-80
is 9 by 9 dots, whereas that of the
CBM 4022 is 6 by 8 dots (5 by 8 for
nongraphic characters). This allows
two-dot lowercase descenders for the
MX-80 versus one-dot descenders for
the CBM 4022.

oeThe MX-80 has four indicator
lights: Power On, Printer Ready,
Paper Out, and On Line. The four
switches on the MX-80 are Power
On/Off, On Line, Form Feed, and
Line Feed. In addition, a warning
buzzer responds to paper-out and er-
ror conditions. The CBM 4022 has
one indicator light (Power On),
which also flashes for paper out, and
two switches: an On/Off switch and
a Paper Advance button that takes
you to top-of-form or feeds con-
tinuously if held down.

o The MX-80 lists for $645; the CBM
4022 lists for $795. Since no addi-

tional interface board is needed to
connect to PET/CBM computers,
you could come out ahead with the
4022.

CBM 4022 Versus CBM 2022

How does the CBM 4022 stack up
against its predecessor, the CBM
20227 Physically, they are quite dif-
ferent. The 4022 is lighter and far
more compact. It is also much
quieter—a plus for the families of
nighttime programmers! The 4022
has true lowercase descenders; the
2022 does not.

Both printers share a slightly an-
noying bug. When in the lowercase
mode, the backslash, the left arrow
and up arrow, and the left and right
brackets must be shifted to achieve
their normally unshifted appearance.
For their shifted versions, or
graphics, you must type them un-
shifted. I have learned to live with
this. The earlier model’s paper ad-
vance couldn’t find the top-of-form,
but it was useful for advancing the

paper short distances without turning
the knob. The new model makes it
more difficult to back up the paper
without crinkling precious hard copy.

Both CBM printers have format-
ting and other features that are con-
trolled by a system of secondary ad-
dresses (sa). These features are ac-
tivated by opening files (channels) to
one or more of the secondary ad-
dresses and then printing to the ap-
propriate file. The earlier model 2022
had these seven secondary addresses:

sa 0O:
sa 1:

Print exactly as received
Print according to an estab-
lished format

Establish format field

Set number of lines per page
Activate error messages
Design custom character

Set spacing between lines

sa
sa
sa
sa
sa

A Al >

The later model 2022 added an
eighth secondary address (sa 7) that
switched the entire PET/CBM char-
acter set from uppercase/shifted

EL.“-I-"'q"I.IT]

Photo 1: Manufactured in Japan by Epson, the new CBM 4022 combines the hardware features of the MX-80 with the upgraded

operating system of the CBM 2022 printer.

30 March 1982 © BYTE Publications Inc



A simple fact:

The considerable
benefits of a per-
sonal computer like
the Osborne 1® are
often intangible,
often exciting, and
always expanding.

The value of the
Osborne 1 is clear
and simple:
$1795. Complete.

$1795 includes this 31795 includes this
hardware: software:

Z80A™ CPU with 64K RAM [J J CP/M® Operating System

Dual floppy disk drives with 100K ®
bytes storagesach 15" cRT(]. | WORDSTAR® word

Business keyboard with numeric  processing with MAILMERGE
ll(ﬁ?/%dz gnld tCU;sor lgys 0 [0 SUPERCALC™ electronic
- nterface
IEEE 488 Interface [ SpreadSheeg

Weather-resistant, portable [J CBASIC
housing (J Operates on European [ ] MBASIC®
and American voitages (]

=—=SBORNE

Tall (415) 887-8080 for the name of your nearest authorized
OSBORNE 1 computer retailer.

Circle 292 on Inquiry card.

Trademarks: Z80A: Zilag Corporation
SUPERCALC: Sorcim Corporation

Registered Trademarks:

OSBOANE 1: Dsborne Computes Corporation
CP/M Dighal Research  MBASIC: Micrasott
CBASIC: Compiler Systems. Inc.

WORDSTAR. MAILMERGE: MIcroPra International



Circle 55 on inquiry card.

GARBAGE PROBLEM?

Memory Loss ® Errors ® Crashes ® Reboots

Take out the garbage
with W@MDET LINIE &

SPIKE, SURGE AND
NOISE SUPPRESSOR

* Six protected receptacles

e Load rating of 15 amps

® Broad band RFI suppression

® Maximum transient current
of 6000 amps (8X20us)

anly $3995 PLUS $1.75

FOR SHIPPING

PROTECTS COMPUTERS, TELEVISION,
PERIPHERALS, VIDEO GAMES, VCR’S
AND OTHER ELECTRONIC DEVICES.
SUPPRESSES DAMAGING POWERLINE
TRANSIENTS AND RF INTERFERENCE.

BWJ TECHNOLOG)’, INC. BO)[()[?:';"‘B ARLINGTON, TX 76011

(817)277-2726
CHECK, MONEY ORDER, VISA, MASTER CHARGE e TEXAS RESIDENTS ADD 5%

»...Hard Power trommay
the Soft Support oi'

A new and powerful computer has been born...
the System 83. The versatile UNIX* operating system
pilots the System 83’s raw power through a myriad of

software such as “C”, FORTRAN, PASCAL, BASIC, COBOL,
and even Networking. Step into a bold new frontier with more
power than you ever dreamed possible.

O UNIX V7 configured by UNISOFT** O Full IEEE 696/5-100 Com-
patability O MC68000 8MHz Processor O 32-Bit Data Operations
> with 32-Bit Internal Registers O 16-Bit Data
- Transfer Operations 00 Memory
: Management Allows
Concurrent Use of
L Mapped and Non-
mapped Address space
0 16 Mb of Main Memory Directly
Addressable 0 7 Vectored Interrupt Levels
0 256 Kb of RAM with Parity Per Board Siot
* UNIX is a rademark of Bell Laboratories and is supported on the
DUAL System 83 by UNISOFT
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA.

DUAL SYSTEMS

@I 720 Channing Way e Berkeley ® CA 94710 ® (415) 549-3854 e Telex: 172029 SPX

system reliability/system integrity
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graphics to lowercase/shifted upper-
case. However, this upgrade had one
nasty bug. Often, when another
secondary address was accessed, the
character set would switch inex-
plicably to lowercase. The only
remedy for this was to reset the
printer by turning it off and then on
again. The CBM 4022 has overcome
this problem with the addition of
three more secondary addresses:
numbers 8, 9, and 10—for a total of
11. Secondary address 8 switches the
printer back to uppercase mode.
Secondary address 9 closes the chan-
nel to sa 4, the error channel, and sa
10 resets the printer so that only sa 0
(the default channel) is left open.
These new addresses allow much bet-
ter and more reliable direct keyboard
and software control of printer func-
tions. The last four secondary ad-
dresses for the CBM 4022 are:

sa 7: Switch to lowercase
sa 8: Reset to uppercase

sa 9: Turn off error channel
sa 10: Reset everything

Let's look at some of the 4022's
features in more detail. If a file (chan-
nel) has been opened to sa 1, all print-
ing will be in a format that was
previously established. This format
was set up by opening file sa 2 and
then assigning a format field (or im-
age string) to a string variable, then
printing that string variable to the file
open to sa 2. The format field that
governs output layout is similar to
the image fields used in the PRINT
USING command found in some ver-
sions of BASIC.

Here are a sample PRINT state-
ment, a format field, and the for-
matted printout. (The values of the

variables used are A% = “OK”,
A =237, B =286, C =8.27,
D =1.28, E = 1.25, F = 26.51,
G = —3, H= —3.) The PRINT

statement is:

PRINT#1,”ASCHR$(29)CHR$(160)
CHR$(29),A,B,C,D,E,F,G, H”

The format field for this PRINT state-
ment is:

AAAA AAA ZZZZ R| 9999R|
99.99 ZZ.99 $99.99 $$$.99 599 99—



CRTFoprhf-’? |

face betweén ¢
' progrommer'

CRTFORM moke§ sUre thcﬁ end .users em‘er mfcprmo-
tion correcﬂy, ond‘glves eror messoges (in ploin En-
gllish) if they don Tt guqronfees that progrdmmers
will receive correct information without having to

write hundreds of lines of eror checking code. 1ons for ease of progrom Inferfocmg

* A terminail- mdependen’t runtime modulé in thé

CRTFORrRM allows you to modfify program input specif- machine Ionguoge of your hosf processor,. r ; \;1_-;
ications without requiring expensive and time con- £
suming changes in gpplications code. it even gen- CRTFORM is ovculcble under The CP/M, UCSD, and
erates a source code skeleton (Pascal, BASIC, Apple Pascal operating systems. Please call orwrfie:
COBOL,.FORTRAN, PL /I, and Ada]) to interface the for further information on OEM licensing arrange-
programmers’ application code to the CRTFORM run- ments, or for the name of your nearest CRTFORM

time module. dealer. '

PROGRAMS THAT WRITE PROGRAMS

STATCON

CORPORATION

57668 BALCONES SUITE 202
AUSTIN, TEXAS 7B731
PHONE 512/451-0221

Circle 360 on Inquliry card. J
CRTFORM and Statcom are trademarks of Statcom Coporation — Registered frodemark as foltows: CPM-Digital Research: UCSD-U.C. San Diego: Apple-Apple Inc.




Circle 444 on inquiry card.

TWO TO
REMEMBER

256 Kb Dynamic
Memory...

Available now from Dual Systems:
DMEM,/256 memory boards. Pul
the most density of memory ever
available on your IEEE/S5-100 bus.
Gel industrial-grade quality with
this ruggedly built board; it's
been burned in for 168 hours,
O FULL 256 Kb on a single board.
O TWO INDEPENDENTLY
ADDRESSABLE 128 Kb BLOCKS.
[ORUNS IN 8 MHz System,
CORUNS AT 4 MHz BUS SPEED
(ne wail states),
[ RUNS IN 8 OR 16-BIT systems
with 8 or 16-bit wide data paths.
O EXTENDED 24-BITADDRESSING
[] PARITY ERROR DETECTION—

generates either interrupt or
us error bigl‘ldl!i or error,

[ DMEM/256KP (Parity) . ... S1345

Static
Non-Volatile
Memory

The Dual Systems CMEM memory
boards combine high speed
CMOS memories with new 3-10
year lithium batteries to give you
the nanvelatility of an EPROM
board while retaining the instant
writability of a high-speed
read/write RAM.
[T RUNS AT 6 MHz
ino wait states).
O 8 OR 16-BIT with 8 or 16-bit
wide data paths.

O EXTENDED 24-BITADDRESSING
and bank select.

LHEMEMIZI s anaminss 5895
[LENMEMATBI s ey s anmii 5795
CROMEMBE: Sl il 5695

OEM and Dialier pricong 15 avaslable

Sales repaesenialnes in mosl metropolian aneas

ﬂ DUAS

system reliability/system integrity

DUAL SYSTEMS

720 Channing Way, Berkeley, CA 94710
(4155 549- 18543090 « Telex: 172029 5PX
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Figure 2: Three examples of the line spac-
ing available with the CBM 4022.

The formatted printout is:
OK  0037| 86|8.2701.28%1.25
$26.51 — 33—

The CHR$(29) in the PRINT state-
ment is a string delimiter that assigns
spaces to the right of a string equal to
the number of spaces in the format
field to the right of the alpha (string)
field. The As represent characters in a
left-justified alpha field and are right
padded with blanks, if necessary. The
CHR$(160) prints the first character
of the next alpha field as a blank and
then right pads the rest of the alpha
field with blanks. Otherwise,
CHR$(160) will add an extra space, as
well as convert unshifted leading
spaces in a string to shifted spaces. A
shifted space in a string will be ac-
cepted as a space for formatting.

