~_Your experience
with personal computers
1S going to open

an unlimited career at Tl

TI1s into personal computers
in a big way, and that means a
ground floor opportunity is
going to be open for you, the
personal computing innovator.
You’ll be Joining the undis-
puted world leader in creating
new products and markets for
consumer electronics with the
company that invented the
caleulator on a chip. And it’s all
going to happen in TI's new
Management and Technology
Center for Consumer Products
in Lubbock, Texas. l.ocated in
the high, dry, and cool plains
of West Texas, Lubbock is
about hailfway between Dallas
and Albuquerque. [t is the

home of Texas Tech University.

You are just a few hours’ drive
from skiing in Taos, or touring
and shopping in Juarez,
Mexico.

Make your career opportuni-
ties in the following areas:

Personal Computer
Product Marketing Manager
Responsible for establishing
distribution channels for
personal computer products,
developing advertising and
sales promotion programs,
training, quoting and providing
market requirements for new
products and software.
Requires BS in EE, math,
physics or Computer Science.
MBA preferred. Minimum of
b years’ experience in con-
sumer sales or marketing
related to desk programmable
calculators, minicomputer

systems, microcomputer
systems, or smatll business
systems. |

Systems Programmers
Outstanding opportunities —
design, code, Integrate and
debug operating system
modules, including device
service routines, self-test
diagnostics, and system utili-
ties. Requires BSEE or Com-
puter Science plus minimum of
3 years in assembly program-
ming with some high level
language experience.

Digital Design Engineers
Opportunity to design and
develop digital subsystems for

major new products. Projects
will require design-to-cost
discipline with internal and
external component vendors,
vendors of peripheral devices
and making trade-offs of hard-
ware and software. Requires
BSEE with 2 years' experience.
Prefer experience in design of
bubble and/or flexible disk
computer memory subsystems.

Product Design Engineer
Responsibility for mechani-
cal designh on major new per-
sonal computer products.
Interface with electrical design
engineers, software develop-
ment personnel, marketing,
purchasing, planning and all
areas involved in taking a
product from concept through
initial produetion. Requires
BSME with a minimum of

3 years’ experience in design
or closely related field.
Knowledge of plastic tooling
preferred.

Application Software Specialist
Total responsibility for
development of complete appli-
cation packages for specific
business sectors and profes-
sionals. Specifications, design,
coding, program check-out and
documentation for personal
computer systems. Requires
BA or BSin math or Computer
Science or BBA with data pro-
cessing major with 2-3 years’
experience, Program in high
level language on mini, micro,
or business computer systems,

Marketing Support Engineers
Project responsibility for
futureproduet service direction
concerning existing as well as
future products. Develop and
maintain total service program
for personal computer systems
and field testing/check-out,
Requires BSEE or equivalent
with at least 3 years’ experi-
ence with programmable desk
calculators, minicomputer sys-
tems, mierocomputer systems,
small business systems,
or product service
management. O

Send your resume in
confidence to: Bill Toomey/
P. 0. Box 10508, M.S. 58017,
Dept. B/ Lubbock, TX 79408.

TEXAS INSTRUMENTS

Circle 126 an inquiry card.

INCORPORATED
An equal opportunity employer M/F
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Lelsure Prngrﬁm Library for New TI Calculators

184

Owners of the Texas Instruments
Programmable 58 and 59 calculators
(see December 1977 BYTE, page 204)
can now enjoy recreational applications
of their pocket sized computers with the
Solid State Software Leisure Library
module. This plug in read only memory
unit contains 20 different keystroke
programs for golf handicaps, bowling
scores, chess ratings, results of deals in
duplicate or triplicate bridge, blackjack,
acey deucy, craps, NIM, blorhythms, a
spacecraft landing and a sea battle game,
and other applications. Two programs
use the alphabetic and plotting capa-
bilities of the PC-100A printing cradle.
The module is $35 from Texas Instru-
ments Inc, Inquiry Answering Service,
POB 53 (attn: Leisure Library),

Lubbock TX 79408 W
Circle 574 on inquiry card,

FDOS {1l for ICOM Floppies

FDOS 111 is a new operating system
for 8080 and Z-80 computers using any
of ICOM's famtly of floppy disk drives
and interfaces. It Is compatible with
programs written under FDOS |l and has
relocatable driver modules for file access.
The system lncludes a string oriented
text editor and a relocatable assembler
for B0BO or 2Z-B0 programs. Single
commands provide for functions such as
loading of files, editing and assembly,
disk to disk, disk to punch and reader to
disk 10. Flles may be deleted, renamed
or merged to create new files, and may
be tagged with attributes to prevent
deletion, for example. FDOS HI s
avallable from Pertec Computer Corp
Microsystems Division, 21111 Erwin
5t, Woodland Hiils CA 91367, (213)
999.2020.m

Circle 576 on inquiry card.
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SOFTWARE

Complete ANSI FORTRAN Compller
for Z-80

This FORTRAN compller imple-
ments full American National Standa[g
FORTRAN IV with a number of ex*
tensions, including one and two byte
Integers, double  oprecision  reals,
complex, logical and string data types,
named COMMON, sequential and direct
access |Q, and hexadecimal constants,
A full tibrary of sclentific and string
functions is provided, and a linking
loader with automatic library search
capablilities can link FORTRAN with
assembler programs. Generated code can
be placed in read only memory, and the
package may be used optionally with a
planned hardware multiply and divide
module for greater speeds of execution.
The compiler runs in 24 K bytes of
memory In both FDOS IV and CP/M
versions, It is available on floppy disk
with a user's manual for $349 from
Technical Deslgn Labs, Research Park,
Bidg H, 1101 State Rd, Princeton N
08540, (609) 921-0321.8

Citcle 578 on inquiry card.

A FORTRAN Compiler for 8080s .

Microsoft, 300 San Mateo NE, Suite
819, Albugquerque NM 87108, has just

prepared a brochure on their FOR- -

TRAN-80 package, summarlzing the
features of the compiler for 8080
processors, User’s guides for the FOR-
TRAN-80 compiter, MACRO-BO as-
sembler, LINK-80 loader and LIB-80
library packages are avallable for a
price of $20 each. Single user price for
the FORTRAN-BO compller Is $500.
Versions are sald to be avallable for
CP/M, 1S15-11, DTC Microfile and MITS
DOS floppy disk operating systems,
Write the company for complete details
or phone Steve Wood, (505) 262-1486.10

Circle 578 on inquiry card,

Where Do New Product ftems
Come From?

The Information printed in the
new products pages of BYTE Is
obtaoined from "new product’ or
“press release”’ copy sent by the
promaters of new products. If In
otr judgment the neat new whiz-
bang gizmo or save the world
softwagre package s of interest
to the personal computing experi-
menters and homebrewers who
read BYTE, we print the Informao-
tion In some form. We openly
soflclt such [Information from
manufacturers ond suppliers to
this marketplaoce. The information
fs printed more or less os o first In
first out queue, subfect to oc-
casional priority modifications.

TDL Version 3.0 “'Super BASIC”

Technical Design Labs has introduced
Version 3.0 of “Super BASIC," a 12 K

- BASIC Interpreter. Version 3.0 upgrades

and supersedes Version 2.1 with im-
provements in speed and error ‘handling
features. Included with the announce-
ment of this improvement was The 12 K
BASIC User's Manual of approximately
70 pages In tength.

Version 3.0 of Super BASIC provides
programmable error handling that aliows
the user to specify special error handling
routines processing any error occurring
in the basic program without aborting
the program. In addition, the ERR and
ERL functions are avallable to provide
further flexibility in error processing.

Version 3.0 of Super BASIC allows
for the serfal input and output of data
from the flrm’s Zapple Monttor defined
reader and punch devices. This data may
be In ASCH (using INPUT and PRINT
commands), or in binary (READ and
WRATE). For noncontrolled reader/
punch devices, a high speed binary mode
is provided (MLOAD and MSAVE).
During data input, end of file detection
is provided through the ON EOF GO TO
construct.

Version 3.0 provides the VARADR
function which allows the address of a
particular variable to be passed to an
assembly language routine through the
CALL statement, This allows routines
to return data to the calling program,

Version 3.0 also has a provislon to
assaociate arbitrary file name strings with
LOAD, LOADGO, and SAVE com-
mands. .

Version 3.0 of Super BASIC Is being
released for use with the CP/M disk
operating system and is expected to be
available scon in a serlal paper tape
version,

As with all TDL software 1t is relo-
catable and uses the monitor's operating
system for its 10 handling. 1t comes with
the user's manual and occupies 12 K
of core. Although primarily designed to
run on TDL's Z-80 microcomputer sys-
temn, It is adaptable to other systems
which use the Zilog Z-80 processor.
Super BASIC Version 3.0 is on a diskette
and Is a part of TDL's Software Package
A which consists of Version 3.0, The
Macro Assembler 2.2, Z-TEL Text
Editing Language and the Text Qutput
Processor. This entire package is avall-
able now for $249,

For further Information contact
Technical Design Labs, Research Park,
Bidg H, 1101 State Rd, Princeton Nj
08540, {609) 921-0321.8

Circle 577 on inquiry card.

Correctlon

The price of the Equinox 100
computer system is $799, not
$699 as we stated in the new pro-
duct release on page 172 of the
January 1978 issue. Our thanks
to Linda Hall of Parasitic Engl-
neering for calling this ta our
attentlon.




computer you've waited for.

The Exidy Sorcerer.

[ didn't buy my personal computer un-
til I found the one that had all the
features | was looking for.

The Exidy Sorcerer does everything |
wanted to do and a few things | never
dreamed of.

It isn't magic. Exidy started with the
best features of other computers, added
some tricks of their own, and put it all
together with more flexibility than ever
before available. Presto! My reasons for
waiting just disappeared.

I wanted pre-packaged programs.
Software on inexpensive cassette tapes
for the Sorcerer is available from Exidy
and many other software makers.

1 wanted user programmability.
The Sorcerer's unique plugin ROM
PAC™ Cartridges contain program-
ming languages such as Standard (Altair
8k *) BASIC, Assembler and Editor (so
[ can develop system software), operat-
ing systems such as DOS (so I can also
use FORTRAN and COBOL) and ap-
plications packages such as Word Pro-
CESSOr.

* Altawr is a mrademark of Pertec Computer Corp.

Circle 137 on inquiry card.

I wanted graphics, and the Sorcerer
is super. lts 256 character set—more
than any other personal computer—in-
ciudes 128 graphic symboals that I can
define.

] wanted high resolution video.
With 122,880 points in a 512 x 240
format, | get the most detailed illustra-
tions.

I wanted to display more informa-
tion. The Sorcerer displays 1920
characters in 30 lines of 64 characters
—equal to a double-spaced typed page.

I wanted a full, professional key-
board. The Sorcerer's 79-key data pro-
cessing keyboard provides designated
graphics, the complete ASCH character
set in upper and lower case, and a
16-key numeric pad.

I wanted memory. The 12k of
ROM holds a Power-On Monitor and
Standard BASIC; the 8k of RAM is in-
temally expandable to 32k.

I wanted expandability. Seral and
parallel /Os are built in, and the op-
tional 6-slot S-100 expansion unit lets

my system grow.

1 wanted a computer that's easy
enough for children to use. I just con-
nect my Sorcerer to a video display and
a cassette tape recorder, and if | have
any questions the easy-to-understand
Operation and BASIC Porgramming
manuals have the answers.

| wanted to buy from an exper-
ienced manufacturer. In five years
Exidy has become the third largest pro-
ducer of microprocessor-based video
arcade games.

I wanted to spend less than a
thousand bucks. (This is where Exidy
does a little magic.) My Sorcerer cost
me $895!

Now, what are you waiting for?

Call Exidy for the name of your
nearest dealer. (408) 736-2110. Or
write Exidy, 969 W. Maude Ave.,

Sunnyvale, ,,j .J!b—ﬂ

CA, 94086.
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ATAR!'S NEW COMPUTERS. The recently announced Atari Model 400 and 800 personal computers are major
entries into the market. The 8 K nonexpandable 400 (suggested retail $500) sports a touch audio feedback keyboard
and a single read only memory cartridge slot, plus cassette 1/O. It also has 16 color graphics with eight luminance
levels (!) The 48 K expandable 800 (suggested retail $1000 with 8 K and cassette recorder) has additional color
features, full keyboard, 8 K BASIC, high resolution graphics, two read only memory cartridge slots, and much more.
Both units use a modified 6502. Availability: August 1979 (limited quantities); full availability: Fall 1979,

More details next month.

TI'S NEW PERSONAL COMPUTER. Rumors are flying about Texas Instruments’ impending entry into the personal
computing market. The unit will reportedly use the TMS 9900 processor with 40 K of read only memory circuits,
will generate 20 lines of 40 characters on a standard television, will have provisions for accommodating video disk
players and video tape recorders, and will have sophisticated sound production. Sources predict a mid-1979 unveiling.

T1 AND GTE DEVELOPING HOME DATA RETRIEVAL SYSTEMS. Since Labor Day, Texas Instruments has been
testing a ‘‘Teletext’’ home information system which displays on a standard home television set via a decoder unit.
The decoder can be internal or external to the television set. It is expected that the decoder should add about $50 to
the television’s cost. The data is transmitted during the frame blanking time. The viewer can elect to view the data,
the standard picture, or the data superimposed on the picture. Testing should continue throughout 1979, FCC
approval is required.

Last October General Telephone & Flectronics gave a presentation and demonstration to the FCC of their system,
which uses a microprocessor. It would allow a user to retrieve data from a number of different data banks and have
it appear on their television screen. The system is still in a very early stage of development.

A television based data retrieval system, called Viewdata, is already in operation in Great Britain. It was deve-
loped by the British Post Office.

WORD PROCESSING PRINTERS USING DOT MATRIX ARE COMING. All present word processing printers

use character impact printing mechanisms and are expensive (typically over $2000). The most popular are the
Selectric, Diablo and Qume printers. Dot matrix printers are faster and cheaper but produce crudely formed
characters generally considered undesirable for word processing applications. Howevaer, several companies are
working on dot matrix printers to improve their printing quality. By moving the dots closer together to 1000 dots
per inch or closer, characters can be formed which are very closa to those of the Selectric. Further, since the dot
matrix is under direct processor control, changing a character font requires only a program change rather than a type
element change. Imagine being able to change from standard to italic type faces using only software! Although the
initial entries (from RC Sanders Technology Systems Inc) in this area will cost more than present impact units, costs
should decrease substantially to well below present units.

8080/8085 MICROPROCESSOR PRICES DROP. The 8085, Intel’s.1 chip version of the 8080 with added features
is now selling for $10 in OEM (original equipment manufacturer) quantities. The 8080 is now down in the $4 to $5
range. Actually the 8085 is in effect cheaper than the 8080 since it does not need extra support devices and works
off only 5 VDC, Therefore, most of the new 8080 designs now use the 8085. It is expected that the 8085 will

be down in the $4 to $5 range by year’s end. The importance of this is that the microprocessor is now insignificant
in cost compared to memory and peripheral circuits.

WILL 16 BIT PROCESSORS TAKE OVER? Not yet, at least. There is reason to question whether or not 16 bit
processors have achieved the success in the personal computer marketplace achieved by the 8 bit machines. The fact
is that there have been at least thres 16 bit mainframes available in the personal computer marketplace for over a
year now, namely the Technico 9900 computer, the Alpha-Micro computer, and the Heath H-11 computer.
Although all three provide better performance than the 8 bit machines, their acceptance does not compare to the

smaller machines. It will ba interesting to see if any 16 bit mainframes using the Intel 8086 processor will be
forthcoming in the near future.

16 BIT PROCESSORS TO BE SECOND-SQURCED. Intel has entered into an agreement with National Semi-
conductor for the latter to also manufacture the 8086, Intel's 16 bit processor. Zilog has also arranged for second
sourcing of their new Z-8000 16 bit processor, but does not expect to be In production until the middle of the
year. Intel has been in production on the 8086 since May of last year.

February 1979 © BYTE Publications Inc
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Speech Synthesls Integrated
Clycuit from T

A significant new speech synthesis
monollthlc Integrated clrcult has been
developed by Texas Instruments Inc,
POB 5012, Dallas TX 75222, The
clrcult, along with two 128 K byte
dynamic read only memories, each with

SILICON

the capaclty to store over 100 seconds of
speech, and a special version of the
TMS51000 microcomputer, serve as the
main electronics *for a new talking
learning ald called Speak and Spell, for
ages seven and up.

Speech encoding Is achleved through
pltch-exclted linear predictive coding
(LPC). LPC Is a technique of analyzing
and synthesizing human speech by
determining from original speech a
description of a time varying digital
fllter modeiing the vocal tract. This
fllter 1s then excited by other periodic or
random inputs, An 8 bit digltal to analog
converter on the chlp transforms digital
information processed through the filter
into synthetic speech,

Codes for 12 synthesls parameters
(ten filrer coefficients, plich, and
energy) serve as inputs to the synthesizer
chlp. These codes are stored In read only
memory and, once decoded by on chip
circultry, represent the time varying
description of the LPC synthesis model.
The LPC speech syntheslzer is an ad-
vanced design 10 stage lattice fllter

which has an Integrated array multiplier, -

an adder coupler to the multiplier out-
put and varlous delay circuits coupled
to the adder output.s

Cirele 580 an Inguiry card,
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Integrated Clrcuit
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The Model AF-100 dual tone separ-
atlon filter Integrated clrcult provides
channel Isolation between the low fre-
guency group tone (DTMF) frequencles
£97 Hz thru 941 Hz and the high fye-
quency group tone frequencies 1209
Hz thruy 1633 Hz. It is intended for
applications In which dual tone separ-
atlon s required, eg: touch tone de-
coders, transcelvers, modem Interfaces,
etc.

Contained In a 16 pin dual-in-line
package, the dual resistance capacitance
active filter chip features 30 dB mini-
mum separation between high and low
group tones, 1.5 dB maximum In-band
deviation, dual and single power supply
operation 112 VDC at 2.5 mA each.

The Model AF-100 Is priced at $32.
For further information wrlte to Data
Signal! Corp, 40-44 Hunt St, Watertown
MA 02172.=

Circle 589 on Inquiry card,
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POWER SCHOTTKY  MEMORY,
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Circle 170 on inquiry card.
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NCC/NYC TO BE THE BIGGEST COMPUTER SHOW EVER. The National Computer Conference (NCC) will
happen again June 6 thru 9. Last year 57, 224 attendees turned out for the show, held in Anaheim CA. This

year the NCC will be held in the New York City Colissum. AFIPS, the sponsoring organization, expects attendance
to top that of last year. Approximately 400 companies have reserved 1,700 booth spaces on four floors of the
Coliseum, with overflow at the New York Hilton and Americana hotels. Last year 396 companies occupied 1,400
booths.

NCC will have a personal computing ad]unct at the Americana Hotel, a few blocks away. It will probably be
played down, as it was last year. By way of example, the personal computing exhibitors and speakers were not
listed in the regular show program book handed out to each attendee; hence, many attendees last year were unaware
of the personal computing part of the show.

S5-100 BUS STANDARD TO BE ADOPTED SOON. An IEEE committee has been working on a standard for the
§-100 bus for over a year, and adoption is expected very soon. Much of the credit for this standard goes to George
Morrow of Thinker Toys.

This standard will do two things. One, it will resolve the conflicts between the use of many bus pins by different
manufacturers and eliminate the lack of compatibility between many “S-100 compatible’ plug-in boards. Two,
and possibly more important, it provides use of the S-100 bus for 16 bit processors for extended addressing of up
to 8 M bytes of memory and for master-slave multiprocessor systems, This will make the S-100 bus the most power-
ful bus around and will, no doubt, continue and increase its popularity.

T1 AND HP PC SYSTEMS RUMORS. Texas Instruments and Hewlett-Packard continue to maintain tight lips on
their rumored personal computer systems. As T has said, “T1 will not discuss products that have not yet been
announced.” However, information has leaked out on these units which are expected to have a tremendous impact
on the personal computing market. Several rumors have been reported in previous BYTE NEWS columns. The
latest is that TI will introduce their entry at either the NCC show in June or the Consumer Electronics Show
in July. In either event, it is expected to be ready for the 1979 Christmas market.

The HP computer is also expected to be ready by Christmas, and is anticipated to be a stripped down version of
their current table-top system. This means that it will use BASIC and be expandable.

Both HP and TI are expected to have $500 list prices for the basic unit. Key retailers have already been ap-
proached by both TI and HP to set up a selective distribution. It is rumored that they will favor selected personal
computing stores that can do justice to software requirements.

INTEL TO PRODUCE ANALOG MICROPROCESSOR AND SUPER 8 BIT MICROPROCESSORS. Real time
processing of analog signals by microprocessors has been severely limited by the slow speed of most microprocessors.
For example, an 8080 clocked at 2 M Hz can, at best, synthesize clean sine waves at about 1 to 2 k Hz, which is
the low end of the audio spectrum. This fall, Intel will introduce an integrated circuit which combines an analog-
to-digital converter, a digital-to-analog converter, microprocessor and read only memory on a single device. It will
be capable of processing analog signals up to 13 k Hz. Called the 2920, the integrated circuit will have a 9 bit
conversion register. 1t could be used in conjunction with an 8080 processor, where the 2920 does the signal pro-
cessing while the 8080 does the data processing.

Intel has done another clever thing. They have taken an 8086 and limited its data I/O (input/output) to 8 bits
and memory addressing to 16 bits, It is called the 8088 and will deliver five times the performance of the 8080
(2 M Hz). Actually, the 8088 is an 8086 split into two 8 bit microprocessors on one integrated circuit, one handling

[/0O and the other data processing. It offers most of the features of the 8086 (eg: hardware multiply/divide).

NATIONAL SEMICONDUCTOR TO INTRODUCE NEW MICROS. It is nearly three years since National intro-
duced their last microprocessor. (Actually, we must give National credit for pioneering the 16 bit microprocessor
with the PACE and IMP-16 microprocessors introduced in 1975.) Now National is bringing out a new CMOS 8 hit
microprocessor that will be software compatible with the 8080, have added features and consume less power.
Further, they will introduce a 16 bit microprocessor that is a “‘cut above'’ the 2-8000 and 68000. Production is
expected by the end of the year.

MICROPROCESSORS FOR $1 APIECE? Maybe not this year. . .but it is approaching fast. Synertek recently
reduced the 100 lot price for the 6502 (used in the PET, Apple, OS], etc ) from $10 to $7. In high volume they
have reduced the price from $4 to $2.50. I can still remember paying $350 for an 8080, just four years ago!

june 1979 @& BYTE Publications inc

129



BYTE News . . . .

o T TV HHB I UL LU UL U UL LU

FCC TRYING TO CRACK DOWN ON TV INTERFERENCE. The Federal Communications Commission
(FCC) has asked Atari, Apple, Commodore, Heath, Southwest Technical Products, and Radio Shack
to submit their personal computer systems for TV interference testing. The systems made by these
companies are presently exempted from FCC regulations since they are not directly connected to a
TV set. However, there have been complaints regarding radio frequency (RF) interference from
personal computer systems, and the FCC has decided to develop regulations regarding permissible
'RF radiation levels.