The other symbols are numeric.
The 9s are digits in a right-justified
field and are left padded, if necessary,
with blanks. Zs act like 9s, except
blanks are left padded with zeros. A
single $ next to a 9 or Z gives a fixed
dollar sign, whereas using all $s up to
the decimal gives a floating dollar
sign. S prints the sign of a number to
its left (—12, +15); the — sign prints
the sign of the number to its right: a
blank if positive, and a — if
negative. Literals such as vertical bars

can be embedded in the format field.
These embedded literals are useful in
creating special forms as a part of the
printout.

When paging is turned on by print-
ing CHR$(147) to a file open to sa 0,
the paper is advanced six spaces after
60 lines have been printed. The
number of lines per page can be
changed from the default number 66
by first turning on the paging feature,
opening a file to sa 3, and then print-
ing the number of lines to that file
(e.g., PRINT#3,33—which would be
correct for 8V2- by 5%2-inch paper).
After 27 lines have been printed (six
less than the 33 set by sa 3 in this ex-
ample), the paper automatically ad-
vances six spaces: three spaces before
and three spaces after the perfora-
tions—if you have planned correctly.
When paging is turned off by printing
CHR$(19) to a file open to sa 0, a top-
of-form function is performed. It is a
good idea to do this if you are not
certain that all set lines have been
printed.

Additional Features
Six diagnostic error messages can
be accessed by opening a file to sa 4:

*PE:L*
*PE:.C*

Lines per page out of range
Bad command (invalid sec-
ondary address)

*PE:M* Data-format mismatch

*PE:E* Exponent error
*PE:F* Bad format
*PE:T* Terminator error (change of

sa before carriage return or
other terminator detected)

This error channel can be turned off
by opening a file to sa 9, printing to
that file, and then closing the file.

The User's Manual gives a method
for designing custom characters that
should be changed to the following:
Fill in a 6 by 8 matrix with dots where
you like. Each row in this matrix is
assigned a value that is a power of
two from 1 (bottom row) to 128 (top
row). The dot values are added for
each of the six columns, assigned a
CHRS$ value, and then printed to a
file open to sa 5. This character can
be printed as CHR%$(254).

Opening a file to sa 6 allows you to
change the normal spacing of 6 lines



ut } secbnds after beginning an

SooperSpooler features include:

16K Memory— Will handie most of

oa'ai;'

P
e Serial Boar

i W x extenswe printout.

) ~ Visualize your printout with page
breaks, page numbering and titles,

""" margins of your choice, indented
carryover lines, on any size paper!

Appreciate the time and money you
will save by not waiting on your
printer.

SooperSpooler, a buffered printer
interface, maintains control over your
printer while you go on using your
computer for more productive
activities. Eliminate waiting while
your printer pecks through a long
document. SooperSpooler accepts
information from your computer at up
to 2500 characters per second and
feeds it to your printer as fast as it can
handle it—without using any of your
computers memory or time! As soon
as SooperSpooler has stored your
document in its buffer, control of your
computer is returned to you.

* Checks '

We accept
¢ VISA * Money Orders
* MasterCard  COD

BUFFER STATUS

your printing jobs {expandable, see
options)

Buffer Status Readout—Lets you
know just how much data is stored
Space Compression—Makes the
best use of memory on columnar
documents
Pagination—Eliminates printout on
page perforations

Page Stops—For single sheet
printouts

Headcrs and Page Numbering—
Give your listing a professional look
Indentation on Carryover Lines—
Easy to find the beginning of a line
Self Test Routine— You instantly
know that all is well

All Features Software Controllable
— Your program can take over
Plugs into Most Computer
Systems—Standard cables available
$349.00! — 16K parallel 1/0 unit

RESET

)

Add $3.00 per order for postage and handling
COD add $3.00
Colorado residents add sales tax

SooperSpooler
INTELLIGENT PRINTER INTERFACE

the option of any combmatlon of

serial or parallel input or output. Can

also be used for modem transmission.

¢ Memory Expansion—$159.00—
Additional 46K for a total of 62K

» Cables— Available per your

application.

™
SooperSpooler by Compulink
—The missing link that gives
your microcomputer
mainframe printing.

OMPULINK

CORPORATION

1840 Industrial Circle. Dept. A
Longmont. CO 8050!

(303) 651-2014

Order line: 800-525-6705

Dealer inquiries welcome

Circle 86 on Inqulry card.

SPACE
COMPRESSION

PAGE

T e

Prices ahd Specifications Subject to Change

Without Notice



Circle 445 on inquiry card.

Toughest Boards
in Town...

IEEE 696/5S-100
NON-STOP CLOCK

Keeps time with power off. Our
industrial clock utilizes a new
lithium battery for 3-8 years use.
Easiest clock to program you'll ever
see. Runs in all S-100 systems.

O Year, date, hrs, mins, secs.

O Uses new LSI CMOS chip.

O Vectored interrupts.

N g e e e 5250

A/D CONVERTER

IEEE696/5-100 AIM-12 industrial
standard module designed for
industrial analog-to-digital use.

O Runs in all S-100 systems.

0 32-channel, 16-differential O 12-bit
resolution/accuracy. 0 25-microsecond
conversions.

O Instrumentation amplifier.

O BASIC program provided.

O AIM-12..5695 DOAIM-12B w/1-1000
gain transducer amplifier.

D/A CONVERTER

AOM-12 IEEE696/5-100 industrial
level digital-to-analog (D/A)
converter.

O 12-bit = 1/2 L.S.B. accuracy over
full 0-70°C temperature range.

O Outputs 0-10, + 5, or + 10 volts.

O Short circuit protection, all outputs.
O Switch-programmable for multiple
boards.

O AOM-12, 5575

VIC 4-20

Standard output for industrial
control 4-20 mA D/A converter.
Used in conjunction with the
D/A board. VIC4-20, S445.

DUAL 77 Data Acquisition

and Control System-

A Z-80 based system built to industrial
standards; designed for severe environ-
ments. BASIC language makes pro-
gramming easy. Access to hundreds
of sensors. Expandability to meet your
increased needs. Nonvolatile memory.
Power interruption recovery with auto-
matic restart. DUAL 77 includes
AOM-12, AIM-12, CLK-24, 64Kb
(2-CMEM/32K), 2-SI70 ports (S10-2)
and twin 8” 1 Mb drives with cp/m,
BASIC and choice of video or printer
terminal: $12,495. DUAL 77A basic
controller only without drives, software
and terminal: $6,310.

I!DTAT!

system reliability/system integrity
DUAL SYSTEMS

720 Channing Way, Berkeley, CA 94710
(415) 549-3854/3890 - Telex: 172029 SPX

Function - CHRS Value Keystrokes
Enhance On CHR$(1) none

Enhance Off CHR$(129) none

Paging On CHR$(147) CLR/HOME (shifted)
Paging Off (Reset) CHR$(19) CLR/HOME
Reverse Field On CHR$(18) OFFIRVS

Reverse Field Off CHR$(146) OFF/RVS (shifted)
Carriage Return CHR$(13) RETURN

Carriage Return (no feed) CHR$(141) none

Line Feed CHR$(10) none

Uppercase CHR$(145) CURSOR UP *
Lowercase CHR$(17) CURSOR DOWN *
Skip Space CHR$(29) CURSOR RIGHT
Insert Leading Blanks CHR$(160) SPACE (shifted)
Quote ) CHR$(34) Quote (') **

* These functions are reversed if sa 7 is in effect.

** This can be a forced quote within a PRINT statement. Also, an odd number of quotes
allows control characters to be printed in their graphics form.

Table 1: Control characters sent through secondary addresses 0 and 1.
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per inch (see figure 2). To do so, you
must choose a divisor for 216 that
will give a quotient that is the number
of lines per inch that you want (de-
fault = 36 for 6 lines per inch): 18
yields 12 lines per inch and is nice for
graphics that normally get too
stretched out vertically when printed;
24 yields 9 lines per inch, but some
graphics with this spacing are still too
stretched out. If you want normally
spaced text and somewhat com-
pressed graphics, you can leave an ex-
tra space between text lines in your
program and then change your spac-
ing to 12 lines per inch. The User’s
Manual needs a revision on line spac-
ing. The values given on page 31 are
incorrect; they are left over from the
model 2022. To correct them, change
the 144 to 216, and change the
divisors accordingly. You can use any
divisor from 1 to 127. Dividing 216
by 1 will, of course, give a quotient of
216—the number of lines per inch
(1/216, or 0.0046, inch spacing).
Dividing 216 by 127 will give a quo-
tient of 216/127, or approximately
1.7 lines per inch (127/216, or 0.5880,
inch spacing).

The CBM 4022 and 2022 both have
a set of special control characters.
Their functions and equivalent
keystrokes are listed in table 1.

To get more information on the use
of these controls plus the other
features of the CBM 4022, consult
either the Commodore User's Manual
or the appropriate sections of the Per-

sonal Computer Guide, 2nd edition,
published by Osborne/McGraw-Hill.

Conclusions

The CBM 4022, manufactured by
Epson for Commodore, is the dot-
matrix printer of choice for users of
PET/CBM computers because of the
Commodore specificity of its
operating system. It compares well
with its cousin, the Epson MX-80.

This printer is an improvement
over the earlier CBM 2022 because it
has true lowercase descenders; is
quieter; has an inexpensive,
disposable print head; uses a car-
tridge ribbon; and has overcome
some serious bugs with the addition
of three new control channels (sec-
ondary addresses).

The CBM 4022 features control
characters, secondary address chan-
nels, the full CBM 256-character set
with graphics, and user-designed
characters. Although the CBM 4022
still has a minor bug or two, its
weakest point is the inaccurate user’s
manual.

The $795 list price is reasonable,
considering that a simple cable is the
only extra expense.

[ have used both the CBM 2022 and
the new CBM 4022 printers during
the last year. Although most of my
time has been spent with the earlier
model, I am very pleased with the
upgraded version as it has worked
well for me. [ enthusiastically endorse
the Commodore CBM 4022 printer.m



GRAPHICS
CPM COMPUTERS

GRAFTALK"®

The first graphics software for

CP/M systems, GRAFTALK re-
duces data to pictures, giving you the
ability to look at information that would
otherwise be a boring text file.

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

Bar charts. Pie charts. Line plots.
Symbol plots. Composite plots. Text.
Color. Advanced graphics, over 100
powerful commands, and sophisticated
“tuning” features.

You name it, you can picture it.

Available from:

lifeboat Associates

(212) 860 0300

Trademarks: CP/M: Digital Research
GRAFTALK: Redding Group, Inc.

Clrcle 120 on inquiry card.

AUTOGRAPH

Terminals and printers for
graphics and alphanumerics, from
DATATYPE.

The AUTOGRAPH terminal is based
on the popular TeleVideo series. So
you get all the terminal you need for
your CP/M system’s alphanumeric
requirements.

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

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

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

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

RESULTS

You can now put graphics to

work to communicate your busi-
ness information. Quickly, easily, and af-
fordably. Your local AUTOGRAPH dis-
tributor can provide a demonstration
of GRAFTALK and the AUTOGRAPH
series.

Call or write DATA TYPE for more

information and the name of your local
AUTOGRAPH distributor.

m m ﬂ m. ?(:; ai;l‘;rvz\fenue

D D D DD Mountain View, CA 94040
415) 949-1053
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If

second thoughts
about mail
call us first.

If mail-order shopping
hasn't been everything
you hoped for, look into
Alpha Byte.

Our incredible low
prices, our guarantee of
satisfaction, our exper-
tise — all as near as
your phone.

All you have to do is
call. A state-of-the-art
microcomputer expert is
standing by to answer
your questions, offer ad-
vice, or take your order.

The rest is up to us.
At Alpha Byte, orders
are processed right
now! Quickly and effi-
ciently. In-stock mer-
chandise is usually
shipped within 24 hours.
Sooner than you think,
there'll be a surprise at
your doorstep.

We make mail order
quite painless and plea-
sant. Even fun. Call (213)
706-0333 and let us put
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a little sunshine into
your shopping.

- - -

16K RAM KITS. .. . 13.95

Sel of 8 NEC 4116 200 ns Guaranteed one fult
year

DISKETTES
ALPHA DISKS 21.95

Single sided. cestiied Doubte Density 40 Tracks
wilh Hub-ring Box of 10 Guaranteed one luil
year

VERBATIM DATALIFE

MD 525-01 10. 16 26 50
MD 550-01 10. 16 44 50
MD 557-01 10. 16 54 95
MD 577-01. 10. 16 34 80
£0 32 or 34-9000 36 00
FD 32 or 34-8000 44 95
FD 34-4001 48 60
ATARI COMPUTERS
ATARI 800 699 00
ATARI 400 (16K) 329 00
ATARI 810 DISK DRIVE 449 00
ATARI 850 INTERFACE 449 00
ATAR! 410 PROGRAM RECORDER 60 00
EPSON CABLE 35 00
MEMORY MODULE (16K) 89.95
JOYSTICK CONTROLLERS 10 00
PADDLE CONTROLLERS 19 95
STAR RAIDERS 35 00
MISSILE COMMAND 35 00
ASTERQIDS 35 00
INTEC PERIPHERALS

RAM MODULES

48K FOR ATAR! 400 279 00
32K FOR ATARt 800 135.00

DISKETTE STORAGE

5% PLASTIC LIBRARY CASE

8 PLASTIC LIBRARY CASE

PLASTIC STORAGE BINDER w/ Inserts
PROTECTOR 5% (50 Disk Capacity}

PROTECTOR 8" (50 Disk Capacity)

NEC PERSONAL
COMPUTERS
PC-8001A CPU

PC-80124 1/0

PC-8033A DISK I/0
PC-8031A DUAL DISK

2 50
350
995
23 95
29 95

899 00
559 00
125 00
899 00

ALTOS COMPUTER

SYSTEMS

Call Alpha Byle for our low Allos prices

PRINTERS

ANADEX DP 9500

ANADEX DP 9501

C-1TOH 25 CPS PARALLEL
C-1TOH 25 CPS SERIAL
C-ITOH 45 CPS PARALLEL
C-1TOH 40 CPS SERIAL
EPSON MX-80

EPSON MX-80 F/T

EPSON MX-100 GRAPHIC
EPSON GRAFTRAX
1DS-445G PAPER TIGER
1DS-460G PAPER TIGER
1DS-560G PAPER TIGER

NEC SPINWRITER 3510 S RO
NEC SPINWRITER 3530 P RO
NEC SPINWRITER 7710 S RO
NEC SPINWRITER 7730 P RO
NEC SPINWRITER 7700 0 SELLUM
NEC SPINWRITER 3500 SELLUM
OKIDATA MICROLINE 80
OKIDATA MICROLINE 82A
OKIDATA MICROLINE 83A

1295 00
1295 00
1440 00
1495 00
1770 00
1870.00
SCALL
SCALL
SCALL
90 00
779.00
945 00
1195 00
2095 00
2095.00
2545 00
2545.00
2795.00
2295 00
389 00
569.00
799.00

OKIDATA MICROLINE 84 1199 00
OUME 9/45 2149 00
MALIBU 200 DUAL MODE 2695 00
CORVUS

FOR S-100, APPLE OR TRS-80
MOD I, Il

Controller. Case/P S . Operafing System. A& T

5 MEGABYTES 3245 00
10 MEGABYTES 4645 00
20 MEGABYTES 5545 00
MIRROR BACK-UP 72500

APPLE HARDWARE

VERSA WRITER DIGITIZER 259 00
ABT APPLE KEYPAD 118 00
MICROSOFT Z-80 SOFTWARD 299 00
MICROSOFT RAMCARD 159 00
VIDEX 80 x 24 VIDED CARD 299 00
VIDEX KEYBOARD ENHANCER Il 129 00
VIDEX ENHANCER REV D-6 99 00
VIDEX SDFT SWITCH 29 00
M & R SUPERTERM 80 x 24 VIDEO BD 315 00
NEC 12'* GREEN MDNITOR 199 00
NEC 13'* COLOR MONITOR 399 00
SANYO 12°* MONITOR (B & W) 249 00
SANYO 12°* MONITOR (GREEN) 269 00
SANYD 13°° COLOR MONITOR 469 00
SSM A0 BDARD (INTERFACE) A& T 16500
SSM AIO BOARD (INTERFACE) KIT 135 00
ZENITH 13" HIRES GREEN MON 139 00
APPLE FAN 44 95
T/G JOYSTICK 54 95
T/G PADDLE 3495
VERSA E-Z PORT 2195
MICRO SCI A40 W/CONTROLLER 479 00
MICRO SCI A40 W/0 CONTROLLER 409 00
MICRO SCI A70 W/CONTROLLER 629 00
MICRO SCI A70 W/0 CONTROLLER 549 00
THE MILL-PASCAL SPEED UP 329 00
PROMETHEUS VERSACARD 229.00
SUPERCLOCK 1t 129.00

Circle 13 on inquiry card.



MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD 199.00
SUPERTALKER SD200 259 00
ROMPLUS W/ KEYBOARD FILTER 179 00
ROMPLUS W/0 KEYBOARD FILTER 130 00
KEYBOARD FILTER ROM 49 00
COPYROM 49 00
MUSIC SYSTEM 369.00
ROMWRITER 149 00
APPLE CLOCK 252 00
A/D + D/A 299 00
EXPANSION CHASSIS 625 00

CALIF. COMPUTER
SYSTEMS
S-100 BOARDS

2200A MAINFRAME 459 00
2065C 64K DYNAMIC RAM 539 00
2422 FLOPPY DISK CONT & CP/M* 359 00
2710 FOUR SERIAL /0 279 00

2718 TWO SERIAL/TWO PARALLEL 170 269 00
2720 FOUR PARALLEL 110 199 00
2810 2-80 CPU 259 00

APPLE BOARDS

7710A ASYNCHRONOUS S INTERFACE 149 00
7712A SYNCHRONOUS S INTERFACE 159 00
7424A CALENDAR CLOCK 99 00
7728A CENTRONICS INTERFACE 105.00

VISTA COMPUTER CO.

APPLE 80 COLUMN CARD 329 00
APPLE 8" DISK DRIVE CONTROLLER  549.00
MODEMS

NDVATION CAT ACOUSTIC MODEM 145 00
NOVATION D-CAT DIRECT CONNECT 165 00
NOVATION AUTO-CAT AUTO ANS 219 00
NOVATION APPLE-CAT 349.00
UDS 103 LP DIRECT CONNECT 175.00
UDS 103 JLP AUTO ANS 209 00
HAYES MICROMODEM It (APPLE) 299 00
HAYES 100 MODEM {S- 100} 325 00
HAYES SMART MODEM {RS-232) 249 00
HAYES CHRONOGRAPH 225 00
LEXICON LX-11 MODEM 109 00
TERMINALS

TELEVIDEQ 910 639 00
TELEVIDEO 912C 745 00
TELEVIDEO 920C 830.00
TELEVIDEO 950C 995.00
ZENITH 2-19 799 00
TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR 27.00
PERCOM DOUBLER 1l 159.00
TANDON 80 TRACK DISK DRIVE 429.00
TANDON 40 TRACK DISK ORIVE 289.00
LNW DOUBLER W/ DOSPLUS 3 3D 159 00
MOO 11l DRIVE KIT 649.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Conlroller P S . Mrwcrosoft Basic. CP/M’
ART

DISCUS 2D (Single Drve — SDOK) 869.00
DISCUS 20 (Dual Drive — 1 MEG) 1499 00
DISCUS 2 + 2 (Single Orwve — 1 MEG) 1099.00
DISCUS 2 + 2 (Dual Drive — 2 MEG} 1999 00

HARD DISK SYSTEMS
Controller. P S . Microsofi B8asic. CP/M™
ART

DISCUS M10 (10 Megabyles) 3099.00
DISCUS M26 (26 Megabyles) 3748.00
ISOLATORS

150-1 3-SOCKET 53.95
150-2 6-SOCKET 53 95
BARE DRIVES

TANDON 5V INCH

100-1 SINGLE HEAD 40 TRK 219.00
100-2 DUAL HEAD 40 TRK 299 00
100-3 SINGLE HEAD 80 TRK 299 00
100-4 DUAL HEAD 80 TRK 429.00

Circle 13 on Inquiry card.

TANDON THINLINE 8 INCH

848-1 SINGLE SIDE 459 00
848-2 DUAL SIDE 549 00
MICRO PRO

APPLE CP/M*

WORDSTAR*® 249 00
SUPERSORT* 145 00
MAILMERGE* 90 00
DATASTAR® 215 00
SPELLSTAR® 169 00
CALCSTAR® 239 00
CPIM*

WORDSTAR 310 00
SUPERSORT 195 00
MAILMERGE 110 00
DATASTAR 245 00
SPELLSTAR 195 00
CALCSTAR 169 00
MICROSOFT

APPLE

FORTRAN® 165 00
BASIC COMPILER® 315 00
CoBOL"® 595 00
Z-80 SOFTCARD 299 00
RAMCARD 159 00
TYPING TUTOR 17 95
OLYMPIC DECATHLON 24 95
TASC APPLESOFT COMPILER 159 00
CP/M*

BASIC 80 299 00
BASIC COMPILER 319 00
FORTRAN 80 369 00
COBOL 80 595 00
APPLE SOFTWARE

MAGIC WINDOW 79 00
APPLE PIE 93 00
0B MASTER (NEW) 179 00
PFS PERSONAL FILING SYSTEM 79 00
PFS REPORT 79 00
Z-TERM*® 89 95
ASCH EXPRESS 63 95
HAYDEN APPLESOFT COMPILER 149 00
EASY WRITER-PRO 199 00

EXPEDITER 1l APPLESOFT COMPILER 7395

A-STAT COMP STATISTICS PKG 119 00
SUPER TEXT Il 129 00
CONTINENTAL SOFTWARE
G/L 199 00
A/R 199 00
AP 199 00
PAYROLL 199 00
PROPERTY MGMT 199 00
THE HOME ACCOUNTANT 59 95
PERSONAL SOFTWARE
DESKTOP PLAN 11 159 00
VISIPLOT 159 00
VISITREND/VISIPLOT 199 00
VISIDEX 159 00
VISITERM 129 00
VISICALC 33 159 00
VISIFILES 199 00
CPIM® SOFTWARE

THE WORD-SPELL CHECK 75 00
d BASE I 599 00
SUPER CALC 229 00
SPELLGUARD 239 00
P& TCP/M* MODII TRS-80 175 00
COMMX TERMINAL PROG 82 50
C BASIC 2 115 00
PASCAL Z 349 00
PASCAL MT + 439 00
PASCAL/M 205 00
SYSTEMS PLUS —