The computer manufacturers involved have indicated a willingness to cooperate with the FCC's
effort. The regulations could fine noncomplying manufacturers and permit the issuance of cease and
‘desiat orders, Some industry experts feel that a few manufacturers’ computer systems would not pass

the FCC regulations.

INTEL ENHANCES 8086 FAMILY WITH 1/O PROCESSOR. Intel continues to lead the way in
microprocessor and microcomputer systems. Recently they announced the 8089, an I/0 (input/output)
processor to work with the 8086 16 bit microprocessor. This processor can more than double the
performance of the 8086 by relieving it of 1/O operations, much like the communications channel on

an IBM 370.

$200 DISK SYSTEM EXPECTED BY YEAR END. Shugart and Matsushita Electric of Japan have signed
an agreement whereby Matsushita will manulacture a low cost version of Shugart’s popular minifloppy
disk drive. The drive is expected to sell for $50 in large OEM quantities and retail at about $125. Add
to this the interface/controller circuitry, and the total retail cost should work out to a little over $200,
This is less than a third of the price of current minifloppy systems, Matsushita expects to be making
100 drives per hour by year end.

The drive will store 70 K bytes, use a new head design, and be housed in sheet metal rather than
cast aluminum. It will be only 2 inches high, half the height of the current drive. An industrial
version with heavy duty components will be sold at $65 OEM.

Nippon Electric (NEC) is alsc rumored to be developing a low cost 5 inch disk drive.

14 MILLION MICROPROCESSORS SOLD LAST YEAR. That's right, 14 million microprocessors were
manufactured in 1978, One million 8 bit microprocessors and 13 million 4 bit microprocessors were
made. If you didn't realize it already, most were used in games. The most manufactured
microprocessors were the 8 bit 6502 and the 4 bit TMS-1000. However, sales of electronic games
using microprocessors have recently taken a sharp drop. Hence, the probability exists that there may

be a slight decrease in microprocessor production in 1979,

16 BIT MICROPROCESSOR PICTURE STILL FUZZY. It is beginning to look as if Intel may have taken
the right approach with the 8086 by designing a part which could be placed in production far ahead
of the Zilog Z-8000 or Motorola 68000, They have over a year's head start compared to the Z-8000 and
possibly another half year's lead over the 68000.

The 8086 part is far simpler than the Z-8000 or 68000 parts, and as a result it is closer to the sarlier
generations of microprocessors. Support parts for the 8086 such as the new 8087 floating point
coprocessor also give the B086 a commanding availability lead over the other two contenders at this
time. All three machines are aimed at the high end of microcomputer application, providing signi-
ficant computational power equivalent to traditional mini and main frame computers.

July 1978 © BYTE Publicetions inc 99



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlfIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIiIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

BYTE News . . . .

ﬂIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'IIlIIIIIII|III|IlIIIIIlIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIlIIIlIIIII

BUBE MEMORY ARE 3 FOR PERSONA QOME 1S Rockwell International has introduced a
bubble memory board for a personal computer system. The board contains 128 K bytes of storage and
plugs directly into the expansion bus for the AIM-6502 processor (which is the same as the KIM-1
bus). Rockwell also supplies a controllex card which allows the bubble memory to function as a floppy
disk replacement. The controller will control up to 16 memory boards for a total of 2 M bytes of bub-
ble memory. However, before you rush out to buy it, be aware that each bubble memory board costs
$2500 and the controller board costs $1000.

Intel and National will also soon become manufacturers of bubble memory. Texas Instruments and
Rockwell are currently supplying bubble memories. Texas Instruments and Rockwsll devices contain
956 K bits. The Intel device, which will be in volume production in early 1980, will contain 1 M bits,
while the National device will contain 256 K bits. Texas Instruments and Rockwell have been produc-
ing limited quantities of the bubble memory devices and they do not expect to begin volume produc-
tion until 1980. Furthermore, one Japanese manufacturer, Fujitsu, appears to be near bubble memory
introduction.

MOK ARG OMPAD IUMORBELD ADU O ENTER PEROCINFE LIMPL 1 MARE
Rumors continue that RCA, Hewlett-Packard and Zenith are seriously considering entering the per-
sonal computer market. Each is known to have a personal computer system development project in
progress. Other companies seriously investigating the market include IBM and Bell Labs, each of
which is known to have personal computer projects at the research facilities.

Several Japanese companies also introduced personal computer systems at the June NCC show in
New York, Matsushita introduced its JD-700 to sell for $5,000 to $6,000. It has a 2 K byte read only
memory, two minitloppies, and a printer, and it uses Extended BASIC. Sord introduced the M200
($6,000 to $7,000), which uses a 7.80 with 64 X memory, up to four minifloppy drives, and BASIC,
FORTRAN, or COBOL, Ai Electronics showed its APC-20 ($7,500) which is Z-80 based, has two 8§
inch drives and hardware arithmetic, and has software options which include FORTRAN, BASIC,
COBOL, PL/3 and CP/M.

- An industry group called the "Digital Audio Disk Council” was
formed in late 1978 to establish guidelines and standards for pulse code modulation (PCM) recor-
dings, The council includes 35 companies and is an international group. The standard is expected to
be adopted in cone to two years,

It is expected that pulse code modulation recordings will be the next generation of super hi-fi disks.
The technique provides wider frequency response and greater dynamic range, and virtually
aliminates distortion and noise. The record will also include an address code for random access of
selections. Applications to published software products may well impact the small computer field.

Intel has finally retired the 1103 dynamic memory which houses 1 K bhits.
This was Intel’s first successful MOS memory product and it was a pioneer in the field of IC-MOS
memories. Inte] has made 35 million of these units since its introduction in 1971.

At the June Consumer Electronics show, Texas Instru-
ments introduced a hand-held language translator which displays and speaks the translated words
through the use of a speech synthesizer circuit. This is a significant advance over the Craig and
Lexicon units introduced six months earlier, which only display translated words. The unit will cost
$250, plus $50 for plug-in language modules. English, Spanish, French and German modules will ba
available, with Russian, Japanese and Chinese to follow later. The unit displays 1000 words, 500 of
which can ba spoken. Craig has also increased their module vocabularies to 2,400 words.

PI NEWS WIRE NOW AVAILAL 0D PERBOONA OME i RS. United Press International
(UPI), one of the prime sources of news used by newspapers throughout the country, has made their
service accessible to personal computer users. The UPI wire can be dialed as a local number in most
US cities. UPI will charge $15 per hour during business hours, and $2.75 during other times.

- The IBM Research Center at Yorktown Heights NY
has disclosed their development of logic circuits with switching speeds of 13 picoseconds. Based on
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PROUDLY ANNOUNCES THE REVOLUTIONARY
T199/4 PERSONAL/EDUCATIONAL COMPUTER!

Superior color, music, sound and
N graphics—and TI's powerful
extended BASIC—all built in. Plus
a unique, revolutionary Solid State
Speech Synthesizer and Texas
Instrument’s special Solid State
Command Module Software.

OPTIONAL SOLID
STATE SPEECH
SYNTHESIZER
$149.95

Texas
o Instruments

TI-99/4
Home Computer

ACCESSORIES TO BE AVAILABLE:

32 Character Printer

RS232 Peripheral Adaptor
DISK STORAGE/MEMORY
MANY COMMAND MODULES

CALL ORWRITE FOR FULL PRODUCT
INFORMATION AND LITERATURE

99/4 Computer ........ $1150—

fincludes Console, Video Monitor, and Demo Moduie)

SPEECH MODULE ........ $149.95

{263 Words, available OCT/NOV)

COMMAND MODULES ... 20 to %60

99/4 DEALER INQUIRIES INVITED—CONTACT NEECO FOR INFORMATION

NEECO IS PLEASED TO ANNOUNCE THAT WE HAVE BEEN SELECTED AS ONE OF THE Tl 99/4 COMPUTER
DISTRIBUTORS FOR THE NEW TEXAS INSTRUMENTS 99/4 HOME COMPUTER. OUR GOAL IS TO MAKE THE TI
89/4 COMPUTER, IN ADDITION TO OUR MANY OTHER PRODUCTS, AVAILABLE TO INDEPENDENT COMPUTER
STORES NATIONWIDE. 99/4 PRODUCT AVAILABILITY IS SEPTEMBER/OCT BUT IS ALWAYS SUBJECT TO TEXAS
INSTRUMENT'S 99/4 PRODUCT ALLOCATION.

NEECO

Circle 2B9 on inquiry card.

NEW ENGLAND ELECTRONICS CO,, INC.
679 HIGHLAND AVE., NEEDHAM, MASS. 02194
MON. - FRI. 9:30 - 5:30, EST.

(617) 449-1760

MASTERCHARGE OR VISA ACCEPTED
TELEX NUMBER 951021, NEECO
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Computerland’

Introducing a Great New Line-Up of Personal Computers!

The “Timelass’’ Computer

The exciting, new Atari 800™ at ComputerLand is a top-of-the-line
Persaonal Computer System. Its expandable memory, advanced peripheral
components, comprehensive software library and modern design assure

its use in innumerable, usetul, and entertaining applications.

Whether it's for household management, education, or entertainment,

the Atari 800TM can be tailored to specific needs and has been

designed to change as those needs change. This “"timeless” computer

system is egually functional at home and at the office for beginning

LUSEers.
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data systems at Computeriand.

The Remarkable Home Computer

The T1-99/4 was designed to be the first true home computer —
skilled computer users and beginners atike will be able to put it to
effective use right away. You simply snap in one of Tl's Solid
State Software™™ Command Modules and touch a few keys. Step-
by-step instructions are displayed right on the screen of its 13"
color monitor. So you or just about anyone in your family can use
the T1-99/4 for applications in parsonal finance, home manage-
ment, education, and entertainment.

The T1-99/4 offers an unmatched combination of features and
capabilities including an optional speech synthesizer that enables
it to literally speak — to provide verbal prompts and special
messages to the user. At ComputerLand the T1-99/4 is one incred-
ible, affordable computer system.

TEXAS INSTRUMENTS
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Power and Punch for your Business System

H/S Data Systems gives you all the power, speed, and flexibility
you'll ever need in a microcomputer. The WH11A gives you

the 16-bit capacity to run complex programs. It uses the same
powerful microprocessor and runs all software designed for

the DEC® PDP-11/03. You can choose from scores of practical
programs that can reduce your clerical costs and increase
efficiency of data management.

Its teammate, the dual-drive WH27 Floppy Disk, gives you lim-
itless storage capacity for data and programs. The 8-inch disks
have Bb12 K bytes of storage area, enough to hold entire files.
Disks are IBM® compatible. See all the Heath/Schlumberger

Available at all participating ComputerlLand stores . . ...

Huntsville, AL San Joss, CA Miami, FL Bicomington, MN
Phoenix, AZ San Rafasl, CA Atvanta, GA Hopking, MN
Littly Rock, AR Santa Maria, CA Honolulu, H) Springhald, MO
Baimont, CA Sanis Rose, CA Ariington Heights, 1L 5t. Louis, MO
Dublin, CA Thousand Qaks, CA Downers Grove, |L Omaha, NE

El Carrito, CA Tustin, CA Mundelain, IL Nashua, NH
Hayward, CA Wainut Creek, CA MNiles, IL Charry Hill, NJd
Lawndales, CA Colorado Springs, CO Dak Lawn, (L Bargan County, NJ
Log Altos, CA Denvar, CQO Faaria, |L Marristown; NJ
l.os Angeles, CA North Denver, CO Indianapolis, IN Bufislo, NY
Pasadena, CA Fairfield, CT Overland Park, K5 Ivhace, NY
Sacramenta, CA Hartford, CT Louigville, KY Nassau County, NY
Saddisback Valley, CA MNewark, OE Bastan, MA, Charlotte, NC

San Bernardino, CA Boca Raton, FL Rockvillg, MD Ciavaland East, OH

San Disgo, CA
San Diega East, CA
San Francisco, CA

Coral Gabisy, FL
Ft. Laudardale, FL
Jacksonviila, FL

Grand Rapeds, M1
Rochestar, MI
Southfisld, MI

*Product availability may vary by regional location

Cleveland West, OH
Columbus, OH
QOkighoma City, OK

Portland, OR
Harvisburg, PA

Lehigh Valley, PA
Paoli, PA

Auttin, TX

Daillas, TX

South Wast Houston, TX
Houston Bay Area, TX
Salt Laka Ciy, UT
Tyson's Cornars, VA
Ballavus, WA

Comp

Federal Way WA
Tacoma, WA
Madison, W1
Milwaukea, Wl
INTERNATIONAL
Adaelaide, Ausiralia
Brisbane, Australia
Me bourne, Aujtralia
Perth, Australin

Sydney, NSW Australia

Brussels, Belgium

©1979 ComputerLand Corp., San Leandro, CA
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Burlington, Canada
Calgary, Albarta Canada
Toranto, Canada
Winnipag, Canada
Copenhagen, Denmark
Levallcis, France
Manila, Phillppines
Singapore

Stockholm, Swaden
and other

locations woridwide.

vterland

E KNOW SMALL COMPUTERS

BYTE September |97

153



IR O RO N D O T T T TR N R T T T LTI R R HT DR N

BYTE News . . . .

TR e e G LT U TR U IO T LU LT T LD L GBI LIS D DL

HOME BUS STANDARD BEING DEVELOPED: Stanford Research Institute, Menlo Park California,
and the Home Bus Standard Association, Washington DC, are conducting a feasibility study to
develop a home bus standard. It will allow home electronic appliances to interact with one another
over regular home wiring.

TI MICROCOMPUTER PICTURE IN TRANSITION: Although Texas Instruments finally introduced its
99/4 personal computer system in June, it is expected to be an interim product. TI failed to get FCC
approval for the original version and also ran into processor production difficulties which forced the
introduction of a high-priced personal computer system ($1150). TI is still pursuing a rule change
request with the FCC and the development of its 8985 stripped down version of its 9940 16-bit pro-
cessor. TI hopes to then introduce a personal computer system for under $500 which connects to a
standard color-television receiver,

TI has also expanded its small business computer (99/7) marketing efforts. The 99/7, which starts
at $5000, will be marketed by Moore Business Forms, through over 750 sales offices as well as
through computer stores and TI's own retail outlets.

AT&T TESTING HOME INFORMATION SYTSTEMS: American Telephone and Telegraph Co has
undertaken customer acceptance tests of several home information systems similar to the Viewdata
system. Among the systems AT&T will test are the Knight-Ridder system (reported in the August
BYTE News), a systemn developed by McDonnell Douglas, and a Bell Labs developed system.

The Knight-Ridder system test will take two years and involve 150 to 200 families in Miami,
Florida. The system will transmit news, sports results, weather,and public information. The
McDonnell Douglas system will be tested in Kansas City, Michigan, and New York. It will allow users
to call a special number, key a special code on a push button phone, and receive the requested
information in audible form. No details are as yet available on the Bell system.

HEATH ACQUIRED BY ZENITH: Heath Co, a leader in the consumer slectronic kit business, was
sold by Schlumberger Ltd to Zenith Radio Corp for $64.5 million. In 1977 Heath introduced two per-
sonal computer kit systems, the H-8 which is based on the B0B0 processor, and the H-11 which is
based on the Digital Equipment Corp (DEC) LSI-11. Heath entered into a three-year contract with
DEC. Heath also entered the adult-education market. Heath sales for the last several years have
declined at a 3 to 5% rata.

Zenith, a manufacturer of radio and television receivers, has been diversifying. They have been
making video monitors for terminals and cable-television converters. Immediately after the acquisi-
tion was completed, Heath announced an aggressive marketing program to sell assembled computer
systems through a network of distributors and original equipment manufacturers.

8-INCH WINCHESTER DISK MARKET STILL TRYING TO GET OFF THE GROUND: Despite the
publicity and advertising, only one manufacturer is presently shipping production quantities of
8-inch hard-disk drives. The company is International Memories Inc (IMI), which is currently ship-
ping limited quantities of their 11 M byte drive at $1775. IMI will introduce a 20 M byte unit early
next year, and expects to reduce the price on the 11 M byte unit 10 to 20% by midyear as produc-
tion is increased.

Micropolis expects to start shipping limited quantities of its 27 and 45 M byte drives soon. The
introductory price for the 45 M byte drive is $2688 and should drop to under $2000 by midyear.

Shugart has not yet revealed its marketing plans for its 8-inch rigid drive.

COMPUTERIZED PORTABLE HOME ENTERTAINMENT CENTER SHOWN: Sharp Electronics
recently showed a portable unit, about the size of a typical portable stereo system, which included
the following: a television receiver with a 4.8 inch screen, an AM/FM radio, a stereo cassette, a
digital clock, a calculator, and a personal computer. The computer’s 48-key keyboard slides into the
unit for storage, when it becomes necessary to transport the unit. The video screen is used for
display, and the audic cassette recorder is for data and program storage. It uses BASIC, has
graphics capabilities, and is expandable. No immediate marketing plans have as yet been announc-

ed.
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* Up to 72K total Retail Price $1150
ORDER TODAY
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Figure 2: Comparison of waveforms as
they might be displayed on an analog
oscilloscope, and as they are displayed on
the digital oscilloscope. The dark circles
indicate lighted light emitting diodes
(LEDs). The open circles show unlighted
LEDs,

Text continned:
of the enable and data strobes are
sequentially scanned.

The data and enable strobe signals
are sent to latches. The data strabe
provides the information to be stored
when the enable strobe of the same
latch goes low. The latches are up-
dated every 8 clock cycles. The out-
put of each latch is used to drive an
LED. The LED will glow if the output
of the latch is low (a O state). In this
manner, the serial digital signal is
mapped onto the array of 16 LED:s.

The digital oscilloscope is also
useful as a logic design and analysis
aid. It can generate a truth table for a
combinational logic network of up to
4 inputs. To accomplish this, simply
connect the clock signal, the clock
divided by 2, the clock divided by 4,
and the clock divided by 8 to the in-
puts of the logic network (pins 23, 22,
21, and 20 of IC1.) Connect the out-
put of the logic network to the signal
input of the digital oscilloscope.
Figure 5 illustrates how to make these
connections to a logic network. H
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NAVIGATION - CALCULATES GROUND SPEED AND TRUE HEADING
FOR ALL QUADRANTS
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: DISPLAY KEY
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LINE CODE ENTRY

0.1° ADDED T0O R, TRUE
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R, 180°
: The Computer People % R, 360°
San Diego's largest Discount Computer & Calculator i
1 Store. 5560 Ruffin Road, San Diego. CA 92123 |
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0 11 ome compuTER PRODUCTS 1
B PHCOBAM  71.89/4 Home Computer 109900 4 o
l FHAZO00  Dual Cassetts Cab'e 695 % ___ I
PHP100  Remsta Canirals |Pair) 7995 ¢ _ 1
B PHPIS00  Speach Synthesiver 14995 4 1
] COMMAND MODULES I
FHMI0O0  Diagnostic 2985 ¢ |
i PHM3001  Demonstration gags s}
. PHM3I00Z? Early Learning Fun 9% 8 l
PHMINGE Beginning Grammat 2995 ¢ __ .
§  rim3008  Number Magic 1995 ¢ __ "
§ PHM30OS  Video Graphs 1995 ¢ ..
PHMIODE Home Financial Decisions 2095 ¢ _ l
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J 1P-41C Memory Moduls 3995 4 1
SAANC ¥a-120 49
l Hazeline 1400 695 1 J l
J MSAIVOP42/32K af9s ot __
IMSAI PCS 44/32K igss ¢ .. 1
0 msais080 ar. s
I IMSAS I-BOBD Kit 699 $ _
IMSAF 1XB-1 Intelligent Kaybnard . ¢+ 1
l Cromamco 2-2H Computer System Aogs ¢ |
l with B4 K. Dual Floppy. 10MB Hard Dizk
TOTAL 1
| Shipping. add 3% "
l Cal. residents add 6% tax Y o
Amount enclosed ' I - AR
| {chuck ar maney order) " 32 CHS o P —
B chagewmy [ VISA [ MASTER CHARGE i 54 T —GROUND SPEED
) Acct # Bank # Exp. D00 . R J ..__. | B
o S . 2400 RCL O
{Required if using credit card) 1 AURR— p—
I oo . 2405 | TRCLS
j Strestor P.O. _ " 51 n TRUE
¢ City — State Zip ... _ HEADING .
h-_--_---------J
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B oyl Sercorn s
FAT 0

The TO ORDER CALL (212) 687-5001
1 4 A Thiae low € ost Catmmodoie e 1 Husiness
| BEE Calpradlidities At onmds e cevablee Beweaantoa y
|NT QTE :i. _J . ,- . S Hl.‘l."l.,]![_]!‘-; *}.;i'!l-"l'-j” At —
A v e Other acouitig A o3
3 . fone froanes - .
EMS% e g PET toMN & 32N
-- COMPUTERS
ONLY LR TNSTRRRRTIY
Hyles Benay
$2995 The Minimax Saries Computsr is an Cpieritlifmg
intagratad, compac! unit containing the Syl
More than an intalligent terminal, the SuparBrain outparforms many other Full Style Keyboard.
Systems cosling thres 10 Hve imag as much Endgwed with & hefty amaunt ¢l Fealuras Inciuda:

Compulers bave vatoally qidamated Baisinesy
32K LA VLRI ht"';.-'l'n.:nirll .
MINIMAx * | ceneel 1
84K $3245 CPU, Disk Siorage, 12 inch CRT, and
available soltware (BASIC, FORTRAN, COBOL), tha SuperBrain is ready 1o * 2 Magahartz 8502 CPLJ

lake on your loughast assignmeni You nama ill Ganeral Ladgar, Accaunds e 108K Sysiam RAM _ et
Rocavabla, Payrall, Invaniary or Word Processing. . .1ha SuparBrain handiae » High Res. Graphics (240x512) < | _ IF:JE T DUAL
a4 o1 tham with aasa. e Switchable 110 ar 220V Operation e o 'Lk?F:F? Ei‘f‘ﬁm
& Choice ol Book or 2.4 Megabyla Disks ot - .
Features Include: e Busiess Packagas Availame Bytes on b

L [T T STRUTINFRAONEY

* w0 dual-density miniiloppies with 320K bytes of disk storage e Sarial and Parallel i/o

+ 32K ol RAM 16 handla even the most sophislicaled programs MINIMAX | - 8 Mapabyta L ] . I N AR EREITRE
*a CP/M Disk Operaling Syatem with a high-powarad 1aut editor, on ling minifleppy tMorage .. ..., .. 4483 T e *Lnes siigle ol
asgembier and debugger MINIMAX Wl - 2 4 Magabyte i ol sudea) Hopapnes,
an line 8" Noppy storage ......... .. H) SPEED PHINTER

150 0 b Lo s pieer

NEW’ . | At i be L e ey
_ an ke Lol 1 TR Iy
h ﬂ I R J i T‘Jf 'ciElLN‘PIMHDQ{,ﬂ!ES 704 o Cotlinbedd # gy

*» Uppar/Lawer Case AL
/l/i_f_.;/nri- virepna ooy Coagpradaih
w s -:=
* Tracior Fead o N 1 8§ Malria frr 16 [Toviias

APPLE It PLUS  ONLY$1195 Call for Special prices I RIN T

# Faidllal Printor Interfa. e
A complate sell-contained Compular system wilth APPLESOFT lloating pain -
BASIC in AOM, full ASC I | keyboard in a lighl weight molded cariying case.

* Tractor Feed
*Uptots PEHIPHEHAHS FOR PET
* H5-252 Senal o 24K Momiory Expansion

Intaérlaca a 1hkK Mmrh‘.‘}ry Exjianarom
CENTHON'CS 753 'lz‘l'_l tuw _I.‘iEiE'EETIEErrml

2 Way SonalrCommnng ghign
* Mew Word Processing Dol Mairix Printar o Mudem Board foi PE T
* 130-150 cps » Proporiianal Spacing * Andhog o Digital Boarnd

IR B CENTRONICS 730
Features Include: $1495 Complete! it T3 | Parallel $995 o

* aulo-slart ROM » Hi-Aes graphics and 15 color video aulpul.
» Expandabla 10 48K. 16K Model L Py Serial $1045

Disk ... ... .. ... ........ 8585 Progremmaers Aig ... ... ... .. &0 add $200 52 CPS - MICACPROCESSOR
Add-on Disk. .. ....... ....... 485 Speechiab................... 229 _ T . ' CONTACLLED!
Pascal Card ... .............. 495 Lightpen ... ............... 250 32K Model _ s SR PR . fl Tractar & Friction Fead ¢ Uses
Business Software . ...._ ... . B25 Communication Card ... ... .. 225 add $500 vy s b £ ' ls'"ﬂlﬂ Sheats, Roll, Fantold « Upper
Monitar ... ... .. i, 148 Modem ...l 200 ' & Lowar Case ¢ Light Weight
_Pomer Card........... 1222 180 EPROM Programmer ........ +00 Cl[]m[)l ; UDIUI' ] 1 -
NEW D. C. Hayes MICROMODEM |) ANDERSON JACOBSON
* Combines the capabilities of & commumniCalions card and &COuslic coupler. COMPLUCOLUOR I sk Basen Magel 3 .-"—'-'—'“ o “";m; :
* Flugs directly 1o Appla slol and modular eleghone [ack. Advanied hardware and software lechnology
* Autt dlal/receivere FCC approved ﬂnh’ $3?9 BIveEd ¥ II:::I“'M e e e ;“SH?OCK
] l} r:f:l“]l' [Jlﬁp{df - SC 1L
NEW Mountain Hardware SUPERTALKER * Advanied Colur Graphics - .'.Th,;,,.f,f:.nﬂﬂw i -
* Cigilized speech recording and playback. = Musl be hesrd to he balisved! * 51K [hask Bualt In 2L * High Qualiy Selective Prinuing s-l 095
* Faraign language ieaching pack available. » Soltwara compalible. » 6K ROM Dperaling Syslem il * Use Keybowid lot PEY
Gﬁl'y’ s2?9 ¢ BK RAM Lisar Mumory o “® Arhable baavy duly Mhanam  Spopl
o 4K HAM Hulresh o Compleinty Ralurbished by A J s1 195

* Senvice i 15 Magor Ciin
Plus $35 Freighi-In Charge

* G080A Micraeomputet
« AS 222 10}

& 18-bit micrnpmcauﬂr
« 16K AAM
* 13" color monitor
{24 linas ol 32 chrk.)
» Z6K ACM operaling sysiam
{includes 14K BASIC)
* Sound - Y 1ones. 5 aclaven
o 16 colors 182 n 256 rag
o Large Tl library ol ROM
programs avallable

wen  ONly

" DATA GENERAL

i R
.. .. -‘. - =~ micro NOVA
! "ﬂ" ] The wltimate in small
. 3 Business Computars
.;'::l when matchad with
_ Ih; /CDMFUTEH FACTQRY'y

$35 of Soltware
with purchase

of any compuler
on this page.

mincompuier. Soflware.

i Accounts Hecewvabla/Payabla,
Invantoey Cantrol/ Order Enlry,
' Data General Genroal Lodger, Payroll Systams. . .
from $12,140 1or 64K computar

10 Mogabyla with catinet. printar lermingl, video larminat
System §17,040 dual disk and miuih-usar oparafing sysiamd

FINALLY — $1150
TEXAS RADIO SHACK ¢ PET ¢« SORCERER ¢

Zolor Monitor!
INSTRUMENTS TI1-99/4|ArrLE « cOMPUCOLOR ¢ ETC.
Home Computer PRINTERS ® PRINTERS * PRINTERS

The COMPUITER FACTORY S patensive CENTRONICS 779 ... % 945
Mﬂny Pﬂriphirlll. Cﬂmlng soonli inwerHory and wide selechan of compuler TRENDCOM 100 ... 375

ponters assures you ol inding the pointer TRENDCOM 200 ... .. 585
Over1000 software tapes, books,disks | v . PAPER ] A

sprecrhications Tne (otlowiog pronters work [New) Hemington Selaciric
Oﬂ d’sp‘ay- come ,n aﬂd brouse. witll wilh all wiuwn personal compolers wint. . oL, $180%

TO ORDER CALL (212) 687-5001 (a6th St.)

Min Credit Card
Order $75

Open
Mon.-Fri.
1 10-6

Sat. 10-4
MY residenis add BY% sales lax
= SdMme day shpment oo prepaid and
el CHAG odtlins » Add 55 shitppnng

foe compulers $3 lor bhoadas
$1 sach cassaile \ape.

The COM PUTER FACTORY 485 Lexington Avenue 750 Thli:rsrg;ﬁnuurt:j gare:;ﬂ~r'kr:er;fé;[?l?;;
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800-421-5809 CONTINENTAL U.S.

PLACE ORDERS TOLL FREE

TEXAS

800-262-1710 INSIDE CALIFORNIA

ROCKWELL AIM-65

INSTRUMENTS JADE

Everything you need ic add 18K of memory lo your
computer. Your kil comes neatly packaged with
esasy lo follow Iinstructions. In jusi minutes your
compuler s ready io lackle more advanced

n F

AIM-B5 wrdK ol HAM $450 00 '
K BASIC o ROM $100 00 . 553 Ep 0
4K AssemblersEditor §80 00, ~R 8y L X
Power Supply $59 95
Case of AjM-85 $49 95

T1-99/4 MEMORY EXPANSION KITS | THE HEAD-START iN MICROCOMPUTERS
color B - FOR A KIM-1 COMPATIBLE
monitor I PPLE EXIDY |2oar0pantenanoa
L T ey -
[;;‘EE:'-: T' TRS-80 A REAL KEYBOARD!
S Ay AIM-65 w 1K of RAM $375.00

High quality 13 inch color monsHor!
Up 1o 72K \otal memory capacily.
18-color graphics capabilily - aasy 10 BCCess high resolution

software.

graphics have special faalures (hal (&t you deline your own
characters, charts, graphs, sic.

Music and sound etfects - buiid three-nole chords and ad)ust
frequency, duration and volume guickly and simply Five fuli
oclaves Buli-in aquation caiculator—Unique convenience
feature helps you lind guick soiubons 10 averyday math
problems, as well as complex scienhhic catculations

Programs are sealed securely in SOLID STATE SOFTWARE
COMMANDG MODULES These ROM pack accCtually add

meamary 1o the T1-99/4 s¢ (hal the conedle s memory can He
utihzed for user input. SYO-88MA ..... ... $1150.00

3D SYSTEMS
Z-80 STARTER KIT

Basad on (he powerlui Z-80 CPU_ thag kil 1S an idesd infroducltion
o microprocessors (1 has an on-board keyboard and dheplay. plus
casselie taps interlace and sxpansion provisions lor two 5-100
conneactors Thus "Do-i-all-8oard” will 3150 program 1he 2716 2K
Kt ........ P > | I | 1

Asssmbled lnd lnlnl e . $430.00

10 SYRTEMS

SBC-100

An 3100 single board compuler 2 80 CPU with 1024 byles ol
RAM 8-32K bytas ol PROM Sarnial 1I/0 port

U + & )
Assembled .. . . .. ... .. . .. . .. . $360.96

Solid State Music

/0 4

2 Sennl and 2 Paralisl 14O
Ports 5 100 with luli hand shaking

JADE KN .. .. ... ... 1S
Assombled . ... .. . . . ... e $199 9%
Barea Board . ... .. ... ... ... ... . $29.98

PARALLEL/SERIAL
INTERFACE

5-100 compalibla. 2 serial /0O
purt:. ' parniled 170
Kit ... .. A 3 Y L X |
Mllmhlnl l Tntld ........................... $179.95
Bare Board W/ Manual .................. ... .. ... $30.00

PROTO BOARD

Includes goid plated fingers. S-100 size, holds 72-18 pin dips,
accomodatas aii B thru 40 pin dip packages Reg 19405
TEXA-1400 .. . ... ... ... ... $16.00

SYM-1

G502~ Based singie Doard compuler wilh hayboard/display,
MIM | hardwarg compatibie. compiate documeniation

SYM-1CPK-53002A ............................. 24500
SYM-1 CASE, lHl-ﬂﬂﬂﬂul . $39.08

i

JADE'S NEW MOTHERBOARDS

THE I1SO-BUS

The only motherboard availible today that is
designed to IEEE S-100 Bus Standards--& unigue
network theory of design in which each signal line is
surfounded by currant mirrored ground hnes,
significanlly reducing RF radiation virtually
eliminaling c¢rosstalk. No need for active
termination. The perfect foundation lor a 4MH;z

system. 8-SLOT
BARE BOARD

.....................................

||||||||||||||||||||||||||

----------------

||||||||||||||||||||||||||

lllllllllllllllllllllllllllllllllllll

ASSEMBLED & TESTED
18-SLOT

--------------------------

iiiiiiiiiiiiiiii

llllllllllllllllllllllllllllllllllll

111111111111111

Circle 185 on {nquiry card.

$1,150.00
THE BIG Z

THE NEW Z-80 CPU BOARD FROM JADE

Features nclude ® S-100 Compatibla availabve in 2MHz or
AMiHZ versions @On-board 2708 2716, or 2532 EPROM can
e addressed on any VK. 2K & 4K boundary wilh power an
jump ¢ EPROM @ On-board EPROM may be used in
SHADOW mode. allowing full 64K RAM to be used @
Auvlomauc MWRITE genaratian 1in front panel »s not used
&0Cn-board USART lor synchronous or asynchronous R232
aperahon {on-board baud rale generator) @Heverse
channel capabiily on USAAT allows use with bultered
penipharals or devices with nol-ready signal
¢MMHz KIi: CPU-J0200K. 2108 - . ... . ... .. $149 85
Assembied and Teslad CPU Y2004 Jibs. S 19995
AMHz Kil: CPU-JI201K. 2ibs. - ... ... ... .. ... . $159.948
Assambled and Tesled CPU-J0201A. 2Ibe. .. $209 .95

MICAOPAOCESSONS $800 PRODUCT
I 51895 |, S821P $5.25
Z00 (2MHe) . . $10.05 | sezep . $12.00
ZOOA (AMHI) .. ... . 31495 ' SAMP $18.95
COPISO2CD . . ... $249% ' $850P $4.80
502 . . $11.08 $aS52P $7 50
ot $12.50 s860P 3028
a0z $20.00 | sa82P $12.00
§008-1 $15 88 ! A75L $7.30
3018 $2400 1 sanop . $2.50
20358 . $24.00 CHARACTER GENERATORS
J080-A .. . 31000 I 2513 Uppet $7.95
4085 o $23.00 251Y Lowar | ... $8Ts
TMSE800TL . $4D.95 | 2513 Upper (S woll} ... 9.75

2513 Lower {5 voil) $13.00
S$080A SUPPORT DEVICES | MCMEST up acan $11.00
:g:i - :: Eg MCMBSTIA down scan$i0 B8
(3T 7. ¥ 5 |1 l 1702A PROMS . $5.00
R334 [IHH:] $4.)0 ' 2To8 . . .. 31298
8228 Lo 27 | 2re .. $40.00
s$228 . BBAD 4 27N (Sv} .. $48.00
238 ... .. ... . 440 ' 2750 {Sv} .. .. .. $30.00
8343 ... .. ... ... . D0 DYNAMIC RAMS
§251 . §7.50 | 4118/418D {Eﬂunlj $1248
[ Fi- % [ ... §2000 21044098 . . $4.7%
0258 . ... 3840 | 210184 . 3306
0257 . e TMBA027/4008 . . $4.78
258 . ... ... $1948 I BTATIC MAMS
#27s ... ... ... 8905 ! 29102 (4%0ns) . . . 3150
Rire LIIHT ... 110 l ::ﬁ: {2%0na)} . ..., .. :1_"
-1 . B2.BE
823%0 . ... 3104 2111y ... . . $33%
VARTS ' M2 . $295
ATYE-1013A .. 4L {(430ns) .. .. DO
AYS- 10144 - 8 I 2114L {30Gna) .. ... ... $9.00
;:}Tﬂiﬁ RERRE :::: I TMS4044 (430ns) .. S8 00
- TMB4044 (300ns) $9. 04
IMS4a3 . 00 . 410D :mLu b $6.96
BAUD NATE GENERATOAS | 42004 (200ns) . $908
MC14411 . $10.00  MM5257 {450ns) . $8.00
14411 Crystal $405 | Mms2s7 (300ne) $9.96

JADE mainiasine an Invenlory of over 4000 ine Hams, tof price
and delivery on ilama nol laled (Including hard (o find T4LE
davicenl) please give us & call.

A XTPE:

Computer Products

4901 W ROSECRANS, HAWTHORNE, CA 90250
213 679 3311

PLACE ORDERS TOLL FREE

800-262-1710 B00-421-5809

INSIDE CALIFORNIA

WRITE FOR OUR FREE 1879 CATALCG
FOR CUSTOMER SERVICE OR TECHNICAL tNQUIRIES
CALL 213 678 X317

TERMS OF SALE ¢

1 |jl'|'i| 1

oty e REn

o b,
cleavnge ow T b e T Ben et b e oty Al

oAl JADE INTERNATIONAL CATALOG

Special PIEHIF?I Price $5909.00
4K mm 65 BK HASIC AOM. Power Supply and Case

SD SYSTEMS

EXPANDORAM

Expandable 10 32K or 84K

EXPANDO-I2K KITS

Uses 4115 (8K X 1 250ns) Dynarmic RAMs Can be expanded
n 8K inCrements up to 32K
24K $249.95

8K $159.95
18K 519805 32K $299.95

EXPANDO-84K KITS

Uses 4116 (16K X 1 200ns} Dynamic RAMs Can be
expanded up 1o 64K n 16K increments

16K $240.95 48K §489.95
J2K $369.95 64K $589.95
STATIC RAM BOARDS

BK 2MHZ KIT . .. $126 96
8K 2MHz ASSEMBLED & TESTED .. ... $175.00
BK 4MH2 KIT ... ... .. $148.95
8K 4MHz ASSEMBLED & TESTED ...... $180.00

8K BARE BOARD & MANUAL ... .. . ... $25.00
18K 2MHz KIT ... ... .. ... $250.00
18K 2MHz ASSEMBLED & TESTED ..... §325.00
18K aMHZ KIT ... ... ... ... $285.00

18K 4MHz ASSEMBLED & TESTED ... .. $350.00
16K BARE BOARD & MANUAL
J2K 2MHz KiT SEEI 85
J2K 2MHz ASSEMBLED & TESTED .. ... $650.00
J2K AMH2 KIT .. ... ... $6190.95
J2K AMH: ASSEMBLED & TESTED ..... $875.00

$D SYSTEMS

vDB-8024

An 80 by 24 /O mapped video board for 5-100
systems. An on-board Z-80 processor is used 1o
contral aill funchions. A ltotat ol 256 user-
programmable characters are avaiable, inCluding
128 characters that are supplied with the boargd
Thie is virtually a stand-aione isrminall
KIT . . $310.95
!SIEHBLED AHD TEETEE

llllllllll

lllllllllllllllllllllllll

CONTINENTALUS.

NOVATION CAT

At w by By FTiCetfr oy it ler s ] w orem i
e d Mbodmuam order 31000 0 abt oad i esidenls
st sbepeper g dna Paeeedhongg o harge
PO acad ancdde veerry nondy garegd e

JADE VB-1B

This 64 by 18 memory-mapped video board is ideal
for use with word processing saftware such as the
Elecingc Pencil.

B 2 $127.50

............ $160.98
$35.00

ASSEMBLED AND TESTED
BARE BOARD/MANUAL ... ... ... ... ... ..

VECTOR GRAPHICS

FLASHWRITER Il

The ultimate memory-mapped B) character by 24
ling video board, the Vector Graphics FWII has
many advanced features. Onboard parallel
kayboard port. Powear-on jump circuit, § X 10 dot
character malnx, and tha oplional ability to program
your own characters and/or graphics symbois. this
15 THE perfect board for lext ediling syslams

ASSEMBLED AND TESTED . .. . $320.00

ACOUSTIC MODEM

Faalures (nclude 300 Baud Answer Onginate Beli 103
Assambied and Tasled .. .. . .. . .. ... ... . 1Dl

291
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Figure 4: ldentical to figure 2 except that crosses are used to indi-
cate plotted points. Note similar line segment lengths at both
ends of the curve, but vastly different N X s (distances between
marks below X axis). Note also the shorter line segments in area

of greater curvature,

J / Grand Opening

NEW YORK'S ONLY TOTAL COMPUTER CENTER

5 Complete Stores In One!

¢ BUSINESS ® PERSONAL ¢ HOBBY SHOP
e COMPUTER LIBRARY e REPAIR SHOP

ey

Presenting
the remarkable,

TEXAS INSTRUMENTS
T1-99/4 HOME COMPUTER

includes Console and
Color Video Monitor

Complete 51 049

For every member of your Additiona) accessorles also
family. For right now. available.

Write or call fr:::r information and literature.
.::__':” 31 East 31st Street,

7 New York, N.Y. 10016
SHHMEFHHP (212) 339*3130

For personal use and
record keeping...

For home management
and education...

For entertainment...

138  December 1979 © BYTE Publications Inc Clrcle 87 on Inqulry card.
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Figure 5: Same as figure 3 with the crosses at all piotted points.
Note the reasonable line segment lengths in the upper-right por-
tion of curve, but unnecessarily short line segments in the lower
left portion of curve due to the use of constant N\ X.

The arctangent of the last plot slope is computed to
vield the last plot angle. Taking the cosine of the last piot
angle and multiplying by the value of the desired line-seg-
ment length (using X axis units) yields the required AX
estimate for the next point as illustrated in tigure 6. That
is, when the last two line segments’ curvature is zero:

AX; =X —X,=L cos ; arctan [ N~ Yo o) %

M(Xi“xi—l) -

(1)

where:

. = desired maximum line-segment lenigth,
N/M = scale difference adjustment factor.

This determines the contribution to AX from the plot
slope (or tirst derivative) etfects,

Notes on Figure 6

Assume {X,, Y, and (X, Ys) have been plotted, and
A Xs and Q, (the corresponding slope angle) have been
calculated, but that AX.s, Xe& Y. and Qs are not yet
known. It is assumed that Qs will be approximately equal
to Qs which is generally true for small line-segment
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New Trackball Products
Catalog

Trackball
Products
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Measurement Systems Inc has
announced publication of their 12-page
catalog of Trackball products,
Trackballs are widely used for the
human operator to perform positioning
or contouring tasks on interactive
displays either in computer peripherals
or radar systems. Almost one half of the
catalog contains technical and applica-
tion data so that the reader gains a full
understanding of this product. The
balance of the catalog provides extensive
data on specific standard items with op-
tions available. Fourteen trackballs are
described, ranging in size from 2 to 311
inches in diameter (5.08 to 8.89 cm). For
further information, contact Measure-
ment Systems Inc, 121 Water St,
Norwalk CT 06854,

Clrcle 539 on Inquliry card.

PUBLICATIONS

Free Apple Software
Catalog from Rainbow

This 45-page catalog includes over 100
games of all types, fifteen business
applications, twelve demonstration
programs from voice recognition and
speech synthesis to high-resolution and
color graphics, and software

development programs. Rainbow’s "Pot
O Gold” of 49 games and
demonstrations is also featured.

Prices for programs on cassette and
diskette average around $10 to $20.
Write Rainbow Computing Inc at 9719
Reseda Blvd, Northridge CA 91324 or
call {213) 349-5560 for your free catalog.

Circle 541 on {nquiry card.

PIPS for VIPS

PIPS written by Tom Swan contains
160 pages of programs and
documentation for use on the RCA
COSMAC VIP, and an appendix
describing modifications which can be
made to allow the PIPS programs to be
run on the ELF computers,

The first program, “Character
Designer,” facilitates building and
editing a complete American Standard
Code for Information Interchange
(ASCII) and graphics character set, the
remaining three programs use the
display capabilities generated by the
"Character Designer” to build text files.
“"Messager” allows easy text and
graphics display from within CHIP-8;
“Text Editor-21" is a general-purpose
text editor, and “Disassembler-7" is an
1802 machine language disassembler. All
these programs utilize a high-resolution
display method described in PIPS5. The
remaining programs in the book are a
“CHIP-8 Program Editor” and two
games written in CHIP-8: Space Wars
and Surround.

The book is available from Aresco,
POB 1142, Columbia MD 21044, for
$19.95, The price includes a companion
cassette containing all the PIPS
programs.

Circle 542 on Inquity card.

New Book Series on
Computers

Academic Press Inc, 111 5th Ave,
New York NY 10003, is publishing a
series of books that cover a wide range
of topics in the computer field.

Physics of Computer Memory
Devices, Artificial Intelligence,
Computer Vision Systems, Pattern
Recognition and Artificial Intelligence,
and Associative Networks are some of
the books now on the market.

The prices range from $29 to $39.50

Circle 543 on Inquiry card.

Free TIB0203 Data Book
from Texas Instruments

December 1979 © BYTE Publications fnc

A data book on the TIB0203 magnetic
bubble memory has been announced by
Texas Intruments Inc, POB 225012,
Dallas TX 75265, The 48 page book,
publication number LCC4430, contains
complete specifications on the TIB0203
and, in addition, an B page discussion
on the basic fundamentals and advan-
tages of magnetic bubble memories.
Also included in the manual are
specification sheets for the interfacing
integrated circuits which have been
designed for use with the TIB0203, The
additional data sheets include those for
SN74L5361 function timing generator,
SN75281 sense amplifier, SN75380 func-
tion driver, and SN75382 coil driver.
Data sheets for standard devices which
are needed for bubble memory system
design, such as TSP’102 thermistor and
VS5BS3 Schottky-diode bridge, are also
included.

Circla 340 on Inquiry card.

Book on Microprocessors
from Texas Instruments

Written in nontechnical language,
Understanding Microprocessors covers
the aspects of microcomputer systems
which use a microprocessor chip as the
central unit for processing and control.
This book provides the layman with the
basics of what comprises a
microprocessor, how it fits into the
microcomputer system, what other
system parts are necessary and how the
microcomputer system functions. It
introduces the reader to digital
electronics, integrated circuit functions
and includes 8- and 16-bit
microprocessor applications with
exercises and solutions, It is priced at
$4.95 and is available from Texas
Instruments Inc, POB 3640, MS 84,
Dallas TX 75285,

Clrele 544 on Inquiry card.