G/L. A/R. A/P.P/R 1799 00
CONOOR | 579.00
CONDOR I 849 00
TRS-80 GAMES
TEMPLE OF APSHAI 3495
HELLFIRE WARRIOR 3195
STAR WARRIOR 3495
RESCUE AT RIGEL 24 95
CRUSH. CRUMBLE AND CHOMP 24 95
INVADERS FROM SPACE 17 95
PINBALL 17 95
STAR TREK 3.5 17 95

MISSILE ATTACK 18 95
STAR FIGHTER 24 95

TRS-80 SOFTWARE

NEWD0S/80 2 0 MOD | 139 00
LAZY WRITER MOD | 165 00
PROSOFT NEWSCRIPT MOD (. 1D 99 00

SPECIAL DELIVERY MOD I 11t 119.00
X-TRA SPECIAL DELIVERY MOD 1. 1l 199.00
TRACKCESS MOD | 24 95
OMNITERM SMART TERM MOD ¢ 11l 89 95
MICROSOFT BASIC COMP FORMOD ! 165 00
LOOS 51 159 00

APPLE GAMES

PERSONAL SOFTWARE

CHECKER KING 2195
GAMMON GAMBLER 2195
BRIDGE PARTNER 2195
MONTY PLAYS MONOPOLY 29 95
20RK | 3295
20RK 1l 3295
MONTY PLAYS SCRABBLE 34 95
BRODERBUND

GALAXY WARS 20 95
ALIEN RAIN (AKA GALAXIAN) 20 95
ALIEN TYPHOON 20 95
APPLE PANIC 2495
MIDNIGHT MAGIC 29 95
SPACE QUARKS 24 95

AUTOMATED SIMULATIONS

INVASION ORION 20 95
STAR WARRIOR 32 95
TUES MORNING QUARTERBACK 2595
CRUSH. CRUMBLE ANO CHOMP 24 95
THE DRAGON'S EYE 20.95
MUSE SOFTWARE

ROBOT WARS 3295
THREE MILE ISLAND 32 95
ABM 20 95
GLOBAL WAR 20 95
CASTLE WOLFENSTEIN 24 95
ON-LINE SYSTEMS

WIZARD AND PRINCES 29 95
MISSILE DEFENSE 2595
SABOTAGE 20 95
SOFT PORN AOVENTURE 2495
THRESHOLD 3195
JAW BREAKER 24 95
CROSSFIRE 16 45
TIME ZONE 69 95

LISA 2.5 59 95
SUPERSCRIBE 1 99 05
SIRIUS SOFTWARE

SPACE EGGS 2495
GORGON 3295
SNEAKERS 2495
EPOCK 2905
BEER RUN 24 95
HADRON 29,95
EDU-WARE

PERCEPTION PKG 1995
COMPU-READ 2495
STORY TELLER 18 95
COMPU-MATH ARITHMETIC 3995
COMPU-MATH FRACTIONS 3495
COMPU-MATH DECIMALS 3495
COMPU-SPELL (REQ DATA DISK) 2495

COMPU SPELL DATA DISKS 1-4.ea 1795
MORE GREAT APPLE
GAMES

COMPUTER QUARTERBACK 3295
TORPEDO FIRE 4995
THE SHATTERED ALLIANCE 49 95
POOL 15 2995
ULTIMA 3395
RASTER BLASTER 2495
FLIGHT SIMULATOR 27 95
INTERNATIONAL GRAND PRIX 2595
SARGON Il 2895
SHUFFLE BOARD 29 95
FIREBIRD 2495
SNACK ATTACK 2495
THIEF 24 95
ROACH HOTEL 2995
JABBERTALKY 24 95
SUPPLIES

AVERY TABULABLES

1.000 3% x 15/16 849
3.000 3% x 15716 14 95
5.000 3% x 15/16 19 95

FAN FOLD PAPER
(Prices F.O.B. S.P.)

8% x 11 18ib WHITE 3.000 c! 29 00
14 7/8 x 11 181b WHITE 3,000 ¢t 39 00

CP/M s a reg rademark of Diginal Research

“Requires Z-80 Softcard

To order or for information, call:

(213) 706-0333

To use our 24-hour modem order line, call: (213) 883-8976.

We built a reputation on our prices and your satisfaction.
We guarantee everything for 30 days. If anything is wrong, return the item
and we’'ll make it right. And, of course, we’'ll pay the shipping charges.
We accept Visa and Master Card on all orders: COD up to $300.00
Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs.
delivered in continental U.S. Call for shipping charges over 50 Ibs Foreign,
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax.
Prices quoted are for stock on hand and subject to change without notice.

Send for our hot new catalog.

PUTER

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

This catalog is a “must”.
Its unique 3-ring binder
format lets you keep it
up-to-the-minute current.
We will provide you with
additions or changes, as
necessary, on a regular
basis.
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Four New Products
from Radio Shack

by Chris Morgan

It was Christmas all over again on
January 19 at Radio Shack in Fort
Worth, Texas, where a quartet of
major new products was unveiled
during a day-long session. Some of
the announcements were expected.
Others were surprises.

The TRS-80 Modeli 16:
Two Computers in One

The most significant announce-
ment was for the new TRS-80 Model
16 computer, which contains a
Motorola M68000 processor  (see

photo 1]. Externally, the unit looks like

the TRS-80 Model Il {in fact, the case is
virtually identical to the Model II's),
but the front bezel has been rede-
signed to accommodate either one or
two slim-line 8-inch drives. Two of
these drives fit into the same amount
of space as a single, standard-width
drive. The big surprise is that Model Il
owners will be able to convert their
machines to Mode! 16s by adding
two printed-circuit boards that
together cost $1499. But there’s one
limitation: the maximum RAM
(random-access read/write memory)
on the upgraded Model Il system is

Photo 1: Radio Shack enters the 16-bit market with the Model 16. While
cosmetically very similar to the Model Il, the Model 16 contains a Motorola
68000 processor and can address up to 512K bytes of memory. Two slim-tine
8-Inch floppy-disk drives can be Installed In the same space occupled by one
standard-wlidth drlve. When used In conjunctlon with Radlo Shack'’s
8-megabyte Winchester hard-disk drive, one drlve Is sufficlent. The Model 16
also contalns a Z80 processor. Though normally used for disk 1/O, the Z80 Is
employed In a Model Il emulation mode and addresses Its own 64K-byte
memory. Upon booting up, the Model 16 automatically enters the 16-bit mode.
A few simple commands place the machine In Model Il emulation mode.
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256K bytes, whereas the Model 16
allows the user up to 512K bytes of
RAM on board.

The Model 16°s most important fea-
ture is its built-in Z80 coprocessor with
64K bytes of its own memory that
allows the user to run all existing
Model! Il software. Radio Shack’s sim-
ple but clever idea is to free up the
68000 processor by using the Z80 for
disk and I/O routines. This has to be
one of the most elegant answers to
the question of 8- and 16-bit com-
patibility. The operating system (Radio
Shack’s own design) boots up like the
Model Il, but automatically enters the
16-bit mode. A simple keyboard
message from the user switches the
system to the Z80 mode.

Fioppy Disks and Hard Disks

The slim-line floppy-disk drives are
double sided and double density,
with slightly more than one mega-
byte capacity each (formatted). Nor-
mally, a user would get only one
floppy-disk drive for operating the
Model 16 with a Radio Shack 8-mega-
byte hard-disk unit. Such a configura-
tion (with the maximum 512K bytes
of RAM) costs $11,191—a bargain.
By comparison, the least-expensive
configuration, featuring 128K bytes of
RAM and one disk drive (no hard
disk), Costs $4999. This certainly
gives the IBM Personal Computer
some competition. (it shouid be kept
in mind that the Model 16 lacks some
of the IBM’s features, such as color
graphics.)

The announcement of the TRS-80
Model 16 gives the 68000 processor a
firm footing in the 16-bit sweepstakes.
{Can Apple be far behind with its
68000 design?) It’s safe to say that the
16-bit era is underway.




An Updated Pocket Computer

The PC-2 Pocket Computer is an
improved version of the current
TRS-80 Pocket Computer, now
known as the PC-1. Like the PC-1, the
PC-2, shown in photo 2, is manufac-
tured for Radio Shack by Sharp, in
Japan, and features a built-in real-time
quanz clock; a 7-by-156 dot-matrix
liquid-crystal display; an 8-bit pro-
cessor operating at 1.3 MHz; a new
extended BASIC package with two-
dimensional arrays, built-in arithmetic
functions, and variable-length
character strings. a four-color printer-
plotter/dual-cassette interface (more
about this later); and a 60-pin /O con-

Photo 3: Though cosmetically simllar Photo 2: The PC-2 Pocket Computer from Radlo Shack features an optional
to the Model lll, the DT-1 video ter- four-color PC-2 Printer/Plotter. The PC-2 contalns 2.6K bytes of RAM and 16K
minai uses the same monlitor sectlon bytes of ROM. Provision for a piug-In module allows an additional 16K bytes of
as the Model Il. Communlication Is RAM, ROM, or both. A 4K-byte RAM module Is avallable for $69.95. PC-2
through an RS-232C port, and both peripherals are Intelligent and contain additional RAM and ROM. The
serlal and parallel printer ports are Printer/Plotter can produce nine sizes of characters and plot graphs and charts
provided. Transmisslon rates of from  with a resolution of 0.2 miilimeter.

75 to 19,200 bps are supported, all

through keyboard commands.

Photo 4: The DT-1 video terminal
achleves new heights In conflgurable
systems. Not only does the DT-1 have
bullt-in provislons for emulating four
popular terminals, It can aiso be pro-
grammed from the keyboard to
emulate most other terminals with
simllar capabllitles. Emuiation and
transmisslon parameters are stored In
an EEPROM, which means, In effect,
that the DT-1 programs lItself.
Parameters can be changed on a more
temporary basis as well, without

being programmed Into the EEPROM.
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nector that brings address data, inter-
rupts, timing, and control signals to
the outside world.

The basic PC-2, which retails for
$279.95, contains 16K bytes of ROM
(read-only memory) and 2.6K bytes of
RAM. There is provision for one addi-
tional plug-in module which may be
RAM, ROM, or a combination of
both. A 4K-byte RAM module is avail-
able for $69.95, and an 8K-byte RAM
will be introduced in the near future.
The 8K-byte RAM is expected to cost
almost as much as two 4K-byte
modules. A 16K-byte RAM module is
planned, but its introduction will de-
pend on how quickly the price of
16K-byte CMOS RAMs drops.

Peripherals for the PC-2 will be in-
telligent and will contain their own
RAM and ROM which will further ex-
tend the unit’'s memory capacity. An
RS-232C interface plus software will
also be introduced.

A Minlature Four-Color
Printer/Plotter

The PC-2 Printer/Plotter is im-

minuscule chassis is a four-color plot-
ter that “'draws’" letter-quality charac-
ters in nine different sizes on standard
2Y2-inch adding-machine tape and
creates four-color graphs and charts
(see figures 1 and 2). A small circular
barrel holds the four miniature
solenoid-selectable pens.

The PC-2 Printer/Plotter is not a toy;
it is capable of plotting with a resoiu-
tion of 0.2 millimeter! It features a sim-
ple, yet sophisticated paper-drive sys-
tem that anchors one side of the
paper tape with a small nubbed
wheel. This arrangment allows the
plotter to move the paper tape back
and forth repeatedly by as much as
10 centimeters as it creates an image.
In the character mode, the printer’s
average speed is 12 characters per
second (see photo 2).