APPLE 1l PLUS**

{limited offer)

18K only $990.00

CHak | . . ... ... ...... 47500 Firmwara Card. ... ... .. 17800

Dk B w/Coniroliar .. ... 27500 FProtoCard.......... .. 22 00

Pascal Cardt. . ........... A78 00 MBAR Moduistor. ... .. 29 95

Parallel Printar Card ... 16500 Sanyo Cazselte ... ... .. 54 98

Communicationa Card ... 21000 18K Upgrads Kit, ., ..., .. 74495

Buainess Soltware Pxg... . 82500 Appie Radio Car........ 159.00

10 Megabyin Hurd Disk . . 3500 8" Floppy Controller __ . 350.00

DC. Hayes Modam.... . 349958 Hauriatica Speachiab .. 17885 s

4116's

Starter
Kit
$249

runs 200 hrs on 1 batte

VP10 X10 DCV Probe AdAp
Protector 1D Ky ... ..., . ... ..

V40 A0 K DC Probe. ... ...,
C8-1 10 Amp Current Shont ., .

# On-Board Keybhoard and Display.

+ Kansas City Standard Cassette interface.

# PROM Programmer Built on-board,

W Expansion provision for two 5-100
Connectors.

W Wire Wrap ared lor custom circuitry,

{ar/

floppy subsystem all ope
CP/M. Now you can use the SOL

wara that |3 available.

& VISTA V- 200 candroller
# {2 doutle density drives
& CR widor umantation
a Avsembind A lealed

$299%.00

$319 KIT

With On-Board Z80 Microprocessor
# Full B0 Charactara by 24 linas display.
% Characters displayed by High Resolution

7 x 10 Matrix.

TRS-80/APPLE

MEMORY EXPANSION KITS
16K {200/250 ns.)

8 pcs. for $74-95

w/Instructlons & jumpers.

HICKOK

: w/i8K . $808.00
ront Panel $1009 w/ # INCLUDES
& 280 CPU LX303 $1249 w/32K Keyboard & enclasure
4 K B0 dﬂBWnrrarﬂx
* |[EEE 5-100 $74 95 351449 w& 8 i Eﬂ LEEDF"I;&‘ EEE.'::.';!.
 pRogirrnable ot wes carlidaes, ey
* 22 Cards n Comtanas the dasirabla lealuras of tha Coampleta Documanlahon
* Modular Supply PET, APPLE and TRS-BO inlo @ com- & # S100 Expansion
- plete mxpandable compller systam. Module. . ........ Add $29% 00
& & /D axpanmon kit . . $148.00 # & Canseite recorder
z &  Visla V-200 add-on mini- T P Add $44.95
Bo loppy lor Exidy. requires axp. + & Sanya 8" Manitot
module) w/CPM . %694 D Co e . Add $158 95

5%, 3% digit 19
Range DVM, 2" |LCD displays

A Complete ™28, Ohm Input. 1 yr. guarantee,. made in

Microcomputer U.S.A, test leads included.

on a Board Avallable Accensories

w Z80 Central Processing Unit with 158 RC-3 11V AC Adapter . .................... $1.50
Instructions, CC-3 Deluxs Padded Vinyl Carrying Casa ... . $7.50

We are proud to pHes
the SOL-20 with a dual

advantage ol the unlimited CP/M based soH-

Wiy A | Ry
- ' 4 Fi-anapd
Video Display Board geauwe, .., AR

® VISTA conlrgliar

# (2} B dish dilves

8 CPAA w/dncumeniation
# Asasmblad A teaked

$3295.00

ADVANCED
COMPUTER
RODUCTS

FLOPPY DISK DRIVES
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MP) B51-6"%" 40 tracks 279 00 WANGO/SIEMENS 5%" Drive. 290 00
Shugart SA400-5%" 35 racks 205 00 MPI B52 5% " Dual ., _......... 3495.00
Siemens/GS) FDD120-B B, . .375.00 WANGO/SIEMENS 282 Dual 5%
Shugarl 800/801R A" 495,00 395.00

......................................

EXIDY SORCERER on Yy $799.00

$799 w/8K

& % New Word Processing Pac

SALE $100.00 OFF

... and it’'s COLOR
“The Compucolor II”

... A parsonsl colorgraphics systam for the modern computer man

ry. 10 Meg

Color Graphics 13" Color CRT
Froven ADROA CPU Syslem
16K £ xiended Disk Basic
Upto 117" Key Kayboard

Up to J2K* RAM

L R R

... 314.95% Minidish Drive 51 2K Bytes/Side

......$35.00

... $14.95 Model 3 w/BK, 72 Kay Keyboard, RS232  Shke . |$1495.00

Model 4 w/1BK, 72 Key Keyboard. RS232 g400.00 -- | 31695.00

Model 5 w/22K, 72 Kay Keyboard, RS232 OFF - $2295 00

Options: 101 Key Keyboard ... .. ._......... ... ..... Add $150.00

147 Key Keyboard, . ......................... Add $22500

FormaHed Diskettes. ... ... .. ... .. . ... ....... . .........2/$1985

Programmed Diskattes .....%$19495

Diskette Library Inc, Hﬂf?gmﬁﬁ,- D'Ihellcs. Mnth éﬁhss, Startrek,
Blackjack, Cubic Tic Tac Toe, Finance Vol |, Finance Vol. [, Bonds and
Securitias. Assambler, Tex{ Editor, Personal Daia Basa.

rattng under
20 and take

color
monmitor

Finallyt We'va heard so much about it and we are
proud to offer,

# Keyboard Powar and Inleriace,

# Composita Video Dutput.

+ Ssparate TTL Laval Synchronization and Video
Outpuls.

# 2K Bvias Independent On-Board Mamaory.

 On-Board ZBO Microprocessar.

* Glich Free Display.

SYM-1

Reg $260.00
Now

$219.00

& KInd- | Crmpatible

IN STOCK

27118
Now anly ::Em Sigely . Acdghe e
* Fr | .

! I . Mkl BVARBE
$179.00 #* On Board 20 cokumn B, T -
* % Fower Squgd $5D.05 atphanumarc priniar School & groue *'“‘:”’;:;ﬂ""“*‘ o

. . 1
+ % Casseite Recorder WK RAM. ........... $375.00 aﬁﬂqﬁﬂfcﬂ";ﬁ'ﬁ."ﬁ wor
i $44.08 w/AK RAM. ............ $450.00 & BRM1 VK Stac RAMare,
-------- N ' Asaambler ROM | | Add 53500 & PEX-1 170 Pont. n
# & Sanyo 9" Manitor BASIC tN ROM ... Add $100.00 9 SBODO L i il 450 00
.......... Add $188.00 Powaer Supply ... ... Add $89 0% e aTaac T e 3708 o
Add anclosure $298.85. Enclosure ... ... Add $49 33 * g 1048 o R 121900

282
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50L nKRA {expandable toc 65K) RAM
boards. Assembled and socketed w/o
meamory, data delay and proms,

® Color # Up to 72K #» 16 Color Graphics & Music
Sound & Solid State Software

LIMITED QTY: s1 1 50-00

$139.95

$BC-100

Z-80 based singleboard
computear by S0 Sysiems

+ 1K RAM

RCA
COSMAC VIP

¥}

Jlat e

TR ot

* RA5232 port

% 4 channal countarflimear

+ Eﬂigﬁ 'H‘F-‘M NEW LOW PRICE ‘249-“
& splay asmbled. Ragular price
Wit .............. $239.00 i 2% Moy Kayboard M IIIIIIIIIIII Eﬂ __1;;95_95
Asgsembled ... ... .. $368.00 & Cassotie 1/O w/Sanyo 8" Monltar
e .. $1BO.B5

$299.00
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BYTE News . . ..

INTEL 32-BIT MICROPROCESSOR RUMORED: As reported in this column last April, Intel was
rumored to be working on a 32-bit microprocessor. The project is moving closer to reality as Intel
has assigned a part number to the device. It will be called the 8800 (not to be confused with the
Altair 8800 computer). The instruction set will not be compatible with Intel’s 8-bit or 18-bit
mjcroprocessors. The device will be housed in the new 64-pin QUIP (quad-in-line package, see
"BYTE News," June 1979) which is cheaper, smaller, and easier to test than dual-in-line packages.
The 8800 is reportedly being developed at Intel's facility in Aloha OR. The first test prototypes are
reported to have been produced.

TI RF MODULATOR FCC WAIVER GRANTED: The Federal Communications Commission (FCC)
has granted Texas Instruments a waiver which permits TI to connect its personal computers o home
color television receivers using a radio frequency (RF) modulator. TI originally petitioned the FCC
for approval of the RF modulator system in February 1979. The petition was rejected since the
regulations required that the complete system be submitted for approval: Tl submitted only the RF
modulator for approval. Subsequently, Texas Instruments applied for a waiver, provided that the
modulator unit met the standards.

The FCC asked other personal computer system manufacturers to comment on the TI request,
Radio Shack, Apple Computer, Commodore, Mattel, and Atari responded negatively to the request.
Apple, Atari, and Mattel went to great expense to comply with the FCC regulations. The Radio
Shack and Commodore systems, which contain integral displays and do not use RF modulators, do
not come under the FCC regulations. -

The FCC decision further waives testing by the FCC and merely requires that the manufacturer
provide the FCC with test resulis showing compliance. In a related action, the FCC relaxed the

standards on RF interference generated by commercial and personal computer systems.
Several personal computer manufacturers that compete with TI have already stated that this waiver

will give TI a competitive advantage. Furthermore, several firms publicly questioned the FCC's rule-
making methods in making its decision. The likelihood now is that the other personal computer
makers will offer systems with RF modulators. It will probably take these manufacturers at least a

year to bring out such competing systems.

ULTRA MINI-FLOPPY DRIVE INTRODUCED: Sanyko Seiki Manufacturing Co, Tokyo, Japan, has
begun producing samples of an ultra-small floppy disk drive and controller. Called the FMC-100, it

uses a 2-inch floppy disk that stores 8 K bytes on one track. It is intended for use in word-
processing typewriters and personal computer systems.

THWARTING COMPUTER SOFTWARE PIRATING: A patent (number 4,168,396) has been issued to
Robert M Best, Seattle WA, for a "microprocessor which prevents the piracy of computer
programs.” The device reportedly uses cryptography to protect the software. It is called a crypfo-
microprocessor and stores software in cipher to prevent it from being copied, disassembled, or
altered by unauthorized processes. Authorized users can decipher the software with special encryp-
tion keys. The patent states that the device is intended primarily for use in personal computer

systems.

AC LINE TO TTL INTERFACE IC INTRODUCED: General Instrument Optoelectronics of Palo Alto
CA has introduced a low-cost, 8-pin integrated circuit that can be used to directly monitor AC
power line circuits and provide transistor-transistor logic (TTL) outputs, The devics, therefore, can
be used to interface your microprocessor inputs easily and directly to monitor AC power-line-
opsrated devices such as motors, solencids, relay contacts, and the like. It can alsc be used to
detect power fajlure and other such applications.

FLAT PANEL TERMINAL DISPLAYS BECOMING AVAILABLE: Computer terminals using flat-screen
video displays are getting close to the marketplace. The technology is based on the plasma panal
developed by Owens-Illinvis, Toledo OH, in the late 1960s. Currently, Interstate Electronics of
Anahiem CA, |BM, and Fujitsu have these panels in production. Control Data and NCR are plan-
ning large-scale production. IBM now makes approximately 100,000 plasma panels annually, which

January 1980 © BYTE Publications Inc 118



Whst’s New?

SYSTEMS

Microcomputer Kit with
8086 Processor

The Intel SDK-86 is a complete 8086
microcomputer system on a board with
memory and [/O (input/output) systems
in kit form. This stand-alone 16-bit
microcomputer allows designers to ob-
tain hands-on experience with Intel’s
8086 16-bit HMOS microprocessor,
which offers ten times the processing
power of the 8080 processor.

Included in the kit is an 8086 pro-
cessor; 8 K bytes of 2316 or 2716-type
read-only memory; 2 K bytes (expand-
able to 4 K bytes) of 2142-type program-
mable memaory; 48 paralle] 1/0 lines
{implemented through two 8255A pro-
grammable peripheral interface devices);
an RS-232 or current loop serial 1/0
structure (implemented via an 8251A
universal synchronous/asynchronous
receiver-transmitter): selectable data rate
from 110 to 4800 bits per second (bps);
TTL-campatible bus signals and parallel
1/0) signals; 24-key hexadecimal data
and control keyboard; 8-digit hexa-
decimal display and control (using an
8279 programmable keyboard and
display controller); and 256 vectored
interrupts.

The 2 K bytes of 2142-type program-
mable memory can be doubled by
implementing additional devices in the
positions provided. There is room tor
8 K bytes of program instructions using
either or both of the keyboard and ter-
minal software monitors included in the
kit. There is a fully buffered system bus.
Programs and data may be entered three
ways: from the built-in keyboard;
through a built-in serial communications
interface; or via cable (SDK-C86) from

any Inteflec Microcomputer Develop-
ment System,

A complete design library is provided
with the kit. This library includes both
the assembly and user manual, plus an
MVCS-86 user manual and 8086 assembly
language reterence manual. The SIDK-86
microcomputer kit is priced at $780. For
further intormation, contact Intel Corp,
3065 Bowers Ave, Santa Clara CA
95031.

Clrcle 594 on inquiry card.

Personal Computer
Introduced by Texas
Instruments

Texas Instruments has introduced a
personal computer featuring easy-to-use
computing power for personal finance,
home management, family entertainmeni

and education, Designated the Model
TI1-99/4, the system consists of a console
with 16 K bytes ot programmable
memory, a wide range of sound effects,
sixteen colors for praphic display, a
powerful extended BASIC programming
language, and a 13-inch color video
monitor.

At the heart of the T1-99/4 is a library
of Texas Instruments Solid State Soft-
ware command modules, These com-
mand modules allow users instant pro-
gram accessibility, Solid State Software
command module titles include:
Demonstration, Diagnostic, Early Learn-
ing Fun, Beginning Grammar, Number
Magic, Video Graphs, Home Financial
Decisions, Household Budget Manage-
ment, Video Chess, Football, Physical
Fitness, Speech Construction, Investment
Analysis, Personal Record Keeping,
Statistics, Early Reading, and Tax and
Investment Record Keeping,

Among peripheral accessories offered
is a Solid State Speech synthesizer with
a price of $150. By building a basic
vocabulary into the language system,
home programmers can place audible
messages in their programs. The speech
synthesizer module has a 200-word
vocabulary and plugs into the console.
Speech can be written into programs
using BASIC programming language.
Future command modules will call up

spoken words automatically.

T1 BASIC is a full tloating paint,
13-digit expanded version ot BASIC that
is fully compatible with ASCII and the
BASIC specification of the American
National Standards Institute. Ti BASIC
includes a Full complement of 24 BASI(
statements, 14 commands, color
graphics, and sound and music over
four full octaves., A Beginner's BASIC
CGuide tor self-teaching comes with the
TI-99/4. For users knowledgeable about
programming, McGraw-Hill has pub-
lished Programming BASIC With the Ti
Home Computer. a book by Herbert
Peckham,

Remote controls are oltered as acces-
sories to the T1-99/4. Two of these con-
trols may be connected to the computer
at the same time. Each includes a
multiposition (360°) rotary lever with a
side-mounted pushbutton. Other acces-
sories oftered by Texas Instruments in-
clude:; a printer, disk storage, and an
RS5-232 intertace device tor connecting
the computer to other electronic devices,

The price for the TI-99/4 system is
$1150. Solid State Software command
modules carry prices ranging from
$19.95 to $69.95 each. For further infor-
mation, contact Texas Instruments Inc,
{Consumer Relations, Attn TI-99/4. POB
53, Lubbock TX 79408.

Circla 59% on Inquiry card.
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(1a) Input Reglsters

Reglster Code Functton
R4 Data Input
A5 Interface Status
2( High Byte Data Input

{ R7 (Not Used)

(1b) Qutput Registers

Register Code Function
R4 Data QCutput '
R5 Interface Control l
R& High Byte Data Qutput n
R7 Data Transfer Trigger

Table 1: Interface definitions for the 98032A paralle! interface. Table 1a defines the
input registers, and table 1b defines the output registers,

Register Architecture

| stated earlier that each interface
would have a unique address on the

[/O bus and would be selected by the

peripheral address line on that bus,

Each interface is divided into registers
that are individually addressable by
means of a register code. The register

model divides the interface into eight
different registers. Four of these are
output registers that take data from
the computer (the computer outputs
to them). The other four are input
registers, supplying data to the com-
puter (the computer gets input from

them).

Let's now assign a function to each

of these

interface

registers. The

9R032A interface uses the definitions
shown in tables 1a and 1b.

R4 registers are the primary means
of data transfer between the com-
puter and the interface, and in turn,
the peripheral. The R4 output data
register is directly connected to the
output signal lines of the 98032A. The
R4 data input register is connected to
the interface input lines. The R6 input
and Ré6 output registers allow the
08032A to be used as two 8-bit inter-
faces instead of one 16-bit interface.
The Ré6 registers read or control the
upper eight data lines when the inter-
face is in the byte mode, that is, when
the interface is handling data in 8-bit
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ATARI HOME COMPUTERS - Texes Instruments

ATARI 400
16K. ... $329

ATARI 800
16K ... $679

T1-99/4A 5359

FHP 1600 Telephone Coypiet $179.00
PHP 1700 RS 232 Arcessones Interface $179 00
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482 Educator .. .. ... ... $130.00 PHM 3024 Indnot Snccer $26 00
483 PIOGIAMMEr . .oooe e s57.00 [ Avalanche. S e 318 PHM 3025 Mind Challengers $22 00
484 Communicator . ............ . s34400 || Cublaw e 815590 PHM 3031 The Attack $35 00
Babel . .. e $15 50 PHM 3033 Black)jack annt Pohet $22 00
Home Office DoqDaze . ... .. . . .. ... ..... . .. $1550 PHM 3034 Hustle $22 00
CX404 ATARI Word Processor .. ............ $11900 @ Downhill. o _ ... 31550 PHM. 1036 Zern Zap $18 00
CxB8102 Calculator .. . S ... 32900 @ Aftack' ... . .. .. ..... %1550 PHM 3037 Hangman $18 00
Cxatry Dow Jones Investment Evaluatnr . ... %9900 Blackjark Casino _ A £1550 PHM 3038 Connect Four $18 1)
CX4109 Graph It, Jaystick optional . . ....%1700 B Raoversitt L ... .. %1550 PHM 3039 Yahtzee $22 00
CX4104 Mailing List ... ... ... ... . . %2000 @ Domination . ... 41550
CX4115 Mortgage & Loan Anal*,rsm S 31300 Satitare o . ...... %1550
CX406 Parsonal Financial Managemeni Svstem . $59.00 Disk Fixer Lo _ ........ $1550
CX4103 S1atistics 1. e ..$20.DD Supersort . . . 5 Lo B i
EIEm?Stnr:kAnalysis.-...__.. ... ... %2000QR DataManagement ... ... .. | .. .. %1550
CXL4015 TeleLink 1 ... ... ... ... ...... ..%2300Q Chameleon .. . .... . .. . . ... . ... %1550
Home Study | Instedit . . S L $15 50
CX4101 An Invitation to Programming 1 . ... .. ... $2000 Insnmma _ L. ... .. ... ... %8550
CX4106 An invilation to Programming 2. . .. ... $23.00 @ My First Alphabpl . . . ....... %2550
CX4107 Biorhythm ... e $1300 @ Mapware . .. .. ... _ . ... . .. %1800 PRINTERS
Conversational Lanquaqes {aa] ... %400 @ Mumber fH1as| . L ... ... %1150
CX4121 Energy Crar . . ... 31ao0 @ Family Cash Flow . _ . .. .. 81850 Centronics 7393 . ... ... . ...... . . .%61300
CXA4114 European Gnuntrles .!. Gapllals L s A 00 Weekly Planner o L 81550 Cenlronics 7391 . .. ... %51900
CX4108B Hangman, .chshck optional . ... ...... $1300 @ Bowlers NData Base ... ... %1300 Diablo B3] Speciat . $£1799 00
CX4102 Kingdom . .. ....8100 g Banner Generalor S $11.50 Epson
CXL4D007 Music Cﬂmpnser L oI I ———— MX70 » . L $3159 00
CX4123 Scram. usas jn-,-rstrr;l: ... . %2000 Visicalc | T $189 00 M X80 o . 3469 00
. o MXB0F ¥ . Call
CX4112 Slates A C_apltals - J f N0 Letterperfect [Wnrd pmcegggn ... ... %0900 KX 100 _ Call
CxX4110Touch Typirg . ... .. oo . - S2000 @ micachel . ... . %14 50 NEC
Home Entartainment Crush Crumble I Ehnmn {cassette or dlsk] ... $2400 B0?7 | $549 00
CX1 4013 Asleroids 23500 B Siar Warrior {cassefte or disk) ... ... ..., .. $29.00 1710 Call
CXL4004 Baskethall .. .. ... ... ... ... . $2700 ¥ Hescue al Rigel jcasselleordisiky. ... ... ... $£24 00 7720 Call
CX4105 Blackjack ... ... ... ... $11.00 B Datestones {cassetteordisky. .. ............ 31600 7710 Call
LXL4009 Computer Chess . ..... ... . ... . $3300 tnvasion Orion (cassette or ddisk) ... ............ $1B30 Oktdata
CXL4012 Missita Command . ... ... ....... ... . $35.00 | Mission Asteriod ... ... .. . e $22 00 B2A $499 00
CXL4008 Space invaders .. ........ ... .. $3500 @ MoUSKATTACK ... e 8100 BIA | $769 00
CXL4091 Star Raiders ... ... ... . ........ %4200 §§ TheNextStep. . ..... I e B4 | | $1129 00
CXL4006 Super Breakout . ... ... ... .. U " sazoo  Softporn . e 32700 Citoh Starwriler
CXLA010 3D TicTacToe . ... .......... ... .. s2r00 | Wizzard & Princess .. . $2300 FIDA0CPS . oo $1469.00
CXL4005 Video Easel ... 32400 K-BYTE Krazy Shoot Oul{ROMY. ... .. . $39 00 FIOSSCPS ....oov e ... ca
Programming Lunguagu and Alds Pratector (Disk 32K) - 83200 Paper Tiger
CXLADM Assembler Editor ... ... .. . 4700 Jaw Breakerfon linedisky ... ... .. .. $27 00 445G . . $699 00
CXLA002 ATARI BASIC “ga700 | Ghost Hunter (casseltp) 82400 460G | | $899 00
Cx8126 ATARI Microsoh BASIC ... . ... sr000 R Ghost Hunterwisk) - 33000 560G . $112900
CXLA0WBPILOT .. ... ... . ... ..$7200 COMING SOON Taley
CXa405% PILOT . . .. . . $10500 PAC MAN [(May] 335 CENTIPEDE (fune) $35 quz ::ggg%

CAVERNS OF MARS [April) $232

How J0 GRGER: Phaone orders invited or send check or money order and receve lree shupping in the continental Unsted States PA and NEV actd sales 1ax

computer mail order west
800-648-335I

blos IN NEVADA, CALL (702) 588-5654
Espanol P.O. BOX 6689, STATE LINE, NEVADA 89449

210  BYTE Apnril 1982 Clrcia 108 on Inqulry card.



YOUR COMPUTER HEADQUARTERS

ACCESSORIES FOR APPLE MICRO PRO STONEWARE

Videx Vidaolerm - 80 Col ‘279 Wordatar30. ... ... ... '260** DB Master Vers. 3 ... 79
Videx Keyboard Spell Star . ...... ...  MT0" ijlity Packt.......... ..*90"
Enhancerdl ............ ‘119 MaliMerga . ... . .. '85% " 7 Tarm (CPIM). .. ... ... 30

DC Hayes Micromodem || *298% SupesSort1........... *139°° :
MicroscH 2.80 CP/M Card *289%° ASCH Expressds ... inage I i USINESSMAN'! ?ﬁ"
Microsoft 16K Aam Card .*158" MICROLAS Brodebund Payroll. . .., ."300% § St r Y PEC! A
Saturn 32K Ram Card . . . 200" E:t.::-ﬂiaf:gta?:rtﬁr """""" ::gg: w1 ﬁ‘a ‘ Gl A"*ﬁ
Mounan g Batum Gard *85 Yo GAME AND HOBBY iy 4 P'! I phy 40Kk
Multllungtlﬂn Card 'agw HOWARD SOFTWARE Temple of Asphai ... ... .. 3 ; e Dllﬂ ﬂl‘h‘. 0 %w,%;;«
Mouniain Clock 0 770 1230%.- reparsi New 1982 ..:un-- HE" ire WaF:Iriur ......... :32:: 4y ﬁp rface POS 3, 1%;3 ¥
Keyboard Company  fla. . » S c?:;’.ﬁ*“cﬁhmﬁfée;aﬁam;; asn \fEA ) '*M'"ﬁmr o
Numeric Keypad ... .. Jabber Talky . 104m "y "'.ﬂ Mﬂ'l"ﬂfw Jef

[ ]
wilh Pasca A ?'rrﬂL: i?’iu.uﬁ .B.R,EF ,h.a.i! ‘g?“

Apple High Speed A ko Ok N gn
Serial Intertace .. ... i ?;f:k """"""" 'E:“
Dan Paymar Lker ... 4
Lower Case Chlp .. .. a uarké """""" 40
R.H. Superfanil ... .. Drint. .. 1244

L L
WORD PROCES I, - 1+ L
IUS - Pro Easywritar . let ... ... Y24
IUS - Pro Easymailar tack .. ... L 0249
Orig. Easywrlter _ . | . ndl ... ... e
Apple Pie (W/P 40 Col - 30
LJK Lettar Parisct . Shufile ﬂnard ........... 24
Supertext!l. ... ... Trick Shot .

IR Val
Supeirsacriba .. ...

Apple Lﬂnquauﬂ Sﬂ;,ta ¥ r‘ ylll'}#'l 3.3 ;ﬂffwﬂrl

%;»‘2039“

'._ﬁt,"!“ﬁ" ' ’!Iag'ii ’ﬁﬁ
,? % tAppll 1] plus ﬂl(%*q f‘
L% Appin Disc Drive H

RS w/controller DO§ 3.5 .

! DC Hayes Mlsrnmodlm H
i 9127 Green Menitor .~
\d laum Toi Hﬂmmunicm

r24n
Execulive Secretary 14

Magic Window .. .. " s ” . 132m
) e lz‘lﬂ‘

EDUCATIONAL F/AF g
Edu-Ware Malh/Fractions .*3 eggm
MathiDacimals. .. ... ... 4m 139 . ,
Arithmelic Skills ... 1437 - Y . E e 1240 | T b
gebral ............... ' L e e R (e
eerRun............... 30 THE FAM";Y i STFM

Compuspell Syslem ... . ‘28" Raster Biaslar .. ... ... . 24"

Data Disc Lav. 45678 ea. *18%
“ SOUTHEA SpaceEggs - ........... 240 F s e NOW O
CMA Toacher Plus Pack | +gom D812 Capluro4 040 Col . tage Qorgon ... .. 32 :-‘%-t-f;r:’im 900 51 %
"arpn  HataGapture d. ax ‘89" Cops and Kobbers ... . .. ST, e Ly
PDI New Step-by-Slep ... .'68 SOFTWARE PUBLISHING {I'QEIS inthe Snow . . ... .. Vol I : — 4!
ha Battle af Shiloh ., ... .*32» §} ' |
SOFTWARE FOR APPLE  PFS ............... ... ‘TT™  The Shatterad Aillance . *4&% "““ FIBERBUILY m

i FOR APPLEL

Fortran80 .. ... ... ... ‘1540 PFSRepont . ... ... .. ... *77" Computer Baseball . ... . . 132
Fﬂ’l Apple § 2 DIH: tlrim

ALDS ... ... L, gg Compulsr Quarlerback . . . *32"
Bagic Compiler .. .. .. .'285% PHOENIX SOFTWARE o Sﬂﬂﬂiﬂl’ﬂ ............... 24"
Tasc Compiter ... ..... .+14gn <£0omGraphics ... . % TGJoystick ..., L
Cabaot - B0 . ... .. 15p5w Master Diagnostic TG Game Paddles ..... .. *34%
Context Connactor . . . . 1145 (Formerly Brain Surgeon) . *42% NEWI LOGO for Appla T

fw
Texas Instruments (ﬁﬂ EE&(LEJ g PRINTERS
OKIDATA 82A Graphics, 120 CPS,
Bidirectional, Friction and Traclor Feed,
80/132 Columns .. ...... ... . .499.95
OKIDATA B3A Graphics, 120 CPS,
Bidireclienal, Friction & Traclor, 138 Col.
umng, Takes 15" Paper .. .. .. ... 728.95
. | CENTRONICS 739 Graphics, 100 CPS
e Monospaced Mode, Right Justiticallon,
TI 99 /4A COMP UTER Friction and Tractor ... .. ... ... 525.00
PERSONAL COMPUTER HP-85A XEROX Diablo 830 with word process.
332995 A Complete Computer System | Ingenhancement ..... .. .. .. ..2398.00
VIC 20 wisK momorv. and RE Modulatos In One Small Pnckugn. Bi-directional Tractor {oplionaly . . 205.00
A W/FREE! RF Modulator The HP-85A s a powartul BASIC | NEW! C.ITOH F10-40 Daisy Wheei
PR,CE TOO Low I F ll II i H d IﬂﬂﬂUﬂﬂE camputﬂr, complata wlih hﬂ}h 4 LE"EI’I{]UE”!}’ Printer . . ........ 159506
TO PF"NT U ne o araware, board, CRT display, printer and disc drive C.ATQOH 8510 Pro Writer, 120 CPS, 136
SO'H'WIII'E ACC alt in one self contained 20 Ib. unit. 16K Columns, Paraliel ,Bidiractiunail, TiF,
8K Memory Expansion....... 53.85 & aSlorlﬂl RAM memory, expandabla {0 32K. The High Resolution Graphics. . .. . . £18.00
Phone Modsm f/VIC by Bizcom . , . . 152.95 IN STOCK! HP 85 has boen designed loryour needs | oy pnan b 100 CPS. 136 Col
DATACORDER (/Cass. Prog}. . .. . .69.96 of today and tomorfow wilh a wide range ' | e
1y CALL FOR LOW PRICES. ot peripherals. General and cuslomized | Farallel, Bidirectional, Tractor and Fric-
piter Landarsi{carl.) ... .........24.85
. : soltware avaitable tion, High Resolutlon Graphics . . 519.00
uper Alienjcarl.y. ....... ........ 24.05 Buy any 4 Tl modules from us 1
Midnight Driver{cart.) ............ 24.85 F RE E & gat the New MUNCHMAN H P.BSA Naw Low Price 31 932““ EPSON
Household Finance (cass.}) ........20.85 A.lt'..l.ﬂi gama free om TI. PL US I { MX-70, MX-B0O, MX-BOFT, MX-100FT
CarCosl(cags) ................. 13.95 OFFER EXPIRES 3/15/82 : 2 Free Soltware IN STOCK! CALL FOR LOW PRICES
Loan Analyzer{cass).. ...........13.95 —1 Applicatlon Packs *180°* Value!
pplicatlon Packs alue
Home Inventory (Cas8.) ........... 1305 | ATARIS0OWHEBK. ... . ... 718 (WHILE SUPPLY LASTS).
AMOK(CASE) .. -\ e v, 1595 | ATARI400 . .. . . . 332000
Allen Blitzicass) ................ 2100 ) 40 DIgc Orive ... . . ... ... ... ?42599:“ HP-125 naw Low price 51 982““ | MONITORS
VT 106 A Recreational Program A. Consists | 440 Programmable Recorder . . . *79» | HP 82091M 5. Disc Drive . . . 21650°° | SANYOVM- 45099”" B&W .. ... . . 189.95
of: & Pack ol {Cassettes) {1) Biorylhem {2) MOST POPULAR ATARS GAMES HP 7225B Graphics Plotter ... . 31939% | SANYODM-8112CX 12" Gresn . .. . 289.95
Car Chase (3) Black Jack {4) Space Game IN STOCK! HP 82905B Sesial Printer s74gve | SANYO DMC-8013 13" Calor . .. ... 449.95
{8) Math {6) Slither ,............... 4895 L~~~ > ~»~-°+~ | -~~~ ‘""" ' NEC JB1201 12" Green . .. ... .. .. 179.95
VIM0T. ... We casry the tull line of Tl and HP Prograrmmable Calculatars. NEC JC120112"Color........... 349.95

CORPORATE ACCOUNTS WELCOME OPEN (212)260-4410

® SUNDAY
4 S TOLL FREE OUT-OF-STATE
7-- ¢ . hOto 800-%%:}-gg74
Cameras-tlectromics-Audio«Videa-Computers «Darkioom.Accessorigs + == 58
AL oRS oSt dstn Siwel Now York N iooze - (TR -223-5661

ltamsa on sale for limited time only, and are subject 1o limited avallabllity. Not responslbie for typographical errors. This ad supersades all other ads prlor 10 April "B2.
Prices effective as of February 28, 1982, and are subject to change withoul nolice. All orders sublect to verlilcatlon and acceplanca. Minlmum shipping and handlng $4.95

1Mz

67 Wast 4Tth Street, New York, N.Y. 10036 RIAE RN 8 0 0
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Listing 1 continued:

15:GOTO 2106;

END: {OF UPPER-CASE STATEMENT]}

GOTO 190;

210:
BEGIN WRITE ('!'):

FOR J:=1 TO W DO IF (M[A,J]=2) OR (M[A,J]=4) THEN WRITE (!

WRITELN:

IF B<>W THEN B:=B+Q ELSE

ELSE WRITE (' ') ;

IF A=H THEN GOTO 500 ELSE
BEGIN WRITE ('+');
FOR J:=1 TO W DO IF M[A,J]>2 THEN WRITE ('--+')

ELSE WRITE (' +');

WRITELN; B:=1; A:=A+1; END

END:
I:=A: J:=B; Q:=1; GOTO 190;
500: X:=FNA(W=-2)+1; M[H,X]:=M[H,X]~-2; ONCEWITHSTYLE:

FOR T:=X-1 DOWNTO 1 DO WRITE (' '); WRITELN ('STOP');
END.
gram will intentionally enter a non- the maze—but before it has printed outer limits of the matrix and

frontier cell.

Now the program has finished the
first line of the maze. It is no longer
possible for any more work to be
done to this line because there are no
longer any frontier cells surrounding
any cell on the line. So the system
prints the top line,

Now the system moves to the left-
most cell of the second line of the
maze and does exactly the same thing
over again for this new line. And so
the program continues, left to right,
top to bottom, creating and printing
the maze.

When the program has completed

the last line—it is time to make the
exit. The program randomly picks a
spot on the last line of the maze and
blows a hole through the bottom of
the maze pattern, thus creating the
stop point. The last line is printed,
then the STOP message, and you
have a maze with only one solution.
See listings 2a and 2b on page 282 for
a sample maze and its matrix.

Additional Comments

The program makes a boundary by
setting the outer rows and columns of
the matrix to 1, making them non-
frontier. This method wastes the

decreases the size of the maze but is
much faster than any kind of numeric
subscript out-of-bounds checking
since the program logic treats these
outermost nonfrontier cells as off-
limits territory. Theretore it won't go
beyond them and cause a subscript
error. Note that this requires a maze
of 10 by 10 to actually be stored in a
12 by 12 matrix. Naturally, the
percentage of memory required as
overhead to store these outermost
values goes down rapidly as the size
of the maze increases, so this method
becomes highly efficient with very
targe mazes.

New!

R B teesn nntnvmante
0 . c

Y
£ £D €D €2 &
-
(L}
t

280  May 1982 © BYTE Publications Inc

probiems yo
sulted for applications in c
debugging, repair and dlgital logic design.

Parforms arithmatic in any of three number bases — OCT,

DEC, HEX.

Integer, two'a complement arithmetic in OCT and HEX.

One's complement capab}llté in OCT and HEX.

Converts numbaers betwesn

Fifteen sets of parentheses avallabia at sach of four
rocessing levels,

¢ Logical tunctlons AND, OR, EXCLUSIVE OR and SHIFT
operata bit by blt on OCT or HEX numbers.

Unlsource Electronics has committed to buy TI’s Initlal
roduction of this unlque product. Availability Is
imited! Order now.

TI LCD Programme}.

Hexadecimal and Octal Calculator/Converter.

The brand new tilt-top TI LCD Programmear can save you
hours of work. It was designe
u do, and has features that make it |deally
omputer programming,

CT, DEC and HEX.

Circle 421 on Inquiry card.

specifically for the

15-Day Free Trlal.

The bast way to avaluais the T| LCD
Programmaer |a to try it yourself - on the
job — tor 15 days. If you're not 100%
aatiaflad, aimply return it tor a full refund.
Order now by calling toll-free:

1-800-858-4580

In Texas call 1-808-T45-8836

Lines open 8 am to 8 pm C8Y

and Visa or MasterCard number angd we
wlll charge ths tax deductible* $75.00
purchase price, plus $2.00 shipping and
handling (Texas rasidents also add 5%
aalas tax) to your account. Or send your
check or monsy ordar to:

Unisource Electronlics, Inc.
P.0Q. Box 64240 » Lubbock, Tx. 79484

* When used lor businass,

I
|
|
I
|
|
|
I
I
= Just give us your name, shipging address
|
|
|
|
I
|
|

Circle 207 on inquiry card, el



ATARI HOME COMPUTERS

ATARI 800

16K ... $679
32K ... $749
48K ... $819

410 Racorder

810 Disc Drive

822 Printet

825 Printer

830 Modem

820 Printer

A5C Interface

New DOS 2 Sysiem

PACKAGES
481 Entertainsr
482 Educator
483 Programmer
484 Commumcator ..

. 376 00
$449.00
$269 00
$629 00
$159 00
$269 00
$169 00

£29 00

$83 00
$ 30 00
$57 00
$344 00

ATARI HOME COMPUTER PROGRAMS

Home Oflice ’

CX404 ATARI Word Processor
CxAat102 Calculator .
Cx412 Dow Jones Investment Evaluator
CX4109 Graph l1, Joystick ophoenal
CxX4a104 Mahng List

CX4115 Martgage & Loan Analysis
CX406 Personal Financial Managemer! System
CX4103 Statistics )

CXB107 Stock Analysis

CXLaD15 Telelink 1

Home Study

CX4101 An Invitahion to Programming 1
CX4106 Aninvitation to Programming 2
Cx4107 Brorhythm

Conversabonal Languages (ea )
C¥412Y Energy Crat

CXx4114 European Counines & Capitals
CX4108 Hangman. Joystick ephonal
Cx4102 Kingdom

CXLADOT Music Composer

CX4123 Scram. yses [nyshich

CX4112 Siates & Capilals

CX4 110 Tauch Typing

Home Enterizinment

$113 00
$29 00
$£99 00
$17 00
$20 D)
$13 00
$£59 00
20 00
%20 00
2100

$20 00
£23 00
£13 00
$46 00
£1300
$11 00
$£1300
£13 00
£47 00
£20 ON
$1300
120 00

PAC MAN .......... $35.00
Centipede .......... $35.00
Caverns of Mars ..... $32.00

CXL 4013 Asteronds

CxL4004 Baskeiball

CXx4105 Blackjack

LXLA0OY Computer Chess

CXL 4012 Missile Command
CXLAQOR Space Invaders
CxL4011 Star Raiders

CXL4006 Super Breakod

Cx{ 40103-D Tic. Tac Tosa

CX L4008 Vidac Easel
Programming Languages and Aids
Y| . 4003 Assemhler Editor

CxL 4002 ATARI BASIC

CXA126 ATARI Microsoll BASIC .
CXLADIB PILOTY

CX40% PILOT

$3500
$27 00
$13 00
$33 00
$35 00
$35 00
$42 00
£33 00
227 00
$24 DO

$47 00
$47 00
$7000
£7200
$105 00

Franco
Habla
Espanol

424 BYTE May 1982

ATARI 400

16K.... $329
J2K. ... $478
48K. ... $555

CxXa0 Paddle

Cx40 Joy Shck
CXBK3 16K RAM
Mirrotek tBK RAM
Microtek 32K AAM

Ramdisk (128K}
Infeck 48K Board ..
One year sxlanded warranly .

THIRD PARTY PROGRAMS
ATAR! Program Exchange:

Eastern Frant 41
Avalanche
Outlaw

747 Landing Simulation
Babal

Dog Daze
Devwwenhill

Allack!

Rlackjack Casino
Reverst |
Domination
Sohiare

sk Fixer
Lupersort

Data Managemeni
Chameleon
Insied!

iNnsOMiNta

My First Alphabet
Mapware

Number Blasi
Family Cash Flow

Wepkly Planner

Rowler s Dala Base
annet Genarator

Cryslal Software
Rermuda Fantasy ..
Beneath Pyramds
Galaclic Quest
House of Usher
Frrqotten [sland .
Haunted Palace . o

Compumax {Acct Rac. Gen | edger,

{inventfory, Payroll, ea} .. ..

Vigicale

Letterperfect (Word Processor)

Ricochel .

Crush Crumble & Chomp (cassette or disk)

Star Warrior icasselle or disk)

Aescue at Rigel fcasselte or disk)

Datesinnes [cassette or disk)

Invasiaon Onon [cassetie of rlisk) .

Mission Asteriod

Maousk ATTACK

The Next Step

Saoltporn

whzzard & Princess

K.-AYTE Krazy Shool Dut (HOM) .

Prolector (Disk 327K}

Jaw Rreaker jnon hine disk)

Ghos) Hunter (casseltie)

Ghos! Hunder {disk)

$18 00
$18 00
€89 00
75 00
$159 00
$539 00

$243 00
. $50.00

25 50
$15 50
%15 50
£15 50
$15 50
$15 50
$15 50
$1550
%15 50
£15 50
%1% 60
415 50
%15 5O
$£15 50
£15 50
$15 50
%15 50
£16 A0
$?ﬁgl"
%18 00
$11 %0
$15 50
$15 50
£13 00
1t 50

PRINTERS

Cenltonics 7393
Cenironics 7391 .
Diahto B30 Special
Epsan

MX 70

M X B0

MXBOFT

MX 100
NEC

B023

1730

7720

710

Okidala
BlA
B3A
84
Cionh Starwrnitar

F10-40 CPS

F10-56 CPS
Paper Tiger

44503

460G

560G
Talley

BO24.7 .

BO?4 L

MPC Apple Parallel Board & Cable ... ... ..

. /1900

$519 00

. $1799 00

$359 0D
$469 00
Call
Cali

$549 00
L all
Call
Call

$4939 00
$769 CC
$112900

% 1469.00
Catll

$699 00
$899 00
$112900

$1399 0
$1629 D0

.. $69.00

~ XEROX.

Sysiemlt 5 .
System 118"
CPM &,

wanrd Processing
Supet Calr

$2450 00
$2950 00

$169 00
$429 00
$ 260 (10

Texas Instruments

T

T1-99/4A 5299

PHA 2100 R F Mopdulalor

EHP IR0 Telephons Coupler

PwP 1700 RS 212 Accessanes Interlace
PHP (B0 Dhak Drive Lonlrotier

PHP 150 Digsk Mamaoary Drove

PHE 2200 Memory Expansion (J2K RAM,
PHP 1100 Wired Remole ConlrotierstPar
J2K Expansion

PHP Printer Sohd Statle

PHM 3006 Home Finang.al Decisiond
PHM 1013 Persaonat Aecord Keegping
PHD 500 Mading Lyl

PHD 5021 Checkbook Manages

PHM 3008 Video Chess

PHW 3010 Physical Friness

FHM 3009 Fooiball

PHM 1018 Video Games |

PHM 1024 Indoor Socrer

PHM 302% Mind Challenges

PHM 3031 The Atllachk

PHM 3032 Blaslo

PHM 1033 Blackjachk arnd Pohker

PHM 3034 Hustle

RPHM. 1036 Zero 2ap

PHM 1037 Hangman

PHM ANIA Connect! Four
PHM )9 ¥Yahlzee
Tombstone City 21at Cenlury
Munch Man
T I INVADERS
CAR WARS . . . ... ..

All items subject to avaltability and price change.

computer mail order west

o 300-648-33 1|

IN NEVADA, CALL (702) 588-5654
P.O. BOX 6689, STATE LINE, NEVADA 89449

Circle 97 on Inquiry card.