The DT-1 Video Terminal

Radio Shack has done some unique
things with its new terminal entry, the
DT-1, shown in photos 3 and 4. For a
suggested retail price of $699, you

pressive. Packed into the wunit's not only get an 80-by-24 character
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Figure 1: The Printer/Plotter for the PC-2 Pocket Computer Is capable
of 0.2 millimeter resolution In four colors. Characters may be presented
in nine different sizes. Charts and graphs are no probiem for this
machine.
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display, serial-communication port,
and both serial- and paraliel-printer
ports—you also get the built-in capa-
bility of emulating a number of other
terminals, including the Televideo
910, Lear Siegler ADM-5, ADDS 25.
and Hazeltine 1410. This is accom-
plished by simple commands from the
keyboard; no DIP switches to set. All
emulation parameters as well as
transmission protocols such as word
length and data rate are then stored
in an EEPROM (electrically erasable
programmable read-only memory).
Thus, the DT-1 actually reprograms
itself. Even when power is turned off,
the DT-1 retains its emulation and
transmission parameters.

As if that weren’t enough, you
have the ability to change any or all
of the emulation and transmission
parameters, which allows you to
emulate a number of other terminals
in addition to those that are built in.
The cursor is programmable from the
keyboard and may be either a steady
or blinking block or underline. The
video attributes include normal,
reverse, invisible, blink, underline, and
half intensity. Data rates from 75 to
19,200 bps are available. The black-
and-white monitor section of the
DT-1 is identical to that of the Modei Il
computer.

High-Resolution BASIC Graphics
Package for the Model Ii

A $499 high-resolution BASIC
graphics package that allows the user
to create black-and-white graphics
with a resolution of 640 by 240 pixels
is now available for the TRS-80 Model
Il (see photos 5 and 6). The price in-
cludes a plug-in printed-circuit board
with 32K bytes of on-board memory.
Because the high-resolution graphics
are generated from a separate
memory, both text and graphics can
be overlaid on the screen and each
can be cleared separately.

The accompanying BASIC package
features the same commands as the
high-resoiution BASIC for the TRS-80
Color Computer, except that only
black and white can be chosen. Radio



Shack is including a library of com-
mands that allow you to pass
parameters from COBOL, FORTRAN,
or assembly-language programs—a
nice touch.

Yet to come is a printer dump
routine that lets the user dump the
screen to the Radio Shack Lineprinter
VIIl. Note: In order to use the high-res-
olution BASIC graphics package, your
Model Il must have the latest CPU
(central processor unit) board,
because the original Model I CPU
board has a different set of wait states
than the graphics board requires.
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Radio Shack will retrofit any Model Il
with the latest CPU board if you bring
your computer to a Radio Shack com-
puter center. The upgrade, if needed,
is included in the cost of installing the
graphics package.

Final Thoughts

These four new products from
Radio Shack indicate both a continu-
ing commitment from the company
to the furthering of the state of the art,
and reaffirmation of the company’s
refreshing entrepreneurial approach
to new computer products. m
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Photo 5: A bar graph produced with the Model Il high-resolution graphics
package. Both text and graphics can be mixed on the screen and selectively

erased.

Photo 6: Another example of what Is possible using the Model Il high-

resolution graphlcs package.

RANDOM . CLEAR
.DIM A$C1)%56.
DEGREE .WAIT A7
190.K=P:RESTORE 59
.FOR 11=1T0 18
.READ A$(1).
PRINT A$C1)
15.FCGR J=170 68.4
$=INKEY$ .1F A
$COMFLET J=68
280.NEXT J
22.1F As$="
S
25.F0R J=170 18.
IF MID$ ("1234
ABCODEF ", I, 1)=A
$LET K=J.J=12
30:NEXT J
e PR AL Sl S
GOSUB 119, 20080
, 608, 808, 308, 4
78, 5008, »808, 300
, 1888. GOTO 5
35:NEXT Il.1F 'RND
(25352THEN 1@
49.K=RND 182, 1F
K{>8THEN 31

THEN 3

45.GCT0O 179

S.NAaTa 1 - LCD
display & grom
Bl sty 25 S8 Eelsl

tures Banner',
3 - Clock®, 4

Beepen"
SIS BE @ e S 3l
Bor Churt', B

Eie Chart',
C - 2-D User B

Figure 2: Mixing text and graphics
Is easy with Radlo Shack’s new
Printer/Plotter. Also shown Is a
partial BASIC listing.
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Hardware Review

Integral Data Systems’ Prism Printer

Ed Umlor

E & G Umlor Enterprises
4 South Street
Milford, NH 03055

Integral Data Systems (IDS) has introduced an
innovative printer called the Prism, whose modular
design uses add-on options which let you upgrade the
machine as needed.

The basic 80-column Prism is available for $899 and
yields correspondence-quality print using an overlapping
24 by 9 dot matrix. Printing bidirectionally at 110
characters per second (cps) (up to 150 cps for propor-
tionally spaced characters) the Prism printer is capable of
10, 12, or 16.8 character-per-inch densities, plus double-
width characters.

Selectable standard features on the basic printer
include automatic text justification, programmable
horizontal and vertical tabbing, reverse paper feed, and
“fine positioning” of characters to 1/120 inch. Up to four
different 96-character sets can reside within the printer at,
the same time, although the basic unit is provided with
only one 96-character set.

The Prism is microprocessor controlled, with true
logic-seeking capability. It comes with a standard RS-
232C serial interface as well as a Centronics-compatible
parallel interface. Serial transmission rates from 110 to
9600 bits per second (bps) are switch selectable.

Six upgrade kits can be added to the printer at any time
making it one of the faster printers in its price category.
(As a comparison, an 80-cps printer drops to about 60 cps
in enhanced mode and 40 cps in double-strike mode.) The
Prism does not have a double-strike mode, although it is
capable of providing it with the proper software. You can
do reverse linefeeds. :

External Controls
A slot on the top left side of the printer exposes the self-
test switch and the power-up configuration switches—a
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At a Glance

Name
Prism Printer

Use
Dot-matrix printer

Manufacturer
Integral Data Systems
Milford, NH 03055
{603) 673-9100

Dimensions

80-column; 9.1 by 15.75 by 12.4 inches {23.1 by 40 by 31.5 cm)
132-column: 9.1 by 21.6 by 12.4 inches {23.1 by 54.9

by 31.5 cm)

Features

80 and 132-column models, 24 x 9 dot matrix. bidirectional
printing at 110 to 150 cps. true logic seeking. automatic text
Justification. programmable horizontal and vertical tabbing,
96-character ASCHi set. up to four character sets coresident,
microprocessor controlled. RS-232C and Centronics-compatible
interfaces.

Options
Cut Sheet Feeder, Dot Plot, Prism Color. Sprint Module. additional
character sets. cassette for fully automatic sheet feed.

Price

80-column, basic unit, $899; 132-column, basic unit, $1299;
Options availlable now: Cut Sheet Feeder. $149; Dot Plot. $99:
Prism Color. $399: Spnnt Mode. $99. To come: Additional fonts,
$99; cassette for automatic sheet feed, $399. Note: Until April 1,
1982 only—Special Option Package: Cut Sheet Feeder, Dot Plot.
and Sprint Mode, $297.

\Warranty
90-day limited




very nice touch in the design of the printer. Unlike most
printers, you do not have to remove the cover or fumble
with the unit to change the power-up parameters. Three
switches located under this slot provide self-test on/off (a

A Closer Look

The Prism printer gave me several pleasant surprises.
The early IDS Paper Tigers were some of the loudest
printers [ had encountered. When IDS engineers designed
the 560—and now the Prism—they acoustically insulated
the case and lowered the noise level to less than 63 dBa, a
level suitable for most office environments. (By the way,
the case for the Prism is identical to the one used on the
560.)

The print quality in the normal mode is excellent. Most
other printers require an enhanced mode (move over V2
dot and strike again) or double-strike mode (reprint
entire line) to achieve the same character quality. Fur-
thermore, the Prism produces this type at 110 to 150 cps,
and may be used in any combination. Cut Sheet Feeder,
Dot Plot graphics, Prism Color, and Sprint Module
upgrades are available now; special character sets and a
cassette for fully automatic sheet feed will be available in
the near future.

Control Line Form Length

§3-1 §3-2 83-2 Length (inches)

Off Off Off 3

Off Off On 4

Off Oon Off 3.5

Off On On 7

On Off Off 12

On Off On 11

On On Off 8.5

On On On 14

Control Line Serial Data Rate

534 S83-5 bits per second
Off Off 2400
Off On 300
On Off 9600
On On 1200

Selecting Parity

S3-6 S3-7 Parity

Off Off No parity, transmit space
Off On No parity, transmit mark
On Off Even parity

On Oon 0Odd parity

Table 1: DIP switch 3, located on the top left-hand side of the
printer and accessible through a slot located there, controls
form length, data rate for the RS5-232C interface, and the
parity. Although the switch sets the default values upon
power-up, they can be overridden by software commands.

toggle switch), print-parameter controls (DIP switch S4),
and form-length and serial-interface-parameter controls
(DIP switch S3). The self-test switch is nonactive with the
lever to the left and active (only in the off-line mode)
when the lever is to the right. S4-1 and S4-2 set the
character density and characters per inch (cpi),
OFF-OFF sets the 5-cpi mode (double-width mode),
OFF-ON sets the 16.8-cpi mode (condensed mode on
most other printers). S4-3 selects 6 lpi (lines per inch)
when OFF or 8 Ipi when ON. S4-4 controls the automatic
boundary skip (so the printer skips over the perforations
on fan-fold paper) of one inch. When OFF, S4-4 disables
the skip; when S4-4 is ON the skip is enabled. S4-5 is the
switch TRS-80 users will be interested in. ON enables the
auto linefeed on carriage return and OFF disables the
auto linefeed. S4-6 controls the default setting of the
Sprint Mode and is not used in the basic Prism. S4-7 con-
trols the expanded functions (IDS’s name for software
control). Once again, ON enables and OFF disables soft-
ware control. The functions of DIP switch 3 are shown in
table 1.

On the right side of the top of the printer are two
switches and a marker plate with several indicator lights.
The left switch is a three-position switch labeled
FS/OFL/ONL (Forms Set/Off line/On Line). The right
switch is a spring-loaded, center return (off position),
two-position switch labeled FF/LF (Form Feed/Line
Feed). The indicators are for fault, on line, and power on.

Software Control

Many software commands are available with the basic
unit. Here is a complete rundéwn. A line feed, Ctrl-J or
CHR$(10), causes the paper/form to advance one line
vertically. A form feed, Ctrl-L. or CHR$(12), feeds the
paper/form vertically to the next top of form. A carriage
return, Ctrl-M or CHR$(13), causes the carriage to return
without a linefeed (unless S4-5 is set to auto linefeed)
after printing data in the buffer. These three controls will
operate regardless of S4-7's position,

Now let’s take the rest by the numbers:

Ctrl-A or CHR$(1): set e..nanded mode (double wide).

Ctrl-B or CHR$(2): reset expanded mode.

Ctrl-D or CHR%(4): set justify mode on (left and right
margins are even). .

Ctrl-E or CHR%(5): reset justify mode.

Ctrl-F or CHR$(6): set printer to fixed character space.

Ctrl-I or CHR$(9): tab to next set horizontal tab.

Ctrl-K or CHR%(11): tab to next set vertical tab.

Ctrl-N or CHR%(14): do two line feeds (double space
vertical).