$43 00
$179 00
£179 00
$239 00
$389 00
313 00

$31 00

€329 00
$319 00

$26 00
$41 00
60 00
$18 0O
$60 Q0
$26 00
$26 00
$26& 00
$26 00
§22 00
$35 00
$22 00
$22 0D
$22 00
$18 00
$18 00
£1300
$22 00



(xcommodore
BUSINESS MACHINES

5 . SOFTWARE
Worg Pro S Plus $215 0G0 1
Ry ey WordProd Plus $299 00 e
a0 LA TR SN A o e
e s rd _r--r-.'n__r-,.r-,-_q__;_'_- ] WatdProd Plus $1958 00 “
T Commodorg Tax Package $589 Q0
Meoical Bilking $449 00
The Source $85 00
s 022 information System $289 00
H P o 85 1 999 Dow jones Porttolio $12900 C B M 8032
Pascal $239 G0
80 Coalumn Printar . : . $799 DO LE‘UE' Time A{:cﬂunhnq £449 00 S
HP 125 $199900 B warg Cral1 80 $289 00 1 069
HP*83 . $1699 00 B power £79 00
HFP#*85 16K Memory Moduie $16900 B 5ockera M
3"+ " Dual Master Disc Drive $1929 00 J,HZHE,:-,E ° siggﬁ 4032 $962 00
NEW' HP+§7 . $1999 Q0 R MAGIS 3 Call ;352 U de Kit ' ‘;gg%?]?]
Hard Disk w/Floppy $4343 00 The Manages $209 00 Sy Egra o |
par Pel $1599 00
Hard Disk 3344000 @ Softrom $129 00 2031 $529 00
"Sweet Lips” Piotter $1149 0GC gga! Eslate F?:chage !?93 D0 8050 $1299 00
L Invaniary Control $11900 4040 969,00
HP'41CV CE'CUIator v a e $24900 BRI Job Casting $3119 00 B300 (Letter Guahty) . Sf?ggt}ﬂ
41C $189 U @ BPI Payro) $319 00 B023 .. $769 00
e $11900 f BRI Gene<a Lenger $13126 00 4022 $599 00
12C $12900 B Creative | SAM .. $7900 PeilolEEE Cable - 337 00
34 C $117 00 § Creative Generat Ledger .. $229.00 IEFE 10 IEEE Cable $46 00
BC $11300 @ Creative Accaunts Receivable £229 00 Tracior Feed 1or B300 $240 00
HPs41 Printpay $340 00 § Creative Invenicry $229 00 810 Modem $229 00
HPIL CALCULATOR PERIPHERALS
iL Mogdua! $104 DO
Digital Casselte $449 00 't commadara Wi¢s Y .
Prinler/Ploller $419 00 VI C 20 $259 ¢ Vic:20
Card Reader 164 OU : AN Ha e Y e P
Optical Wand $99 D0 - OE0 ﬁ:’%“&_%iﬂﬁrﬁéﬁ
. i iﬂvﬁiﬂr’ : i
NEC COMPLETE I
800V-A . o $669.00 f VIC 8 Pack Program .. ... ... .. . . .. $4400 :
8O3 ... $669 pp g VIC 1530 Commodore Dalasselle . ... .. ... . $6900 Terminal ... ..o $13.00
so12 . $549 00 VIC 1540 Disk Drive . e S4909 00 Un II|.||"I!.*':::lr4[‘.1 e, S $13.00
"""""""""""""" VIC 1515 VIC Graphic Printer ..., . . . $33800 Gralix Menagerie ... ... $11.00
VIC 1210 3K Memory Expander ... ... $32.00 VICPRICS .. $1500
VIC 110 8K Memory Expander . ... . . . .. $83.00 Ticker Tape .. ... ..... . ... .. . .. .. ... ... . $13.00
VIC 1011 RS232C Terminal interface . $43.00 Banner Headliner ........ . .. ... .. .. $13.00
" VIC 1112 VIC IEEE 488 Inlerface ... .. .. ... . $86.00 RS 232 . .. $38.00
Dls ks VIC 1211 VIC 20 Super Expander ... .. $53.00 VT 106A Recrealion Pack A ... ... ... .. .. . $44 .00
VT 232 VICTerm | Termunal Emulator .. $9.00 VT 107A Home Calculation Pack & ... . .. . 4
Maxeli VIC 1212 Programmers Aid Cartridge .. . $45.00 VT 164 Programmable CharacterGramagraphics $12.00
MD | {box of 10} .. .. $36 oo B V'C 1213 VICMON Machine L anguage Monitor . . $45.00 Household Finance ... ... ... . . ... ... $2700
MDIltbox of 10y . ... . ... 7 $46.00 § VIC 1801 VIC AVENGERS oeeee - §23000 0 VIC Games . o e 31800
MFD 1@y .. . o s44 00 B V1€ 1904 SUPERSLOT . $23 00 VIC Home Inventory .. .. . .. ... . . ... .. $13.00
MFDII[H"DDUBIEDEHSHH............ $54 00 VIC 1906 SUPER ALIEN . . .. $19 00 VIGHEEJE{HI...I...-.,,...-.._......-..........Silﬂlﬂ
Syncomibox ot WOy ... . . ... ... s20 00 | VIC 1907 SUPER LANDER $23 00 VL 101 lnlmductl_nn o Computing . ..... ...... .. $19.00
VIC 1508 DRAW POKER .. = $23.00 VL 102 Introduciion to BASIC Programming . . . $19.00
VIC 1909 MIDNIGHT DRIVE $24 00 VM110 VIC 20 Programmars Relerancea Guide . $1500

In-gtock items shipped same day you call.
No risk, no deposit on C.0.D. credit card or phone orders. No waliling period

Apple

Call for availability and prices
on alt Apple compulers and peripherals.

for certified checks or money orders. All prices shown are cash prices,
add 3% for Master card and Visa. Pre-paid orders receive free shipping
in the continental United States.

Monitors

Terminals

Modems

Amdex 12" BRW $129 00 Teievideo
127 Green | $138 00 910 357900 Navahan Aulo $239 00
13" Color $349 00 912C $699 00 D Cat $ 169 00
NEC 920C $749 00 Cal $159 00
12B&W ... L $169.00 950 - $33800 | Hayes
12" Color ... $339.00 , tﬁa;l;im compuiers $749 00 Smart $239 (0
- eni
TI 10" Colaor $349 00 AgS $549 00 Livermore Star . .. $119 00
Nev. & Pa. residents add sales tax.
computer mail ord t
o §00-233-8950
Patricio
INTERNATIONAL CALLS AND IN PA. CALL (717) 327-9575 Habla
477 E. THIRD ST., WILLIAMSPORT, PA 17701 Espanol
Circle 87 on inquiry card. BYTE May 1982 425



Circle 174 on inquiry card. Clrcle 112 on inqulry card.

CP/M Compatibility |
for your TRS - 80

Pluggabie boards & powerful operating
system {T8/0S) run this
power packed lineup of CP/M \

program applications

on your
Wordstar® dBase JI°
ic-N-Eas)®
Magic Wand* Ward Data Base %%EIII' i
Processing . fManagement

. : TRS-
Mail Merga Mail —_— Mlasdglo - Finan{;im Calgc Star”
Mailman® Managemant or i Maodeiling Super Cale* I
X Special 7~ ™\ Busingss
Speilstar Applications Applications The
Supsrsort” Boss
. The
Freedom Family

Freedom Option $275.00 |
CP/M Compatibility

Freedom Plus
CP/M Compatibility Plus 64K RAM

Manual Only $25.00

Freedom Technology
International, Inc.

Helping Smallt Computers Do Big Things

To Order call 1-800-523-4067
In Pennsyivania call 569-2381
Dealer inquiries Invited

FEATURES:

® Menu driven zip code data base.
You simply type in the street
address, or P.O. box anywhere
in the U.5. Instantly, you have the

rip code needed. CP/ M
compatible.

$225.

For more information, call or write to:

COMPUTORIAL, INC. (213)933-8248
4520 Wilshire Blvd. * Los Angeles, CA 920010

*CP/M is a irademark of Digital Research, Inc.
*TRS-80 is a trademark of Tandy Corp.

- HEWLETT
(ﬁﬂ PACKARD
HP-87 s1895.00 |
12K Bytes standerd

19078 2K Him. mod. 239.00

?E:HT}IEE:;? ;I?Enfll?'l:::‘:l Basic iN ST ocK ATARI®
or TI-LOGO Aa:$1300 Y/C:$$689.95 COMPUTERS
Tems Instruments | ror ATari et & s00-

Homo p| d-er GHOST HUNTER [mmln te Pac-Man)
JI00BA BAK My d. 31100 OI l I
: mpute 1905.00 e o aan
HP-12§ ;,m,'.‘:“: et Only 800 16X 1080.00 889 95
: HP-41LYV Proo. IIIII'IIIIIE 741 00 529955 10 . ﬂll_ﬁ driva 600.0{ 469.85
SERVING YOU SINCE 1947 Hm Card rsadis 169001 16K ' ::'E" “inﬂ-l-th 1533% }?HE
inda ) 1 RETAIL Your Con | [ | ) )
HP 41 Dptmlrl wand 2:;33 10° colar monitor high ras EH.EI.E Jll.lr SUPE H""SH;EEIA'L ATARI 400 [16K)
§2108A  41C Memary module 2600 | 12K mamoiy maduls 339.956 314.8% Rera:d $595 00 Your Cost' $209 85
§2170A 41C Quad mem. mod. 8400 | Extended Basc 100.00 75.00 AD0 Lang. card opt. $49. 95
§21860A HP-IL intarluce 109.00 | Speach iynthesizer 149.95 128 95
: I02181A  Causatte drive 437.08 | Dith memory drive 499 95 394 9%
CABLE: "OLYRAV" LSA 82162A  HP-IL printar 9700 | Telephone coupler (modem) 224 95 139,96 TARI Progammabie
Main Showroom & Offices: H:gi ;“ lslwiun.-“nnnntlr EE:EE WTE'GIEMM slate} :;%%%E& Jln::i Colas TV Game
216 So. Oxford Ave, HP3C  Prog. scisntitic $9.00 ' ' 0 vy
Los Angeles, CA 90004 He e ﬁﬂ: prog. scientific '}:gg AIMEK CXIS $l39""
- EINaLE .
Telex: 67 34 17 HF-JLC  Prog. linanciel 118 .00 Lssdex Latge selection of Cassattes  Raya $275 00
HP-1tL  Prop. wiamilic 11400 1 High Ouahity Moniters v
WE HONOR VISA HP12C  Prog. financia 12700 | woon Doscopton Retast Cost Awri‘s game cartridge
TINLE . -
and MASTERCHARGE  [lgoi mindmn 8800 il irshli sito i | PAC-IMAN 15 HeRES
v SRI5A I dual drive 4499.00 | Cotor b 127 Coler, NTSC comp.mput, sudis emp B 1pds 499,00 156.00 . 3 95 ane par cuslomar
Tyl m.ru. 26118 Impact pontar 2908 00 | Coler 4t 13" Calee, RBG wpur_ b vos geaphics sphr 1295 00 198.00 35 While lupply lasts-the
i o i:qliﬁlﬂﬂ 1 h-.mltqull FFIEIEI " zgg:gg - hottest jame in town!
- M nola ,
ORDER DESKS 2616002 Plt/punt RO 124100 SANYO vonions
open 6 days a week! 0516004 Movc HOM 124.00 o ey Ao ome sttt Retair Your Cos { & T enwrees £330 9%
: : §6-18006 Adyv. prog. ROM 124.00 ck & white 39000 199.00 xi '
5%“ 0 “I"? qu' g"‘,g;'i‘ l‘g'u" S5 15007 Acartier ROM 23000 | 137 coloc (DM 6113) RGH, Wigh Res 119500 98900 | “xbe “en
rder Desks: ) 139- Eﬁ%ﬁ 16K mam. module  188.00 13" ator [new! high quality! 80 00 s o MXROFT | §95.00
TOLL-FREE TOLL-FREE I8 intwfaca 22000 | 127 Ereen phosphorous 00 26800 | wxin A0
_ : L | ‘ [ i 127 Black & white 34000 249.0
(outside Calif)  (within Calif)  [530aa  GFID interfec a2800 | ¥ Black & whits (the bestsaller) 23500 11000 |Crorhuan ehe i
800-421-8045 800-252-2153 F:gm: BCD intertace 40000 | 9" Graen phosphorous 295.00  199.00 APP L E
- . : ralie? pie. int, 239.00 , 1
Eﬂ:: :h:i:':;-h!: .:m! of phone ordess; HP- lhlnlu H} mr:'nl color graphic  125D.00 - c O O d ore
. : . IIEIIIIW interface —4 ' . .l I l COMPUTERS Asuail Your Cont
I e P, i i
any advertised price as long a4 ﬂn” $ 95 CO\APUTER 5K Personal Camputer ‘"C‘ 20 Disk :i:nm““" E;ggﬂu == :=I.I
;!:'lhc:;'m "g::f:‘:;‘&g:'g?;dl | ;32?{‘3:] (Expands to 32K} Works with any TV} Ennl: Iln|uh||| syriem 49500 330.00
ropehio) o AT, | MATIELEVECTAONCS | pnc it bl VICES o 860 (60 Pt | ey | BB RS
without notice, I’Afl ad :uplrcﬂdﬂ lMElll iISION Coammadore Uatasatte Recorde :'m;:".ﬁv:?:;; ﬂg‘;’gﬂ ;::::
all prnr!aus ads; min shpg & hndlg Most snimated TV gams! for VIC-20 Your Cost:$68.95 Wa carry all peripherals, Proiile 5Mb 43500 278600
$5.95; Send $2 for 112-pg ﬂ“*"ﬂlf Laige selection of cartridges! saftware & access. for the VIC-20 {wn will beat any pm:u!] I Sottwere & sccess. at similar discounts
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Software Received

Apple
AgDisk Flnanclal Man:ge—
ment Series One, an

agricultural financial-man-
agement package in Pascal
for the Apple 11, Floppy disk,
$140. Harris Technical
- Systems, 624 Peach St., POB
80837, Lincoln, NE 68501.

Alkemstone, an adventure-
type game for the Apple II.
Floppy disk, $39.95,
Level-10, Suite 507, 7475
Dakin St., Denver, CO
80221.

Apple-Aids, a disk-utility
package for the Apple II.
Floppy disk, $49.95.
Advanced Operating Sys-
tems, 450 St. John Rd.,
Michigan City, IN 46360,

Beer Run, an arcade-type
game for the Apple I1. Floppy
disk, $29.95. Sirius Software
Inc., 10364 Rockingham Dr.,
Sacramento, CA 95827,

Enhanced Graphics Soft-
ware for the IDS 460G /560G,
a graphics utility for the
Apple II. Floppy disk,
$44.95. Computer Station
Inc., 11610 Page Service Dr.,
St. Louis, MO 63141,

Graphic Writer, utility to

combine graphics with
Applewriter text for the
Apple 1I. Floppy disk,
$34.95. Computer Station
Inc. (see address above).
- Hadron, an arcade-type
game for the Apple I1. Floppy
disk, $34.95. Sirius Software
Inc. (see address above).

Hi-Res Computer Golf, a
computerized golf game for
the Apple II. Floppy disk,
$29.95. Avant-Garde Crea-
tions, POB 30160, Eugene,
OR 97403,

The Liberator, a program-
ming utility and library of
subroutines for the Apple II.
Floppy disk, $29.95. Pear
Software, 407 Terrace, Ash-
land, OR 97520.

Pascal Hi-Res Graphics
Dump Routine for the IDS
460G, a graphics utility in
Pascal for the Apple II,

Floppy disk, $44.95. Com-
puter Station Inc, (see
address above).

Snake Byte, an arcade-type
game for the Apple 11. Floppy
disk $29.95. Sirius Software
Inc. (see address above).

Sneakers, an arcade-type
game for the Apple II. Floppy
disk, $29.95, Sirius Software
Inc. (see address above).

Ultra Hi-Res Graphics,
utility for use with the DS
460G /560G printers with the
Apple II. Floppy disk,
$49.95, Computer Station
Inc. (see address above).

Atari

Atarl Word Processor, a
word-processing system for
the Atari 800. Floppy disk,
$149.95. Atari Inc., Com-
puter Division, POB 427,
Sunnyvale, CA 94086.

The Duplicating Machine,
a program-duplication utility
for the Atari 400 and 800,
Floppy disk, $19.95, Midwest
Software, 2707A Ridge
Court, Lawrence, KS 66044.

CcP/M

CP/M Adventures 1-12, a
series of Scott Adams's
adventures for CP/M (Z80).
8-inch floppy disk, $129.95.
Adventure International, 507
East St., POB 2343s,
Longwood, FL 32750.

Ficomp CP/M 2,2,
Utilities, a set of utility pro-
grams for CP/M (Z80),
8-inch floppy disk, $24.95.
Ficomp Inc., 3017 Talking
Rock Dr., Fairfax, VA 22031.

Copy86, a utility program
for copying Z80 CP/M files
to and from 86-DOS. B-inch
tloppy disk, $120. GIOS

Enterprises, 9784 Woodhol-
low Way, Sacramento, CA
95827,

PET
Concentration, Memory,
Cosmic Collision, Hangman,

and Torpedo Command,
games for the PET 2001.

Cassette, $5.99 each. Royal
Software, 149-45 83rd St.,
Howard Beach, NY 11414,
PET/CBM Cross-Refer-
ence Program, a cross-
reference utility program for
the PET/CBM. Floppy disk,
$29.95. Oppenheimer Soft-
ware, 79th Street Boat Basin
#39, New York, NY 10024.

Texas Instruments

Adventureland, an ad-
venture-type game for the
T1-99/4, Floppy disk, $29.95.
Texas Instruments Inc.,
13500 North Central Express-
way, POB 225012, Dallas,
TX 75265.

Car Wars, an arcade-type
game for the TI-99/4. Com-
mand Module (i.e., ROM
cartridge), $39.95. Texas In-
struments Inc. (see address
above).

The Count, an adventure-
type game for the TI-99/4.

Floppy disk, $29.95. Texas
Instruments Inc. (see address
above).

Ghost Town, an adven-
ture-type game for the
T1-99/4. Floppy disk, $29.95.
Texas Instruments Inc. (see
address above).

Pirate Adventure, an
adventure-type game for the
T1-99/4. Floppy disk and
Command Module (i.e.,
ROM cartridge), $29.95.
Texas Instruments Inc. (see
address above).

Pyramid of Doom, an ad-
venture-type game for the
TI-99/4. Floppy disk, $29.95.
Texas Instruments Inc. (see
address above).

TRS-80

Bisplan, a business-
modeling program for the
TRS-80 Models 1 and III,
Cassette, $20. Mariah Com-

Your FREE reference guide to

COMPUTER
SUPPLIES

: ....=-_ ,_._..-—‘ﬂ

11 1_1;;.51"”4.11-:1:”‘”:!!

To recelve your FREE 1982 catalo

c iy 1l

Here's our latest adltion . . .
)lr_uura FREE for the asking!

his direct corder catalog
features 48 pages of more
(han 1000 supply producits
for your small business
computer. Thousands of
data processing managers
nationwide buy their sup-

lies direct from this cata-

ofg because they like the
large sefaection, the ease of
ordering, the fast delivery
and the quality products,
Plus, we've just introduced
100 naw products to maet
the demands of an ever-
changing computer en-
vironment,

, simpiy call

Toll-Free 800-323-0628 (in Illinnlgs. call 312-
377-0990) or circle the Reader Service Card

number below.

Send for your free copy today!

VSSRLE 550

A Subsidiary of Wallace Computer Services, Inc.

3626 Stern Drive

St. Chartes, lllinois B0174

Clrcle 428 on Inquiry card.

1615 5. Stockton 5t.
lL.odi, CA 85241
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What's New?

8088 User’'s Manual
Intel’s IAPX 88 Book
details the 8088's architec-
ture and discuss its 8- and
| 6-bit reqisters, megabyte
memory-addressing
mades, and instruction set.
An overview of the 8088's
key features, addressing
techniques, and functional
extensions is provided. A
separate hardware section
covers bustiming and in-
terface considerations, in-
terrupt  handling, direct
memory addressing, and
interfacing memaory and
peripherals. Examples are
given of multiplexed- and
demultiplexed-bus personal
and small-business com-
puters, an 5-100-bus-based
design, and an 8088-based
video-display controiller.
The IAPX 88 Book costs
$7.50. Contact Intel Corp.,
Literature Dept., 3065
Bowers Ave., Santa Clara,
CA 95051, {408) 734-8102.
Circle 506 on inquiry card.

Microprocessor
Operating Systems
Microprocessor Operat-

iNng Systems provides In-
depth descriptions of Na-
tional Semiconductor’s
BLMX-80, Intel’'s iIRMX
80/88 and IRMX 86, Data
General's MP/QOS, Texas In-
struments’ Rx, Bell Lab’s
Unix, Motorola’s VERSA-
dos, and Ziiog's RIO/CP and
ZRTS operating systems.
The book s available for
$11.95 from Microcom-
puter Applications, POB E,
Suisun City, CA 94585,
(707) 422-1465.

Circle 507 on inquiry card.

Software

Business Review

ICP Software Business
Review analyzes software
solutions to business prob-
lems for the corporate and
data-processing executive.
Existing and potential
Information-management
problems are identified,
and software solutions are
proposed. Contact Inter-
national Computer Pro-
grams, 9000 Keystone
Crossing, Indianapolis, IN
46240, (800) 428-6179; n
Indiana, [317) 844-7461.
Circle 508 on inquiry card.

Tl Logo Source

Microcomputers Corpor-
ation has a new catalog
and a newsletter for Texas
Instruments’ TI-99/4A com-
puter users. The bimonthiy
TI Logo Source newsletter IS
flled with reviews and
news of the latest develop-
ments in Logo software.
The catalog is packed with
lists of available Logo pro-
grams. Both are free from
Microcomputers Corp.,
POB 191, Rye, NY 10580,
(714} 967-8370.
Circle 509 on inquiry card.

Data Manual

The design and opera-
tion of the OB68K] single-
board computer are de-
scribed in a data manual
available from QOmnibyte.
The OB&68K] computer
system features the
Motorola 16-bit MC68000
microprocessor on a Multr-

bus/IEEE P796 bus and soft-
ware compatibility with
Motorola’s MEX678KDM.
The manual is available for
$10 from Omnibyte Coip.,
245 \West Roosevell Rd.,
West Chicago, L 60185,
(312) 231-6880.

Circle 510 on inquiry card.

Microcomputer
Buyer’'s Guide

Webster's Microcom-
puter Buyer's Quide re-
views more than 150
microcomputer systems
from more than 50 suppli-
ers. Individual chapters
elaborate on the general
topics of theory, appiica-
tions, independent SOft-
ware vendors, and a wide
range of display and print-
ing terminals. The quide
costs $25, plus $2.50
postage and handling.
Contact Computer Refer-
ence Guide, 135 South
Harper Ave., Los Angeles,
CA 90048, (2]13] 852-4886.
Circle 511 on inquiry card.

CP/M Users

Software Directory

Vital Information’s
CP/M software directory s
designed to aid hobbyists
in the selection of soft-
ware and peripherais. The
directory contains maore
than 3000 entries, divided
into 33 sections by sub-
Ject. Program entries in-
clude publisher and list
price. A toll-free hotline is
available for subscribers
who have software, hard-
ware, or peripheral ques-
tions.

The directory coOsts
$19.95, plus $1.50 post-
age. Contact Vital infor-
mation Inc., 7899 Mastin
Dr., Overland Park, KS
66204, (BOO) 255-5119; in
Kansas, (913] 381-18(8.
Circle 512 on inquiry card.