Ctrl-P or CHR$(16): print characters proportionally
spaced.

Ctrl-Q or CHRS%(17): reset the deselect mode.

Ctrl-R or CHR$(18): line feed without carriage return
(S4-5's position makes no difference).
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Ctrl-S or CHR$(19): deselect printer (causes it to ignore
data from computer).

Ctrl-T or CHR$(20): do two line feeds without carriage
return.

Ctrl-Y or CHR%(25): do three line feeds without car-
riage return.

Ctrl-Left bracket or CHR$(27): cause the printer to
enter/exit the programming mode (This is called the
escape code ESC).

Ctrl-Right bracket or CHR$(29): set printer to 10 cpi.

Ctrl-Uparrow or CHR$(30): set printer to 12 cpi.

Ctrl-Underscore or CHR%$(31): set printer to 16.8 cpi.

ESC F or CHR%$(27)+ “F": program horizontal tabs in
increments of 1/120 inch (1 inch = 120,
2 inches = 240,. . . etc). CHR%(27); “F,120,240,600,%"
will set tabs at 1 inch, 2 inch, 5 inch points. You can set
up to 8 tab points.

ESC B or CHR$(27) +“B”: set vertical tab 1 in increments
of 1/48 inch. CHR%(27); “B,24"” will set a Y2-inch ver-
tical tab with only one point allowed. This is ADV-1
and defaults to 8 or 6 as 54-3 is positioned.

ESC C or CHR%(27)+“C": same as ESC B but with a
default value of 8, which is a 6-1pi subscript value.
ESC D or CHR%(27)+"“D"”: same as ESC B but with a

default value of —8, which is a 6-1pi superscript value.

ESC E or CHR$(27)+"E”: same as ESC F but for vertical
tabs (1/48-inch increments) and up to 8 values can be
set.

ESC G or CHR$(27)+“G": set the absolute head position
from the home position in 1/120-inch increments.

ESC H or CHR$(27)+ “H": set absolute head position
from top of form.

ESC ] or CHR$(27)+ “]”: set margins—two values are re-
quired, left margin first, then the right margin (1/120
inch).

ESC L or CHR$(27)+ “L": set vertical form length—two
values are required, form length first and then the
printable space within that length. This instruction
works within the form-length switch settings (1/48
inch).

ESC P or CHRS$(27)4+"P”: sets the intercharacter
spacing in increments of 1/24 character width.

In all the above instructions, a “$” is required as the last
character to terminate the instruction. Tabs may be
cleared by setting a single tab to 0: CHR$(27);"E,0,$"
clears the vertical tabs and CHR%(27);F,0,%" clears the
horizontal tabs. (I have deliberately not put the PRINT
statement in these examples due to the variety of forms
it can take. With the Apple computer you open the
printer port and then use PRINT statements. With the
TRS-80 you have to use LPRINT statements.)

Options

The $149 Cut-Sheet option (what I call letterhead) adds
friction feed to the Prism printer. Most printers that have
a friction option force you to feed the paper from the top
and manually advance it to the position where you want
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Figure 1: Four examples of color graphics. These were produced on a 132-column Prism printer with the Dot Plot and Prism Color
options and the process-color ribbon. Graphics are dot addressable.

to start printing. If you are good at it, you won't have to
square up your sheet. [t is also very difficult trying to
print to the bottom of the page with other friction-feed
printers. The Prism’s Cut Sheet option shows the same
care in design as the rest of the unit. You can feed the
paper from either the back or front of the printer. A
photo sensor detects the paper being inserted. After a
one-half- to one-second delay, the pinch rollers start to
revolve, and if you have inserted the paper correctly it
will feed and position the sheet to the first printable line
on the paper. You might have to manually line feed past
your letterhead, or you can handle that with your word-
processing software. You will have to adjust the tractors
on the printer to allow the paper to feed through them
with the pins just to the outside of the paper. IDS has
placed a set of pinch rollers into the tractors that are
driven by the normal tractor-feed mechanism and con-
tinue to feed the paper after the bottom pinch rollers have
been passed. With the out-of-paper sensor located at the
print head level, this allows the printer to print clearly
and evenly right to the last line on the page. A simple
form feed will eject the letter completely from the printer.
Very nice indeed for the office that does a lot of letters on
standard letterhead bond.

Dot Plot is a $99 dot-addressable graphics option
package. The density is 84 by 84 dots per inch (dpi) for
single-pass raster and 168 by 168 dpi for a four-pass
raster. This option adds more control codes for you to
play with. To enter the graphics mode you set switch
S4-5 to ON and send a Ctrl-C (CHR%(3)). You can also
select unidirectional (default) or bidirectional graphics by
sending Ctrl-L-or Ctrl-V, respectively. To exit you use a
Ctrl-C + Ctrl-B (CHR$(3);CHR$%(2);). In the graphics
mode you have to be careful to always end your BASIC
instruction line with a semicolon to prevent the
automatic generation of carriage returns and linefeeds, as
these would be printed as graphic characters and mess up
your picture. Seven wires of the print head are used in the
graphics mode and are bit controlled. Bit O controls the
top wire and bit 6 controls the bottom wire. Bit 7 is
ignored. You also have vertical and horizontal control if
you use the previously given codes prefixed by CHR%$(3).

Prism Color is a $399 color-capability option that adds
color designator control codes to your instruction set.
The printer that I reviewed did not have this option, so
my assumptions are based on the color ribbons that I
saw. You will have a choice of three ribbons: black plus
process colors for mixing, black plus primary colors, and
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INTRODUCING AFFORDABLE COLOR
INTEGRAL DATA PRISM® Printer

The

The PRISM COLOR PRINTER prints four basic colors

COLOR 84=B L ACK COLOR 83=C Y AN
COLOR 8$2«sTMIA C ENTA COLOR $8is=

AND CAN MIX COLORS :
MIX #1+%2, ORANGE MIX # 1 +%3,
MIX #H2Z+%3, VIOLE'T MIX % 2Z+0a.,

Versatile Printing Capabilties
- Correspondence quality print in a 24z9 matriz cell

- Siz software selectable character sizes

Auto sheet feed mechanism

Adjustable tractor feed, 5.0 to 14.73 inches

- Programmable horizontal and vertical tabbing

6 or 8 lines/inch spacing

110-150 cps in correspondence quality

200 cps Sprint Mode in draft matrix quality

Microprocessor Driven Controller
- State-of-the-art technology

- Versatile festures with programmable capabilities

- User defineable function codes

Ease of Operation

- Switch selectable baud rates

- Auto line feed capability

- Hardware/software selectable forms length
Fault/Paper-out indicator light

Ready Serviceability
- Simple mechanisms for easy service

- Modular design provides for low MTTR
- Built-in diagnostics and Self-test mode

Interfaces for All Configurations
- Parallel (Centronics compatible)

- R8-232¢ (up to 9600 bd) with Xon/Xoff protocol

- 115/230 volts, 50/60 Hz power, switch selectable

DotPlot Graphics Capability
- High resolution raster graphics

- 84x84 dots/inch

- Includes 1500 byte character butfer

- Long-life cartridge ribbon system

INTEGRAIL DATA SYSTEMS
Milford, N.H. 03055
(403) £73-9100

CREEN
BROWN

Figure 2: Combining color with text. Color adds a new diinension to reports, manuscripts, and other documents. Combined with
Dot Plot graphics, the possibilities are endless.
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Figure 3: A comparison of normal and draft print. Figure 3a shows the normal, correspondence-quality print, monospaced, at 10
cpi. Figure 3b shows the print produced by the Sprint Mode option. In this mode, the printer zooms along at 200 cps.

all black for standard printing. The printer [ am using has
the ribbon set at an angle, allowing the head to start at
the top and finish at the bottom of the ribbon. This has
the effect of using the entire surface of the ribbon for the
expected 10-million-character life. The character life
expectancy of the color ribbons should be less, due to the
fact the ribbon will be set horizontally. This is necessary
for the head to encounter the same color strip on the rib-
bon during its full travel. The colors are stacked in stripes
over the black, which means the ribbon must be posi-
tioned to place the proper color in front of the head for
each pass. There can be up to four passes of the head for
each line feed: top color, next color down, next color
down, and black, which is the last color stripe on the rib-
bon.

The Sprint Mode option is available for another $99.
This option is controlled by S4-6 and is enabled with the
switch ON. It gives what IDS calls rough-draft printing.
The print quality is that of most other dot-matrix printers
in single-pass, unemphasized mode. The difference here is
that the Prism does it at 200 cps (see figure 3). This mode
can be entered via software and is also switch selectable.
To change the default setting, turn off the printer, change
the position of S4-6, and turn the printer back on.

Optional character sets should become available in the
summer of 1982. For $99 each, you will be able to have
Helvetica, scientific notation, and others. All the special
symbols necessary to print in the six major European
character sets are standard in the basic printer.

The last option (to be available soon) is a $399 cut-
paper-feed cassette. Here the machine will really out-
distance the field of friction/tractor printers in the
$2000-and-under class, as it is the very first one to offer
this option. By combining this printer, a word processor,

‘and a mailing list that works with the word-processor

files, you will be able to do individualized form letters to
your mailing list on your letterhead. Now that is real
class compared to most of the form letters that [ get in the
mail.

Examples of what can be done with the Dot Plot and
Prism Color options are shown in figure 1. Figure 2
shows how text, color, and graphics can be combined.

Conclusions

Integral Data Systems has developed a new breed of
printer. [ts designers are to be congratulated for the qual-
ity of their product, the workmanship, and their
innovative spirit.

o] like the design philosophy, execution, and price. For
the money, it's hard to beat.

e You don't have to buy more printer than you need. Op-
tions can be added later.

e The documentation is excellent, providing complete
setup, test, troubleshooting, and maintenance pro-
cedures, as well as complete schematics.

o IDS provides a 90-day limited warranty on all its pro-
ducts. It is presently expanding its service organization.®
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Use Voiceprints
to Analyze Speech

Do you ever talk to your com-
puter? I do. But it doesn’t understand
a word I say. That's just as well right
now, because I talk to it mostly in
moments of hardware-induced frus-
tration,

Of course, the computer talks to
me. If you've read my June and Sep-
tember 1981 Circuit Cellar articles,
you know that my computers can
talk using two different methods of
voice synthesis. At present, a com-
puter can synthesize speech much
more easily than it can recognize
speech.

Professional speech-recognition
systems currently on the market can
cost up to $100,000. Budget-priced
systems for personal computers are
available for about $500, but of
course, they don't perform as well.

My mail has been full of requests
from readers for a speech-recognition
circuit. Most correspondents point
out that such a project is a natural
follow-up to the two articles on voice
synthesis. Unfortunately, designing a
cost-effective voice-input speech-rec-

Copyright © 1982 by Steven A. Ciarcia.
All rights reserved.

Steve Ciarcia
POB 582
Glastonbury, CT 06033

ognition system is a major project; it
not only requires a complete under-
standing of the techniques involved
but also necessitates skills in the
design of filter networks and intricate
data-comparison algorithms.

The basic concept of speech recog-
nition is rather simple: have a com-
puter digitize the analog voice wave-
form of each spoken word and com-
pare it to a stored reference vocab-
ulary. A basic block diagram is
shown in figure 1.

Photo 1: The sample and scanning cir-
cuit of figure 5b, constructed on a
breadboard.
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First, the analog voice input is
amplified, then it is digitized to form
a word template. This template for-
matting can be done by various tech-
niques that include bandpass filters,
A/D (analog-to-digital) converters,
zero-crossing detectors, or fast
Fourier analyzers. The result, what-
ever the technique, is a digital
representation of the word spoken
into the microphone. In an inexpen-
sive speech-recognition system, this
word template might be 10 bytes
long, whereas in a $100,000 system
the template may have 10K bytes of
data per word.

The input word template is then
processed by a computer and com-
pared to a series of templates stored
in memory. The stored templates
constitute the machine’s vocabulary.
A spoken word is deemed to be recog-
nized when there is an exact or
reasonably close match with one of
the stored templates.

In practical speech-recognition sys-
tems, the size of the word template
must be traded off against the amount
of available memory or storage and
the computing power of the pro-
cessor. With a small template, the



words are not very well defined, and
there is a considerable possibility that
the computer will confuse two dif-
ferent words. On the other hand,
large templates, which more precisely
define the words, take considerably
more time for comparison as well as
more storage space.

To achieve reasonably fast recogni-
tion with large templates, the com-
puter must digest information at pro-
digious speed. In professional speech-
recognition systems, a typical pro-
cessor might perform 1 million 16-bit
by 16-bit multiplications per second.
Creating such a number cruncher is
expensive.

To build a speech-recognition sys-
tem on a low budget, using a micro-
processor, we must make some com-
promise either in the time allotted for
the computer to recognize a word or
in the precision with which words are
defined in the templates. There must
be some amount of storage between
10K and 10 bytes that defines a word
sufficiently well for our low-cost
speech-recognition system to recog-
nize it within a tolerable duration.

Preliminary Research
This article doesn't tell you how to
build a speech-recognition system.

AUDIO INPUT

MICROPHONE

We aren't ready for that yet. Instead,
it describes a scheme to analyze the
audible content of speech so that we
can more accurately define a suitable
template size.

A definition of just how much data
is required can be determined only by
carefully examining the spectral con-
tent of speech and analyzing the dif-
ferences between the words we want
to have the computer recognize. Just
what is the audible difference be-
tween the numbers “six” and “eight’?
Is there a unique set of data points
that allows them to be easily differen-
tiated?

In essence, the information we are
looking for is a kind of fingerprint for
speech, a voiceprint. (It may also be
called a spectrogram.) By visually
comparing the spectral voiceprints of
words, we can perhaps come to
understand details of definitive tem-
plates and the workings of compar-
ison algorithms,

We may find that in a limited-
vocabulary speech-recognition sys-
tem the spectral differences between
the words in the selected recognizable
set may be so distinct that the
template resolution can be reduced to
perhaps less than 100 bytes. It is also
possible that such an examination
will demonstrate that a monumental
effort must be exerted to distinguish
between two words such as “seem”
and “seen.”

I hope to eventually write about a
voice-response speech-recognition
system. Such a project seems to lie

TEMPLATE FORMATTING:

> AMPLIFIER

BANDPASS FILTERS,

within the scope of a Circuit Cellar
article. For the present, however, I
am still researching certain informa-
tion about the significant differences
between words, seeking to answer
such questions as: Must data on
amplitude as well as frequency be
recorded? Must the input word be
digitized in real time? Can the stored
template data be compressed in some
way? What frequencies are important
and which can be ignored? Is there
much variation between different ut-
terances of the same word?

This month’s hardware project, a
spectral voiceprint display, should
help answer some of these questions.

What Are Voiceprints?

When you speak, the sound that
comes out of your mouth is com-
posed of various frequencies blended
together to create the tonal quality
that is unique to your voice. If you
attach a microphone to the input of
an oscilloscope and speak into it, you
can watch the frequency and ampli-
tude changes. The bandwidth of
meaningful sounds for most voices is
about 4 kHz. (Not coincidentally, this
is the passband of a voice-grade tele-
phone line.)

Another method of looking at the
various frequencies present in voices
is to produce a graph of speech wave-
forms showing frequency as a func-
tion of time. An example of this is
shown in figure 2 on page 52. As the
word“eight” is spoken, the majority
of the energy is between 1 and 4 kHz

A/D CONVERTERS,
ZERO CROSSING

Figure 1: Block diagram of a computer speech-recognition system using word templates.

DETECTORS, ETC.

COMPARISON
ALGORITHM
4
DECISION
PROCESSOR LOGIC
STORED WORD
RECOGNIZED
TEMPLATES WORD
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for the first 0.15 seconds, then a silent
period is interrupted after another
0.15 seconds by a quick burst of
energy at about 4 kHz. The first
waveform group is the “eigh”, and
the final burst is the “t”. A plot of the
amplitude also provides significant
information.

This sort of voiceprint or spectro-
gram shows a record of frequency
and amplitude versus time.

Producing the graph shown in
figure 2 requires an x,y plotter and a
real-time spectrum analyzer. This
equipment is costly and not generally
available to the average exper-
imenter, but with a little ingenuity we
can obtain similar results with some
simple bandpass filters and an oscillo-
scope.

Economy Voiceprint Display

The laboratory spectrum analyzer
typically used to produce voiceprints
often contains either a scanning filter
or FFT (fast-Fourier-transform) pro-
cessor. Such equipment has extremely
high resolution (as well as cost) and
allows the operator to resolve fre-
quencies separated by only a few
hertz (Hz). This is much more resolu-
tion than is required for our applica-

AUDIO INPUT

MICROPHONE

tion, and a more cost-effective real-
time spectrum analyzer can be substi-
tuted.

Figure 3 is a block diagram of the
hardware 1 used to record voice-
prints. It consists of an eight-octave
bandpass filter connected to a micro-
phone and some timing circuitry. The
outputs of the circuit are connected to
the x-axis, y-axis, and blanking
(z-axis) inputs of an oscilloscope. The
result is a three-dimensional view of
the spoken word. The x axis
represents time, the y axis represents
frequency, and the z axis (brightness)
represents amplitude.

The plot thus produced looks
somewhat different from the spectro-
gram in figure 2, but it is equally rep-
resentative of spectral content. The
eight filter sections cover eight oc-
taves from 31 Hz to 4 kHz. Concen-
trations of energy in the eight octaves
appear as eight bands across the
display.

For example, if there are any fre-
quencies present around 1 kHz, the
1-kHz band on the display is il-
luminated, appearing as a stripe
across the oscilloscope screen. The
amplitude of these frequencies
governs the intensity of the stripe. If

BANDPASS FILTERS

this approximately 1-kHz signal is
weak, the pattern will be dim; if it is
strong, the pattern will be bright.
Figure 4 is an example of the kind
of display produced by my interface
circuit. This is approximately how
the word “eight” appears when
spoken. You'll note the grouping of
energies corresponding to “eigh” and
“t" as before. (There is also a shift in
frequencies due to the fact that this
display was produced by a different

¢
4 -
]
R
FREQUENCY |“
kHz 2 J
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1 -

T
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RELATIVE
AMPLITUDE

0 0.1 0.2 03 04
TIME—»

Figure 2: A conventional voiceprint, or
spectrogram, of a man saying the word
“eight.” Frequency is plotted as a func-
tion of time.

OSCILLOSCOPE
CONNECTIONS

AMPLIFIER

Y

TRIGGER

ANALOG
MULTIPLEXER

~ INVERTING Z-AXIS
-] AMPLIFIER — (BLANKING)
I INPUT
8-BIT X-AaXIS
D/A CONVERTER INPUT
LINEAR RAMP | Y-AXIS
GENERATOR INPUT

COUNTER

| CLOCK

Figure 3: Block diagram of the Circuit Cellar voiceprint-recording system.
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person speaking.) While unlike the
ink-drawn spectrogram, it is equally
detailed and unique.

On an 8- by 10-cm (centimeter)
oscilloscope display, each frequency
band occupies 1 cm on the vertical (y)
axis. Time is recorded on the horizon-
tal (x) axis where 1 cm corresponds to
0.05 seconds (all screen photos ac-
companying this article have these
values). A complete word sample
therefore represents sounds occurring
during a one-half-second interval,
consisting of 128 samples at each fre-
quency. Changing the clock rate of
the circuit can increase or decrease
the scan time.

The scans appear as vertical lines
on the screen. A full half-second sam-
ple consists of 128 wvertical filter
scans. Each vertical scan is divided
evenly into eight sections correspond-
ing to the eight filters. The bottom is
31 Hz, and the top is 4 kHz. The in-
tensity of each segment of the scan
line is determined by the output volt-
age of the particular filter: the more
positive the output, the brighter the
segment, If there is no output from a
filter section during a segment inter-
val, that portion of the segment will
not be illuminated (it will be
blanked). As configured, a half-sec-
ond sample period scans the filters
every 3.9 ms (milliseconds).

How the Display Circuit Works

Figure 5 is a schematic diagram of
the voiceprint-display system. It is
basically divided into two sections:
amplifier and filters (figure 5a on
page 56) and the sample and scanning
logic (figure 5b on page 58). A proto-
type of the sample and scanning logic
is shown in photo 1 on page 50. The
ribbon cable leads off to the amplifier
and filter board.

Integrated circuit IC1 is a two-stage
microphone preamplifier (you could
substitute a much simpler circuit; this
just happens to be the one I used)
feeding output into IC2b, which has a
sensitivity adjustment potentiometer
and an additional stage of amplifica-
tion. 1C2a is an average level in-
dicator. While each filter responds
only to its preset frequency passband,
this portion of the circuit passes all

frequencies and produces a DC
voltage output proportional to the
average volume level. This output is
fed to the voltage comparator [C9,
which switches when the average in-
put level is above a certain amplitude,
thus triggering the sample period
when pronunciation of the word
begins.

Integrated circuits IC3 through ICé
are configured as eight separate band-
pass amplifiers with center frequen-
cies at 31 Hz, 62 Hz, 125 Hz, 250 Hz,
500 Hz, 1 kHz, 2 kHz, and 4 kHz. The
filters are not particularly sharp,
possessing a frequency rolloff of
about 8 dB (decibels) per octave. The
output stage of each filter contains an
integrator that converts the pass fre-
quencies into an average DC level.

The timing network appears more
complicated than it is. For a half-
second word sample the clock rate is
set for 4096 Hz and is divided down
through an 11-bit counter configured
from 1IC14 and IC15. The reset lines
of the counters are controlled by the
trigger-level comparator IC9 and an
RS (set-reset) flip-flop formed from
IC7, sections ¢ and d. When the cir-
cuit triggers, the reset line on the
counters is raised to a logic 1, and
they begin to count. After 2048 clock
cycles, the flip-flop is reset and the
scanning is stopped. A timing

4 kHz

2 khe Itk

1 kHz
500 Hz

250 Hz l
FREQUENCY

125Hz

31 H:z

\H‘I ‘th I
1

diagram is shown in figure 6 on page
60.

The 3 least significant bits of the
counter control the address lines of an
8-channel analog multiplexer, IC16.
The eight inputs of the multiplexer
are the eight outputs from the filters,
and the output of the multiplexer goes
to the oscilloscope. When the
multiplexer address is binary 000, the
31-Hz filter output is channeled
through it to the scope blanking input,
where it controls the oscilloscope-
beam intensity. Similarly, binary 111
addresses the 4-kHz filter. (While this
eight-cycle scan occurs every eight
clock periods, it is displayed only at
alternating scans.) The other 8 bits of

- the 11-bit counter set the 256 posi-

tions of the x axis (128 displayed and
128 blanked positions).

(The output level of the multiplexer
should be set for the blanking range
of your particular oscilloscope. This
can be either a positive or negative
voltage. My oscilloscope, a Tektronix
model 2215, requires a negative
blanking voltage, so I added IC10 as
an inverting amplifier.)