PERIPHERALS

Hide Your Modem
The MB10303 is a com-

pact Beli-compatible
300-bit-per-second {bps]
modem intended for space-
saving applications. It mea-
sures 5.8 by 5.75 by 2 am
(2% Dy 2% by ¥ inches
and requires 33.5 square
cm |54 square inches) of cir-
cuit-board area. It operates
in full-duplex, manual orr
ginate, and manual or auto-
matic answer. It interfaces
at standard transistor-tran-
sistor  togic  {TTL] levels.
Power requirements are 40
miliamperes [MA) at +5
volts (V) DC, 25 mA at +8
o +18V DC, and 25 mA
at -5to - 12V DC itcan
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YOUR COMPUTER HEADQUARTERS

® ACCESSORIES FOR APPLE SENSIBLE Master Diagnostic ®
app e Videx Videoterm - 80 Col .269% The Appie Spelter . ... *58% (Formerly Brain Surgeonj . *42* app e
Videx Keyboaid STONEWARE
Enhancer¥ _........ ... 1194 MICRO PRO v 7
DG Hayes Micromoderm il '2gse  Wordstar 30 ... 26g% GRAUZELTES 7 0T
MiGrosall 16K Ram Card 1{59% Mall Marge .. | 84w ZTarm (CPIM).. ... . . a3~ /THE COMMUNICATOR
SUPER SPECIAL! \ saturm32KRamCarg . ‘198 Supersort........... SCIExpressad ... PACKAGE
VC Expand for Salurn Card *84* Brodebund Payroll. . .. .. 1288
THE NEW APPLE I Mounlain CPS MICROLAR S s Apple il piun.lﬂI(
Muiltilunction Card 1yyge DataFactory ... . . ..*118 GAME AND HOBBY ¢ Apple Disc Drive I
1 ¢ APP'. W P'Ul 126K Mountain Clock . .. " saqge Invoice Factory ..., :159:: TEmFIE cof Asphai . . ... ... 3 w/controller DOS 1.3
App‘. I'll SGE pﬂﬂkﬂg. Kaybﬂard cDmpany Tal Mﬂnagﬂf T 11H HE” rE' Warrlﬂr IIIIIIIII IEE.‘ . EC Huya‘ Mi:rumnd‘m Il
*12" High Resalution Numeric Keypad . .. ... :;gg:: HOWARD SOFTWARE {H;EEE;ESI ngfrl i G :gg:: e 12° Groen Monilor
Green Monitor Apple Pascal ... . ..... . i ggee  =rush, Crumple omp .
Apple High Spaed S LE‘E"J{EHF’EE‘;;E’E';‘tﬂa‘;‘e'ﬂiw'z;” Jabber Tatky . .......... 124 s Source Teldcommunication
82999 Do Paymar 188" Znd Adaition .- tagn Yalorteague Basenall .. 28 3225500
Lower Case Gh:‘p ,,,,,, i 3g* PERSONAL SOFTWARE gpmi iﬁ:‘mak. e 3:::
System Savarptan with Line Visicalc 3.3 S vyggn Nac ack ...........
Search Suppression . . . .. ‘T4"  yisiplot ... .. ... . .vis59% Joy Breaker .. ... e L24"
Apple Graphics, Tablel . . *648% vigigex ... ... "149" Space Quarks. . ... .. ... v24
THE HOME Verawriter Graphic Tablet *249 msmendw;s.plm Cowa3gee GepelicDeilt ... ’24:: BUSINESSMAN'S
ACCOUNTANT PACKAGE Speciali Game Paddles .. . M9 visiterm .. ... ... ... !;g:' {Hjﬁ-:;l Alert ... .. ... ..., :g;“ SPECIAL
WORD PROCESSORS  Visitile ... o N SiarThier L 24 * Apple i plus 48K
. Doesktop Planli . . . 1189 SiarThief .. .. ... ... ... 24 ppie Il plus
» Ap;_:la | FIUI 48K IUS - Pro Easywriter . .. . :1 49:: Deskiop Plan Il ... . *253% BugAltack ....... ...... v 4 * Appla Disc Drive JI
* ﬁpplﬂ il Disc Drive w/ DOS 3.3) WUS - Pro Easymailer . _ .. 119 g [} sq (o0
12* High | Orig. Easywrlter .. ... .. ., 179™ THE SOURCE i S 1300 w/interface DOS 3.3
* 12" High Resolution Appie Pie (WIP 40 Cal} . *104% Tejecommumication 159" Pool15..... . .. e * 12" High Resolyfi
b R Shuffle Board . ... ... .. 124% gh Nesolution
. Th Gl'_r'“" Manitor LJK Letter Perfect . ... .. ‘29" AARDY ARK St ST 3o Green Monitor
@ Home Accountant ggfﬂﬂg;?,:rﬂ:gm oty 2. Personal TaxPlan . 104" Dog Fight ... . ... 24 * Visicalc 3.3 Soltware
- o Individual Tax Plan ... .. Hggw ympic Decathion ... ..
349349 Executive Sacretary ... .*189% Three Mile Island . . . .. . b3 $2(07 490
Magic Window ... ... ... .'84 SYSTEM PLUIS ABM ... ... 134 0e
PRACTICAL PERIPHERALS AccountingPiusti ... CALL Rmopotwar. .. ... ......%32"
Miceo Buffer i 16K . .. . .. 1214% ASHTON TATE (El‘abn'e Wolfenstein . ... . :g;::
Micia Bulter | 32K . . . . .. 248** pRasedl ... ... . IR ork e,
Don't tie up your compuler 2o b .o 32
WOR[;YFS%.OEE;‘ESSOR whilg your printaer is printing! inlo. M“;g:’;l"c““ﬂlnﬁf + 1§20 Ea!cu;s- ............... :ga:: THE FAMILY SYSTEM
" FOR EPSON ONLY .« iqggu BEerRun.........oo. NOW ONLY
*» Apple il plus 48K Micro Buller Parallel 16K 11359 oo epqanager. ... Raster Plaster ... 24 52099“
¢ Apple Disc Drive i w/DOS 3.3] Micro Bufler Serlal 8K . . . 135"  )oh control System . . . *595% G%?Sgn ggs - - ‘3q0
¢ 12" High Resclution Monitor Client Billing System . .. .1279% Ao 09 nd Robbers . ... . %30
« OKIDATA Microline 80 Printerf SOF T ARE FOR APPLE o @ o acrern sorrwage  TigersinineSnow .. . 33 \ NEWI FIBERBUILY CASE
e Printer cable w/Intertace ALDS. ... ... . 199°* Dala Capture 4.0 40 Cal . ‘49 }EE Eﬁ'“ﬂ D'EE‘F“ ------ ‘E“ ¢ Fits Arblo & QPI;H
¢ |US Orig. Easywriter Basic Compiler . ... ... . 285 Dala Capture 4 0 B0 Videx .*ggu | De Shallere lance . .. 4% t Apple Disc Drives
Tasc Compller .., ... .. 149" Computer Baseball . ... .*32 e Detachabla Cover
32399“ Cobol-8B0 . ... .. .. .. 595 SOFTWARE PUBLISHING gﬂmiuterﬂuarterbach - :gi:i 365“
Context Conneciler .. .*145" PFSNew! ... . . . WY Gneakers. ...
USA PFS Aeport Newt . . .. . g TG Joystick ... L. 48
Appla is & registered trademark  Apple World 49 PHOENIX SOFTWARE LG s PS?UI? """" ‘i;:: Apple s a registered trademark
. USSR 1 LOG le.. .M qistéred tra
of Apple Compuler Inc. 3£5uper Graphics. .. . .. 33" Zoom Graphies ... ... '31"__ EW _ orappie of Appla Computer inc.
VP-3501 Videotex Data Terminal * SHARP MINI COMPUTERS « PRINTERS
Turn your home TV into a PC-1500 LED POCKET COMPUTER CE-122 16-DIGIT MINI DOT PRINTER GRAPPLER Graphic (nigi/Cabia . 139.95

Extonded BASIC syslem capable of 2 Print oul program & program performance

-sharing videolex dis )
time ? gimens. arrays. Full graphic commands  CASSETTE INTERFACE: Saves dala ar pro-

lay.

OKIDATA B2A 120 CPS. Bidirectional,

Now Only 5249!5 grams on casselle tape Search saved data | Friction and Tractor Feed, Serial &

by file name. g 95 Paratiel, 80/132 Columns . .. . ... 474.95
PC-1211 POCKET COMPUTER Now Only 104 OKIDATA B3A 120 CPS, Bidireclional,
Formidable cnrngullﬂﬂ power. Program-  CE- 150 Calor Graphics Printer with

o Friction & Tractor, 136§ Cal Serial &
\ DF'.m, mable wal:f:ﬂém;ag?'uagaul’; digit | €O E:E:nacl:lﬂal-:nb;?;r:?;f E: .alﬁs';i;;jln- |'h-| 5'?{:;:;? Paraliel, Takes 15" Paper. . ... 719.95

utl in' y -xpansiol Tracior Feed, {optional) ... ..... .. 54.95

[ﬁa HEWLETT OKIDATA OKIGRAPH™ Create il

lustralions, Graphs, Charts or whatever a

VIC 20 pACKAnD CAT scregntellsitio ... ... £9.95

CENTRONICS 7381 Graphics, 106 CPS
Monaspaced Mode, Right Justilication,

COMPUTER

w/AF Moduiator

Frictionand Tracier ... ... ... . §514.95
PRICED TOO LOW TO PRINT XEROX Diabto 630 with word process-
8K Memory Expansion . . . . . ... ... 59,95 TI 99 /4A COMPUTER . ing enhancement . . . .. . . RN 2299.95
Phone Modem 1/VIC by Bizcom .. ..138.85 NEW LOW PRICE %3 299 A Complete Computer System ;i;:;c'éﬂﬁg:c;giﬂmn3“ | '204‘95
DAT.ACDHDEH{”GEEE' Prog). .. .. -69.95 FREE! RF Modulator with In One Small P“ckugﬂ‘- Wheell Leiiarﬂuality F;rint:am“ﬁl:ﬁf;;’g
Sener Altan (aari g purchase of T 99/4A The HPB5A is a powerlul BASIC ¢ [TOH B510 Pro Wriler, 120 GPS, 136
icinight Driver cart) ... ... ‘2495 | THLOGOPHM3040 ... .. 89" |language compuler, complele with key | Cowmms, Parallel, Bidirectional, F1T. High
Househeld Finance (cass) .. ......29.85 Full line of hardwore, software Sl in one Seil ?::?:fl'apinedeég o Jﬁﬁ V€ | Resolution Graphics ... ... 508.95
CarCosticass) ... .......... . ...13.85 and accessories in stock! 5 00 NMEC 8023 Pro Writer, 100 CPS, 136 Cal.
Loan Analyzericass). ........... .13.95 ATA“I o New Low Price 1982 Faralial, Bidirectionai, Tractor and Fric-
Amok(cass.) ..... .. ........... .. 16,95 hon, High Resolution Graphics . . 484.95
Alien Bliiz [cass.j . ...z0.95 | ATARI 800 w/1BK . .. . . . .. *699° | Special! HP-83 (10 Giy) . . $1295% > & % EPSON » » »
VT 1064 6 Pk. Recreational Prog. ....49.95 | ATARI400 ... ... ... .. 329°{ New! HP-87TA . . . . .. Only *1885% | MX-B0 .. .. 449.85 MXBOFT .. . 549.95
Super Expender ............ ... 57.95 32K and 84K Memory Expansion MRIGOFT ... 719.95
Snackman ..................... 1495 | B10DiscDrive ... .. ... +459™ Modules for HP-87 In Stock! MONITORS
1
QUANTAM DATA 850 Intertace .. ........ ... .. 179% HP-125 Reg. 2750 . . . .. Only >1982% | SANYO VM- 45089 ' B&W . . . .. . 169 65
RS 232 Interface ................. 47.95 | 410 Programmable Recorder . . .*79% SANYO DM-8112CX 12" Green . . . .269.95
iem I':'Iemmy .................... 1?9.:5 Axlon32KRam ............ 134 | HP 82091M 5" Disc Drive. . . . . 1850 ﬁtg‘:’}g HM?-EEN{E; 13" Cojor .. .. .. Hil-:g
MOK . e 20.95 POPULAR ATARI GAMES IN STOCK! ' - 5 00 1201 12" Green . .. ... ... 178,
Mousehold Finance . ... .. ... 2995 HP 82905 Serialbrinter_______ 29900 ] \EC ic1201 127 Color .. 349.95
Homelnventory .. ... .. ... ..... .. ] We carry the full line of Tl and HP Prngrnmmublﬂ Calculators. BMC1200 .............. ... . ... 154 .95

CORPORATE ACCOUNTS WELCOME (212)260-4410

b h t 0 & TOLL FREE OUT-OF-STATE
Loy = 898551 |-4628
dMErds-tleclomnics-Aulio-Yided« QMPULETS «Uarkriome CCESSONIRS =

67 West 471h Street, New York, N.Y. 10036 PATRIEIS
115 West 45th Street, New York, N.Y. 10036 (371133 0
MAIL ORDER ADDRESS: 36 E. 19th 5t. New York, N.Y. 10003 —

Ca LIC »691B60

©1982

5661

ltems on sale tor limiled time only, and are subjecl to limited avaiiability. Nol responsibia for typographlcal errors. This ad supersedes all {.'lthﬂl' ads prior to Juna '82.
Prices elteclive as of April 23, 1982, and are subject to change without notice. All orders subject to veritication and acceptance. Minimum shipping and handling $4.85
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Software Received

Apple

Apple Spice, a set of
assembly-language routines
to supplement Applesoft for
the Apple Il Plus. Floppy
disk, $29.95. Adventure In-
ternational, 507 East St.,
POB 3435, Longwood, FL
32750,

Borg, an arcade-type game
for the Apple Il Plus. Floppy
disk, $29.95. Sirius Software
Inc., 10364 Rockingham Dr.,
Sacramento, CA 95827,

Eliminator, an arcade-type
game ftor the Apple Il. Floppy
disk, $29.95. Adventure In-
ternational (see address
above).

Executive Briefing System,
a system to develop and pre-
sent visual information for
the Apple 1l. Floppy disk,
$199. Professional Software
Technology, 180 Franklin
St., Cambridge, MA 02139,

Foosball, an arcade-type
game for the Apple I1. Floppy
disk, $29.95, Sirius Software
Inc. (see address above).

Key Perfect, a program to
verity keyboard program en-
try from a printed listing for
the Apple Il. Floppy disk,

$29.95. Micro-Sparc Inc.,
POB 325, Lincoln, MA
01773.

P-LISP, a LISP interpreter
for the Apple I1. Floppy disk,
$199.95. Gnosis, 4005
Chestnut St., Philadelphia,
PA 19104.

Rubik’'s Cube Unlocked,
solves Rubik’s Cube puzzle
for the Apple 11, Floppy disk,
$24.95. Double-Gold Soft-
ware, 13126 Anza Dr., Sara-
toga, CA 95070.

Saga #1 Adventureland, an
adventure-type game with
graphics for the Apple II
Plus. Floppy disk, $19.95,
Adventure International (see
address above).

Track Attack, an arcade-
type game for the Apple II.
Floppy disk, $29.95. Broder-
bund Software, 1938 Fourth
St., San Rafael, CA 94901.

Twerps, an arcade-type

game for the Apple Il Plus,
Floppy disk, $29.95.  Sirius
Sottware Inc. (see address
above).

VC-Manager, a Visicalc-
file manipulator for the
Apple Il Plus. Floppy disk,
$65. Micro Decision Systems,
POB 1392, Pittsburgh, PPA
15219.

CP/M

C/80 Version 2.0, a com-
piler for the C programming
language for CP/M (Z80).
8-inch Hoppy disk, %$49.95.
The Software Toolworks,
14478 Glorietta Dr., Sherman
QOaks, CA 91423

Microshell 1.1, an
operating system with Unix-
like teatures for CP/M (Z80).
Floppy disk, $150. New Gen-
eration Systems Inc., 2153
Golt Course Dr., Reston, VA
22091,

Catalog, a disk-cataloging
system ftor CPP/M (Z80).
8-inch Hloppy disk, $75. SRX
Systems, 2812 Woestberry
Dr., San Jose, CA 95132.

FloBASIC 1.1, a prepro-
cessor that helps produce
structured programs in
BASIC for CP/M (Z80).
8-inch tloppy disk, $90.
Terrasoft, 25 Bryan Rd.,
Rowayton, CT 06853,

Texas Instruments

Mission Impossible, an
adventure-type game for the
TI-99/4. Floppy disk, $29.95.
Texas Instruments Inc.,
13500 North Central Express-
way, [POB 225012, Dallas
TX 75265.

Strange Odyssey, an ad-
venture-type game ftor the
T1-99/4. Floppy disk, $29.95.
Texas [nstruments Inc. (see
address above).

Tl Invaders, an arcade-
type game for the TI-99/4.
Command module (ROM
cartridge), $39.95. Texas In-
struments Inc. (see address
above).

Voodoo Castle, an adven-

ture-type game for the
T1-99/4. Floppy disk, $29.95.
Texas Instruments Inc. (see
address above).

TRS-80

AW Rats!, an arcade-type
game tor the TRS-80 Models ]
and lI. Cassette, $14.95,
Creative Thaumaturgy, POB
107, Forest PPark Branch,
Dayton, (OH 45405.

Crunch, an arcade-type
game tor the TRS-80 Models |
and IlI. Cassette, $14.95.
Creative Thaumaturgy (see
address above).

Earthquake San Francisco
1906, an adventure-type
game for the TRS-80 Models |
and 1II. Floppy disk, $20.95.
Adventure [nternational, 507
EFast St., POB 3435, Long-
wood, FL. 32750,

Electric Pencil 2.0, newest
version of the word processor

tor the TRS-80 Models I and
[11. Floppy disk, $89.95. {|G
Inc., 1260 Waest Foothill
Blvd., Upland, CA 91786.
Lion's Head Adventure, an
adventure-type game for the
TRS-80 Models I and I1]. Cas-
sette, $14.95. Creative Thau-
maturgy (see address above).
Stinks 3.0, a chess-playing
program for the TRKS-80
Models [ and {I]. Cassette and
Hoppy disk, $39.95. William
A. Fink, POB 5912, Light-
house Point, FL 33074.
Space Invader, an arcade-
type game for the TRS5-80
Models | and 1Il. Cassette,
$14.95. Creative Thauma-

turgy (see address above).

Super Colar Writer 1.0, a
word processor for the
TRS5-80 Color Computer.
Cassette, %$49.95, Nelson
Software Systems, POB
19096, Minneapolis, MN
55419,

Trashman, an arcade-type
game for the TRS-80 Models |
and [II. Cassette, $14.95.
Creative Thaumaturgy (see
address above).

ZX80

£XB80 1K Disassembler, a
disassembler and memory
test for the 4K-ROM ZX80
and the Microace. Cassette,
$9.95. Lamo-Lem l.abora-
tories, POB 2382, 1.a Jolla,
CA 92038.

ZX81 1K Disassembler, a
disassembler and memory
test tor the BK-ROM ZX81
and the Microace. Cassette,
$9.95. Lamo-l.em Labora-
tories (see address above).

Other Computers
AC Circuit Analysis,
analyzes complex electronic
circuits for transfer function
or impedance for the Atari
800. Floppy disk, $39.95.
L. W. James and Associates,
1525 East County Road 58,
Fort Collins, CO B0524.
Ezlabel, a mailing-list and
label-printing program for
the IBM Personal Computer.
Floppy disk, $39.95. Sys-
temics, 3050 Spring St., West
Bloomfield, MI 48033. @

This ts a list of software packages that have been received by
BYTE Fublications during the past month. The list is correct to the
best of our knowledge, but it is not meant to be a full description
of the product or the forms in which the product is availlable In
particular, same packages may be sold for severai machines or in
both cassette and floppy-disk format; the product listed here is
the version received by BYTE Publications.

This is an all-inclusive list that makes no comment o the qQuality
or usetulness of the software listed. We regret that we cdnnot
review every software package we receive. Instead, this list is
meant 1o be a monthly acknowledgment of these pdckayes and
the companies that sent thern All software receved s considered
to be on loan to BYTE and is returned 1o the mdanutdadcturer after o
set periad of time Compatues sending software packages shioutd
be sure to include the list price of the packages and {where dPRIra-

priate) the alternate forms in which they are available.
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‘ l
I ¢: Commodore Computer
VIC 20 Personal Computer $ 29995
VIC 1515 Graphic Printer $ 395 (0
! CBM 4016 $ 995 OO '
i CBM 4032 . $1295 00
CBMB0O32 $1495 00
( BM SuperPet 9000 $1995 .00
] C B 8050 Dual Disk Drive $1749% 00 !
CHM 4040 Dual Disk Drive $1295 OO
CBM 2031 Single Disk Drive % 695 00
CBM 4022 Tractor Printer $ 795 i)
CHMBMOIEEE Madem . 27910 |
( BM Datasette $ 7495 Professional Software/: ¢ inv Conmpuners '
CHBMAIEEE Intertace Cablo £ {4 4ygq Wordbro b d bamualy of CBNMNUW ORd o essimg P'ragtanas
{IFFE-IEFE Intertace Cable P 449 U5 WaordPeo 2 Plas $ 14949 un
WardPro 3 Plus 295 O
PR AR Waordboo - o, 4000
/ it WL M WordPro S Plas Gor CBALBOYGH b 450 O
Ty Lhe Admanistrator (DataBase 1or € BAY) B 6OH0 D0
I ;‘J_f "nmw'"[ " Power M Programmers Utility REOAM) Y H94YH
IntoPro"™ DataBase tar C HAY $ 2495 O1)
~ VA Atarl
Atari HN) 16K $ U9 (0 ]
Atart BOU 1ok (imel BASI
cartridpe) 899 O
I Atan 41¢)
Amdek Monltors Recorder $ 4y 95 CMD Mupgt
| N - - MO BODA Mupil Controller U955 )
Video 100¢; $ 179 00 Atari 810 Disk stalts Liser Het Lo
Videao 0O $ 200 00 I [ Irive $ 5U49 Y7 {'h.lt Il;j:;{ ;” “,T;:; '![ I|”,I B ““”“”“H}}r
Calor % 4449 ()} Atarc 822 Thernmal P h;”:H DL ke '":” 00
Color 2 6§ 599 00 Printer $ 2949 45 rinter Modoie B 300 00
|
Qume
Sprint 9745 24495 00
lractorOption % 210 (04
Epson Printers
| MX 71 . $ 299 95 |
MX-B0w/CGraphtrax B 04500
MX-BOF 1 745 {KH)
| MX100FT $ 945 (0
IN I ERFACE CARDS Diablo 630 Printer
8141 RS-E.?H Interface Board $ 7500 Diabio b 30 $3710 00)
HHEIRS—EJ? Intertace Board Iraclor Option $ 150 00
w/2K Bufter 149 00
8151 RS-232 Interface Board E—
wIXJON-X/OF $ 170 00 NEC Spinwriter Printer
Hjhl {FEE ll‘llEI’deE— qurd $ 5500 NEC 77 30 $ 1085 00
8131 Apple Intertace Card $ 4500 |
| | o NIC 7710 $ 3085 06
8232 Apple Interface Cable 1500 o
8220 TRS-80 Cable $ 35 00 NTC 7720 hIo1H00
' ' ' NEC 1510 2200 ()
—— NEC 4500RED $18495 O
_ Iractor Feed Opttons are availlable
*WordPro, POWER, & InfoPro are registered — o
trademarks of Professional Software inc.
CALL FOR OUR 70 PAGH CAIALOG FOR COMPLLTT PRODUICT FINE ANDY PREEE TISTINGS
WE WIHT MATCEE SOME ADVERTISHD PRICTS ON CERIAIN PRODUIC TS TISTHID UNDR SIAI AR CINSTOOK T CONEYTIONS
\ N EECO MON-FRI 3:00 - 530 ES.T.
' R
679 Highland Ave. (61 7) 449'1 760 @ﬁ Miine