Since an oscilloscope is an analog
device, the digital counter outputs
must be converted to analog voltages.
Two different methods are employed
in this circuit. The 8 most significant
bits of the 11-bit counter drive an

I

1 ] J

0 0.1

1
0.2 0.3 0.4 0.5
SECONDS ——»

Figure 4: Typical display produced by the Circuit Cellar voiceprint system, of the
word “eight.” Although dissimilar in appearance to the conventionally plotted spec-
trogram of figure 2, it contains the same kind of information, along with indications of
amplitude through modulation of the intensity of the scanning beam.
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a. on b. off

Photo 2: o
Voiceprints, or i
spectrograms, of
various words
being pro-
nounced by a
Micromouth
voice syn-
thesizer, as
recorded by the
circuit of figures
5a and 5b
attached to a
Tektronix

model 2215
oscilloscope.
Eight frequency
bands are

defined in

the vertical y
axis, while the
horizontal x axis
gauges time
elapsed during the
sounding of the
word. The
amplitude of
energy in the
various frequency
bands is
indicated by

the brightness of
the oscilloscope
trace.

c. error d. ready

A 11 |
&

h. one
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n. seven

o. eight

p. nine

R-2R-ladder D/A (digital-to-analog)
converter, which I discussed in my
January Circuit Cellar article. With a
count of 0, the output is 0 V (volts);
with a count of 255, the output is +5
V. Therefore, each step is 19.5 mV
(millivolts).

With a clock rate of 4096 Hz, the
D/A converter increases its output
voltage by an increment of 19.5 mV
every 2 ms. With the scope set for
x,y-vector display mode, the x-axis
scope trace proceeds from the bottom
left corner (0 V) to the bottom right
corner (+5 V), taking half a second.

Initially I used a 3-bit D/A con-
verter to increment the position of the
y-axis beam. However, the 60-MHz
bandwidth of the Tektronix scope
was sufficient to cause each vertical
scan to appear as eight dots rather
than eight line segments. The scope
was too fast. This was remedied by
using a ramp-function generator con-
figured from IC11 and IC17. IC11is a
positive-going integrator, and IC17 is
a shorting switch connected across
the integrating capacitor.

When the switch is closed, the out-
put of IC11 is 0 V. This is the case
during the odd-numbered scans,
when the Q4 output of 1C14 is high.
On even scans the switch is open, and
the capacitor is allowed to charge. As
configured it charges linearly at a rate
determined by the slope-adjustment
potentiometer. This potentiometer
should be set so that the output of
IC11 (pin 6) goes from 0 V to 12 V
during the 2-ms half period of the Q4
output. The clock rate affects this
time period, so the slope will have to
be readjusted if the clock frequency is
changed.

Recording Voiceprints

After connecting the voiceprint-
generating system to the scope, you
can begin to experiment. Speak a
word into the microphone. The beam
will be triggered, and the trace will
move from left to right across the
screen. Slowly increase the input-
sensitivity potentiometer until the
background noise saturates the
display. All filters will have some
output, and the screen will be com-
pletely unblanked. Slowly back off
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Figure 5a: Section of the schematic diagram of the spectral voiceprint circuit, showing the amplifier and bandpass-filter com-
ponents. Eight passbands are selected by the filter stages, with the output sent to the scanning and display section of figure 5b.
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The new HIPL@T DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
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3, and 4 models in the HIPLOT
family so you can enjoy the
advantages of multi-colored plots
on 8%2" X 11” (DIN A4) surfaces.
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intelligence, controls, interfaces and
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Since it's introduction, the

HIPL@T DMP Series has been rec-
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performance digital plotting a
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models with RS-232-C and paraliel
interfaces, four intelligent models
with RS-232-C or Centronics®com-
patible interfaces, a choice of con-
trols, resolutions, and pen speeds.
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6-pens on paper, vellum or mylar
(ideal for overhead projectors) and
you have the ultimate plotter
price/performance combina-
tion — the perfect choice for the
user or OEM.
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8-Pen Models Also Available

If you need a little more
capability, take a look at our new
8-pen option. It's available on the
DMP 5, 6, and 7 so you can have
8-pen multi-colored plots on
11" X% 17" (DIN-A3) surfaces.

Why wait? Let us send you
complete information on this
breakthrough in affordable, multi-
pen plotting. Contact Houston In-
strument, P.O. Box 15720, Austin,
Texas 78761. (512) 835-0900. 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, Rochester-
laan 6, 8240 Gistel, Belgium.
Phone 059/27-74-45.
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Beyond Spelling Checking
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PROOFREADING PACKAGE

FOR ALL CP/M, MS-DOS,
AND TRS-80 WORD PROCESSORS

We'll match Proofreader with any other
speliing checker on the market. It has a big
38.000 word expandable dictionary. and can
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Spelling checking alone is not enough! No
one else has anything like Grammatik! It
analyzes your document for common typos.
punctuation errors, misused phrases. and
poor writing style. Grammatik is receiving
rave reviews from both critics and users.
Bob Louden in InfoWorld (12/7/81):
"Grammatik is a surprisingly fast and easy
toul fer analyzing writing style and punctu-
ation. If you are currently doing original
writing on a word processor. you should
consider this product.” Eric Balkan in
The Computer Consultant: "I'm impressed
with the imagination that went into this
product.” A user: "Thanks for making my
life casier!”

G ik and Pi der are patible with all
CP/M. MS-DOS (including (BM PC), and TRS-80 word
processors.
Current CP/M formats:

standard 8°. NorthStar. Omikron TRS-80.
Please call or write for details of minimum system
sizes. and availability of additional disk and operating
system formats. Shipping costs included.
Please specify your system configuration when
ordering. Dealer inquiries invited.
MS-DOS versions scheduled for March 1982 release.

Proofreader Grammatik
CP/M. MS.DOS $129.00 $149.00
TRS-80 Model I $99.00 $99.00
TRS-80 Mod. 17111 $54.00 $59.00

tModel 17111 interactive correction option - $30.00)

Trademarks: CP/M: Digital Research: TRS-80: Tandy Corp.;
Proofreader. Gr ik: Aspen Soft Co.

QOPEL BECTHRRE
= GOLIPAY
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the gain until the display appears to
respond as you speak a word. Con-
tinue this adjustment until the display
looks like the sample photos.

In bright ambient light the display
will appear as a single vertical line
moving across the screen. If you
darken the room, the persistence of
the phosphor screen will allow you to
see the entire voiceprint.

To record the voiceprint for
posterity you will need a camera. In a
darkened room, simply set the
camera on a tripod, open the shutter
manually, allow one sample to scan
on the screen, and then close the shut-
ter. This is essentially the technique 1
used to produce the sample voiceprint
photos that accompany this article.
Unfortunately, since the Tektronix
2215 has no reticule illumination, no
scale is reproduced in the photos.
Keep in mind that there are eight ver-
tical filter bands and that the x axis is
half a second.

Examples of my own voiceprints
wouldn’t be especially helpful to you
in trying to align your voiceprint
system, so | have provided examples
that can potentially be duplicated and
compared. All the voiceprint photos
here were produced using the output
of a Micromouth voice synthesizer.
The Micromouth, which I described
in my June 1981 article, uses a Na-
tional Semiconductor Digitalker
speech-synthesis chip set. It has a
limited vocabulary which is extreme-
ly intelligible and eminently
reproducible. If you have a
Micromouth, simply connect it up

and compare your results to the
various prints of words and numbers
shown here.

Experimental Results

What can we learn from studying
the results of our simple testing? First
of all, the voiceprints of speech syn-
thesizers and people are very dif-
ferent. While the words sound much
the same to the ear, the frequency
content is rather different. This dif-
ference should not bother a computer
speech-recognition system so long as
the word templates are set to
recognize either synthesized or
natural voices. But because of its
repeatable speech, the synthesizer
might provide a good way to initially
test a speech-recognition system.

In general, there seem to be con-
siderable spectral differences between
the words in the minimum useful
vocabulary 1 chose as examples.
Because of the great differences, a
speech-recognition system could use
minimally precise template data to
differentiate between these words.

Consider how a computer could
store these voiceprints as word
templates. An A/D converter could
be used to read the filter values. Stor-
ing the output values from 128 scans
of eight filters requires 1024 (1K)
bytes for each word, assuming the use
of an 8-bit A/D converter. The
amount of memory required can be
reduced by eliminating the dead air
time at the beginning of words and
between the sounds contained within
a word.
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Figure 6: Timing diagram of the voiceprint-recording system.

Circle 247 on inquiry card. =¥



MICRO-SCI IS IN THE GAM

=

.WITH A FULL HOUSE OF 5'4” DRIVES

Micro-Sci hos three disk drives ond two
confrollers so you can configure your Apple il™ or
Apple !l Plus™ system fo fit your individual budget
and performance requirements.

THE FIRST ACE—A2

The new A2 [s the price/compatibility substitute
for the Disk [ intended os the second drive on
on existing controller, or as a full A2 subsystem.
The A2 dnve or A2 subsystem is on ideal choice
when the drives will be primarily used for
enfertoinment or prepackoged softwore progroms.

THE SECOND ACE—A40

The A40 Is a price/performance alternative to the
Disk 11. With 40 fracks, you get on odditionol 20K
bytes, and faster frack-to-frock access. The A40 is
intended for use in dedicated DOS, CP/M and
Pascal applications, and as a companion drive for
the A70.The A40 is Micro-Scis most cost-effective

disk subsystem for the Apple Iis.
THE THIRD ACE—A70

The A70 is the price/capacity altemative.

At over a quarter mitiion bytes per drive, the A70
has the capocity of two Disk Hs or on eight-inch
floppy, but cosfs only sllgh%more thon o single
Disk 1i. One A70 supports a DOS file as large as
270K, a CP/M file up fo 254K, and 560 blocks
in Poscal. .

THE PAIR— MICRO-SCI'S CONTROLLERS

The A2 comes with a unique new controller.
This controller supports ony combination of A2s or
Disk lis, you have complete flexibility.

The A40 and A70 shore o0 comman canfroller,
Mix A40s and A70s in any fashion, one A40 with
one A70, two A40s or two A70s —all on the
same confroller.

You can have a Disk Il or A2 controlier-with

U-SCI

MICRO-SCI

Disk !l or A2 drives ond sfiil add an A40 or A70
subsystem. That's full system-level compatibility.
THE PAT HAND

Versatility, reliability, capability are assured
when choosing Micro-Sci. Pick the drive, pick the
confroller, pick the capacity ond function. Whatever
your need, DOS 3.2, 3.3, Poscal, CP/M, games or
pre-packoged softwore, Micro-Sci has the drive.
Start wherever you choose with the knowledge
that you can expand without concemn. All- Micro-Sci
products are backed by o full 120-day warranty
(ports ond labor).

Our complete line of Apple compatible products
mokes us the dealer's choice. We're always looking
for good dealers.

Intemationol dealer inquiries:
Internationat Markets Co:, Telex: 69-6191.
TELEX CO LSA

17742 IRVINE BOULEVARD « SUITE 205 « TUSTIN, CALIFORNIA 92680 « 714/731-9461 «TELEX: 910-346-6739

MICRO-SCH IS A DIVISION OF STANDUN CONTROLS, INC.

**“APPLE Il, APPLE Il PLUS * “DISK-Il ©APPLE, APPLE Il AND DISK Il ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTINO, CALIFORNIA