Needham, MA 02194 TELEX: 951021 MASTERCARD " UISA
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“ATARI HOME COMPUTERS

Ll e LG L

Texas Instruments

TI-99/4A 5299

PY{AZ210D0 A F Modulalor . . .. $29.00
PHP {600 Telephone Coupler . .. .. .. ... . 8179 0d
PH¥$ 1200 Periphetal Expansion Box . $193 00
ATAR‘ 800 PHP 1220 RS 232 Card . . . $143 00
PHP 1240 Disk Controller . $199.00
16K ... $669 ATAR' 400 PHP 1250 Disk Drive - $31900
PHP 1100 Wired Remote CHHlTﬂHEI’E [F’alr] £33 00
32K ... $749 16K ... $299 PHP 1260 32K RAM $229 00
48K $779 PHP Printer Solid Stale . . . 3319 00
“v " 32K . m $389 PHM 2006 Home ¥ inancial Decisions .. %26 00
4BK $489 EHE o1 PEfEﬂﬂH‘! Record Keeping . . :;ggg
- . 5001 Mailing List . . . . . |
;:g g:fgf:e 5:;3 gg . . PHD 5021 Checkbooh Manager .. $18.00
- , ATARI PROGRAM EXCHANGE PHM 3008 Video Chess . $60 00
a2z Priner 25100 Eastern From 49 $2550 | pHM 2010 Physical Filness $26 DO
O e 2h28 00 | Avalanche $1550 | pram 3009 Football |  $26 00
R hoderm tvoa oo | Qutaw $1550 | pHm 3018 Video Games | ... %2600
820 Ip”":" : ﬁgg Eﬁ 147 Landing Simutation $1550 } pym 1024 Indoor Soccer . . $2600
:,5” 'HESHEE s29ng | Dabel $1550 1 pyim 3025 Mind Challengers . £22.00
ew 2 System - Dog Daze $1550 | plym 3031 The Attack £35 00
(230 Paadle 218001 Downht StH50 } pym 3032 Blasto .. . . §22.00
Cx40 Joy Stick $18 00 Allack! $1550 { pm 3033 Blackjack and Pokes .$2200
CX853 16K RAM Blackjack Casino $1550 | pHm 3034 Hustle o 22 00
Microiek 18K RAM _......... .. ........... .. .. Acvarsill $15 50 PHM 3016 Zero Zap . . <18 00
Microtek 32K RAM ... ... .. ... Daminalin $1550 | prm 3037 Hanqman o <18 00
Ramdisk {125“] ............................. ‘42995 Solitare €15 50 PHM 038 EUHﬁEC! foul .. $18 00
Intec 48K Board .. .. ... .. ... ...l $199.95 Disk Fianr $1550 | prM 3014 Yahizee | $22 00
Intae 32K .. .. e $39.95 Supersnr €15 50 Tomhstone City 215| EE“'LI”]' ¢4 00
All RAM PTIEH! ﬂ"ﬂ'ﬂd l‘hruugh July 1982 only Dala Management €15 50 Munch Man . _ %14 .00
One year extended warranty o0 Chamelson $15 50 T 1 INVADERS . £14 00
481 Entertainer 189 .00 Instedi €15 50 rAR WARS 14 00
482 Educator %130 ¢0 Insnmnea . 31550
4873 PfﬂglﬂM”\El 49 D0 M'yl' First A]phﬂhf’* . 52550
484 Communrcator . $144 00 Mapware e ::?EE s
ATARI HOME COMPUTER PROGRAMS | [UE0W D05 £15 50 Printers
HOME OF FILE Weehkty Planoer 515 50
CX404 ATARI Ward Processor s11500 Bowler's Data Base 1300 Smith Carnna TR1 . $699 00
CX8102 Calculator 32900 Banner Generalor €11 50 Centronics 7399 $£519.00
Cx412 Dow Jones Investiment Evaluatos 199 00 Cryslal Sattware Centronics 739.3 $619.00
CX4109 Graph It Joyslick optiana! t17 00 Bermuda Fantasy €26 00 Di-ahln Elb Sper:is'ul' . . '$1rgg o
g:::?; ::m'l‘inq Uﬁ; L Analvei :?2 gg Benealh Pytamdds $20 00 Epson |
orinaqe oan Analysis ' Galacrtic Quest $26 00 '
CYX4103 Statishics 1 20 00 House of Usher £20 00 niﬂﬂ%;;{ﬂra"rax e e iﬂﬂ-igﬁ
CX8107 S1ock Analysis £70 00 Forgoten Island L2600 M % 100 e all
CXL4015 TeleLink 1 £231.00 Haunted Palace €17 00 NEC -
HOME STUDY Campuman {Arcct Rec  Gen {edger 8021 €549 60
CX%4101 An invitation {o Programrmng 1 70 00 invertory Paytoll. ea ) <110 GO i : 149 o0
CX4106 An Invitation 1o Programming 2 $23 00 Gynapsse 7790 S o Call
CX4117 An Invitalion 1o qurammmg 3 52300 Fite Managen 800 €59 95 271D e
Cx4107 Biorhythm £13 00 Dodge Racer 519 00 oty .
Conversational Lanquages 1Fa ) $46 D) I Chickan £74 03 Bizl 3495 00
CX4121 Energy Crar 1300 Slime X274 (0 1A €749 00
CX4114 European Cnunirm, & Capuals L1300 Nayldos $£24 00 i - 511?9.0[}
CX 4108 Hangman, Joystick optional €13 00 Disk Manager <24 (0 . tor
CX4102 Xingdom $1300 Fotl Apocalypsa 24 00 "?1[] 43 El:ljs' $1469 00
CX1L 4007 Music Compaser $34.00 A< combler €79 00N F10 55 OPS ca)
CX4123 Scram, uses joyslichk $2000 Pratector . 74 00 F'mwr-iIPr ' 54?.; 20
CX41127 States & Capitais $13100 EXPY |Automated Eﬁ.mmlalmm - 3.
CXx4110 Touch Typing $20 00 Rir ochet 81450 Talley
HOME ENTERTAINMENT Crush Crumble & Chomp $24.00 BO24 L - $1629.00
PAC MAN .. S35 00 Slar Warrio . $2900 | ips
CENT'PEDE .. 2:333 Rescue al Rigel . $24 00 Briem S al!
CAVERNS OF MARS A Datesiones .. $16 00
CXL4013 Asteroids $29.00 Invasian Orion . S1B 50 ':;GE;‘:F’:;:;;;:S;“”’ & Cable e 53;;}5
E::g?ﬂ?:i:gia" ::}; E::‘J G"T:::i'm Asterond 522.00 Cablas Available For Most Interfacing Purposes
CXL 4009 Compuler Chess . :ggg Jaw Breaker 27 00
CX1.4012 Missile Command . Moush ATTACK £31 00
CXLA0DA Space Invaders . $29.00 The Next Slep €34 N9 Com pu ter Cove rS
CXLAQYY Star Raiders . . :gg% Soflpoatn £27 00
CXL4006 Super Breakout .. . Wizzard & Princess $29 00 \
CXL4D10 3D Tic-Tac Toe $27 00 | Arcade Flus ATT “ggﬁ;‘;’jT‘éfgﬁfﬁ;&fﬂ?&;‘3'JH
CXL 4005 Video Easel $24 DN Ghost Honter (cassete) 24 00 .
PROGRAMMING LhHGUAGES AND AIDS K. Bﬁhnﬁl Hurer {disk} <30 00 Atar 400 <6 99 Coemmoadore VIC 2056 99
CYXL400] Assembler Edilor . $47 00 yle . an - - Commodore B032 $14 99
ATARI BASIC $47 00 K BYTE Krazy Shaol Oul lHDM] 39 0o man. AQQ . . %6 99 Commodore
CX1.4007 : . K DOS C .. $69.00 Atari B10. . %6 99 20504040 %1099
CxXa8126 ATARI Microsoft BASIC | $70 00 Visicale $179.00 | All Alar Covers are AR
CXL&OVAPILOT . ' $7200 i ptterpettect {Waord Processor $109 00 Beige o Raval Blue o
CX405 PILOT (Educalional) S10500 ¥ Data Solt Textwizzard ... ... ... <o, . $89.00 ' Are Foyat Bl _

Most soltware for Atari 400/B00 available on cassette or disk.

computer mail order west
«wrowrmee 30 0-648-33 ||

;?hr:gn IN NEVADA. CALL (702) 588-5654
Espanol P.O.BOX 6689. STATE LINE, NEVADA 89449
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BUSINESS MACHINES

SOFTWARE

B e ward Pro 5 Pius 3315 00
wWoid Pro 4 Plus £259 00
o S Ward Pio 3 Plus £199 00
Commodore Tan Package $589 00
Visicalc 5179 00
HP+87 . e - . . 81769 00 The Source <89 00
HP 125 SR e - 31989 00 Q2Z Inonnation System $285 00
HP«B5 16K Memory Module . $169 00 Dow Jones Porlioho %129 U0
'« Dual Master Disc Diive | . 31765 DU Pascal _ £239 O
Hard Disk wiFloppy %4349 00 Legal Tiune Accounting %449 00
Hard Dish . . $3440 0Q Woard Cratt BO 5289 00 31 039
“aweet Lips” Plotter $1145 00 Powe!r $79 00 ]
80 Column Pranier 5799 D40 Sochet 2 Me 20 00 4032 S99 00
87 CPiM ... .. . $399.00 Jinsam LCall 11 E S 769 00
87 128KMemory ......... ... ... ... ... $610.00 | maGIS fCall 8096 Upgrade Kil £169 00
87 Visicale .. ... ... ... ..... .. ... $205.00 CPA .. SCall Supet Hel %1599 00
Aeal Estale Package .. .. ... . .., . = $Cal 2014 $4 39 04
L : . .
HP 41CV Catcu'atﬂr "ot $23900 The Manage: $209 L0 8250 Doubled Sided Disk Drive ... ... 81699 00
a1c . SR $18900 | < .viiim $129 00 > Megabyte Hard Dvisk ... . .. .. . $2399 00
e, 3104080 | gpy ventory Control SIYL) OO $1.099 (0
12C SO0 Bpy o Costing SIVG UL 4040 $9b9 (0
340 SO0 gpi pyyron $31800  BI00 (L etter Quality) $ 1794 Gt)
8¢ X 311300 Bp) General Ledger SIZ90U ALY $ 759 0u
HP*41 Printer AT AR B e . HEEO0 L e e SAM SP90U abdy 3544 G
_ HPIL CALCULATOR PERIPHERAL S Crealive General Ledgie 5229 ) Pel 1o IEEE Cable 387 00
:; Mtu?*g' " :;2; gg Crealive Avcounts Receivahle 229 00 IbEE tGIEEE Cable S48 (i
gital Lasselle Creative lnvenl $229 00 Tracta Feed lar 8300 2AU )
PunterPlotter Sq1gng | TIANYE Tnventory actor beed o g >0 00
Card Readeq $164 00 s
Cphcal Wand | 949 00 VlC 20 239 _ ncbiarar b "
I.'. c_ . Cwr ey hcachoar-ar u'lc=2u h
D BN WAV Vs W o Tl B f - q
CO M P L ET E I.' ,I-/’ l.lfl iltl-a’-' ‘ ‘ '.I'-i"r‘ 5 ? . '. :}’ '. '\ |II
CALL FOR AVAILABILITY AND PRICE ! I'J-J LY ¥ '| 3R BRI AR
| FOR NEW VIC 64 '\
8001 A $74900 | wiC 6 Pack Program $44 i -; ]
BG 1 3749 00 VIC 1530 Commuoudaie Dalassetie 569 i) - - o ' T
8012 534900 | wic 1540 Disk Drive £499 00 Ternmunal $173 GO
Accounis Receivable 544 00 VIC 1515 VIC Graptue Pointer $419 00 L Wors Sy 4 (M)
Wurd Processing $39% (M) VIC 1210 3K Menoy Expander ERY VY Graliz Menagene RN
Genergl Acoouniing SATH 0 VIC 110 8K Memary £ AP infesr CER ALY VIO PICS S 15 ()
Inventary Cantiol S99 0 Tk VI & oapransian LYY {hi) Ticker Tape L1300
Job Caul 5245 (U VIC 1OV RS23:C Ternunal Indedlace 943 M) Haitner Headhnu £ ¢ 2
VIO THIS VIC TEEE 487 (Literface wBb Uu MY 232 S 39 (3)
» VIC 1211 VIC 20 Super t e $H73 Ll VT 106A Recreal an Pack & 44 ()
D I S ks VI 202 viCTerm | Termunal Emulator 59 00 VIIO7A Home Calculanon Pack A 44 i) I
VIL 1212 Programiners Aid Canligge 45 O V1 164 Programmable ChatactoiGamegraphics $12 00
I VIC 1213 VICMON Machime | ablguadge Momigr  $45 0y Hausehold Foagange 47 00
Maxeil VIC 15901 VIC AVENGE RS LYY VIC Gamues S1G (H)
MD [ ibox of 10) S3b () VIC 1504 SUPERSLOY PR R VIC Homi dovinigry 514 (H)
MD )l ibox uf 10) a6 () VIC 1906 SUPER AL{E N KRR VILD Heotk ol 1 S0 tHy
MED 8 ) : 44 00 VI 1907 SUPER LANDE R B4 U0 VI Intraducoon 1o Campuling 14 LU
MED 118 Double Density) 54 (U VIC 1908 DRAW POKER L2900 VI 2 Inhiadtuc oty BASIC Pragramming S14 01
Syncom ibox ol 10 . 249 (0 VIC 1909 MIDNIGHT DRIVE S2 1 nn VMU0 VIO 20 Progiiomimear s Heleren e U S5 0t
in-stock items shipped same day you call. No risk, no deposit on C.O.D.
Apple orders. Pre-paid orders receive free shipping within the continental United
States with no wailing penod for certified checks or money orders, All
Call for availabiiily and pices ptices _shnwn are cash prices. Add 3 for Masterca_rd and Visa. NV and
on all Apple camputers and petipheraly PA residents add sales tax. A items subject to availability and price change.
| T -
Televideo Monitors Modems
%579 00
312C 699 OU e e
G300 %749 00 HMC 12 (Green SHE () Haye,
325C S 749 0 | ANtk Sttt SN Ui
950 S939 00 “‘Z“m’ Bt Chranograph 5189 00
Cal ol computers ':f““” | 1440 M teinaenm S S IHE
82 ool E:“"" Il pYPAE LY P 10 SO
HOZH Call Lovdden 1l b B ot ron Rl S0
H16 oot TI 10 Color SRECRTY U Gt S1h9
B0 _ L all Jeanlbe S g Gy S NIETS Lol S1hY 0y,
L T . - - - - e A
Nev & Pa residents add sales 1.
t .I d
Paliicio
INTERNATIONAL CALLS ANDIN PA CALL(7Y7) 3247 9575 Haibia
477 E. THIRD ST WILLIAMSPORT PA 17701 Espanin
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Lil' Men from Mars, an
arcade-type game ftor the
Atari 800. Floppy disk,
$23.95. Dynacomp Inc. (see
address above).

Mailmaster, a mailing-list
utility program for the Atari
800. Floppy disk, $39.95,
Dynacomp Inc. (see address
above).

Protector, an arcade-type
game tor the Atari 400/800.
Floppy disk, $29.95, Synapse
Sottware (see address above).

Stockaid, a stock perfor-
mance-analysis program for
the Atari 800. Floppy disk,

$29.95. Dynacomp Inc. (see
address above).
Teacher's Aide, a tutorial

package covering elementary
mathematics tor the Atari 800Q.
Floppy disk, $17.95. Dyna-

comp Inc. (see address
above),
Tricky Tutorials, a six-

lesson package covering ad-
vanced programming for the
Atari 400/800. Floppy disk,
$99.95. Santa Cruz Educa-
tional Sottware (see address
above).

Turnkey and Menu, an
auto-execute utility ftor BASIC
programs for the Atarl 800.

Floppy disk, $17.95. Dyna-
comp Inc. (see address
above).
CP/M

68000 Disassembler, a dis-
assembler tor 68000 systems
based on the Motorola Exor-
mac. 8-inch floppy disk, $200.
Norsoft Consultants, Veungs-
dalveien 1, 3600 Kongsberg,
Oslo, Norway.

The Programmer’'s Appren-
tice, a program-development
system for creating MBASIC
source programs for CP/M,
8-inch floppy disk, $800. The
Software Group, 10471 South
Brookhurst St., Anaheim, CA
92804.

PET

Genesis, a program to de-
velop computer-assisted in-

structions for the PET/CBM.
Cassette, $30. Greenwood
Software, 1214 Washington,
The Dalles, OR 97058.

Phantom Figher, an arcade-
type game tor the PET/CBM.
Cassette, %14,95. Magpic
Carpet, POB 35115, Phoenix,
AZ 85069.

Pharmacology Update, a
tutorial package tor health-
care professionals for the
PET/CBM. Floppy disk,
$149.95. Dynacomp Inc.,
1427 Monroe Ave., Roches-
ter, NY 14618.

Star Voyager, an arcade-
type game tor the PET/CBM.
Cassette, $9.95; tloppy disk,
$12.95. 1Paul Yates, 1955
Shady Brouok lane, Morgan
Hill, CA 95037

Vortex, an arcade-type
game for the PET/CBM, Cas-
sette, $14.95. Magic Carpet
{see address above).

TI-99/4

Space Spiders, an arcade-
type game for the TI-99/4.
Cassette, $9. Glo-Data, OB
374, Stony Point, NY 10980

Video Titles I, a program to
produce customized titles for
video recordings tor the
TI-99/4A. Floppy disk, $24.95
] & KH Software, 2820 South
Abingdon St., Arlington, VA
22206,

TRS-80

BASIC Faster and Better
Demonstration, a software
library of demonstration pro-
grams for use with the book
Faster and Better & Other
Mysteries for the TRS-80
Models [ and [II. Floppy disk,
$19.95. 1JG Inc., 1260 West
Foothill Blvd., Upland, CA
91786,

- BASIC Faster and Better
Library, a sottware library of
routines for use with the book
Faster and Better & Other
Mysteries for the TRS-80
Models | and III. Floppy disk,
$19.95. [JG Inc. (see address
above),.

Battle Trek, a Star Trek-

type game for the TRS-80 141 Harvard Ave., Tacoma,
Models 1 and IIl. Cassette, WA 98466.
$29.95. Voyager Software, Gradebook 2.0, a disk-

POB 15-518, San Francisco,

CA 94115. the TRS-80 Models 1 and 11
Ghost Gobbler, an arcade- Cassette, $34.95. M Com-

type game tor the TRS-80 Col- puter Club, 333 75th St

or Computer. C(Cassette, Downers Grove, IL 60516.m

$21.95. Spectral Associates,

based gradebook program for

Thus is a list of softwaie packages that have been received by
BYTE Publications during the past month. The hist 1s correct to the
best of our knowledge, but it is not meant to be a full descoption
of the product or the forms in which the product is available In
particular, some packages may be sold for several machines or in
bath cassette and floppy-disk format; the product listed here is
the version received by BYTE Publicattons.

This is an all-inclusive list that makes no comment on the quanty
or usefulness of the sofiware listed. We regret that we cannol
review every software package we receive [nstead, this list is
meant (0 be a monthly acknowiledgment of these packages and
the companies that sent them All software received is considered
(O be on loan to BYTE and is returned to the manufacturer after a
set period of time. Companies sending softwadre packages shoultd
be sure to include the list price of the packages and {where appra
priate) the alternate forms in which they are avalable

$89.95 A+ T

=

-COME ASSEMBLED AND TESTED
PASS A 72 HOURA BUAIN IN PERIOD
HAVE AUTG SAVE POWER CIRCUITRY

ARE COMPATIBLE WITH APPLE )™ " AND APPLE Il PLUS ™"

PERISOFT INC.

5128 Calle De Sol, Santa Clara, CA 95054
40B) 727-99H9 TYELEX 17G6181
*APFLE Il ANO APPLE W PLUS ARE THADEMARKS OF AFPLE COMPUTEH iNC.

Circie 30% on inguiry card.

PERISOFT's PRICES PLUNGE
ON PRODUCTS FOR YOUR APPLE* !

PRINTER+REAL TIME CLOCK

ECONOMICALLY PRICED FOR THE USER
NEECING BOTH PARALLEL PRINTER INTER-
FACE ANDO REAL TIME CLOCK
CAPABILITIES . THIS BOARD HAS ALL THE
FEATURES MENTIONED BELOW FOR QUR
PRINTER/PARALLEL AND REAL TIME CLOCK
BOARDS. COMES WITH ADDITIONAL SOFT-
WARE .

ASYNC. SERIAL BOARD

THIS R5232C COMPATIBLE INTERFACE
BOARDO HAS A 6860 UART, HANDSHAKING
LINES AND CRYSTAL CONTROL. IT CAN
HANDLE FULL OR HALF DUPLEX, ODD, EVEN
OR NO PARITY, 1 OR 2 STOP BITS, 7 CR 8
BIT WORDS AND 60 TO 19.2K BAUD.

REAL TIME CLOCK BOARD

PROVIDES REAL TIME AND DATE INFORMA.
TION. ON BOARD MONITOR FACILITIES
TIME, DAY, MONTH, YEAR SETTING.
COMES WITH NICAD RECHARABLE BAT-
TERY. CRYSTAL CONTROLLEOQ. JUMPER
ENABLED INTERRUPT RATES OF 1/1024
SEC, 1 5EC, ¥ MINUTE OR 1 HOUR.

PRINTER/PARALLEL BOARD

CONFIGURABLE AS A PAINTER iINTERFACE
WiTH HANDSHAKING SIGNALS OR AS A
TWO WAY FORT. CABLES FOR VARIQUS
PRINTERS AVAILABLE. COMES STANDARD

WITH FOUR DIFFERENT PRINTER DRIVERS.
SPACE IN EPROM FOR USER'S DRIVERS.

ASYNC.+REAL TIME CLOCK
COMIKG SUON

ALL OF THESE BOARDS MADE BY PERISOFT INC.:

-HAVE SOLDER MASK + 5ILK SCREEN

HAVE GOLD PLATED FINGERS
INCLUGE FULL DOCUMENTATION

DEALER
IN EUIHIEE)
INVITED
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the more than 83,000 public
elementary and secondary
schools in the country. This
would amount to a donation
of at least $200 mitlion, based
on the list price of the system.
in order to do this Apple
wants Congress to change the
current law to allow the com-
pany a tax break for the dona-
tion. The current law says
such deductions can be made
only for scientific equipment
given to higher-level educa-
tional institutions for research
purposes.

Such a give-away would, of
course, pay handsome divi-
dends for Apple. After all,
how long would a school be
able to live with only one
Apple computer? And centain-
ly students would try to con-
vince their parents that they
simply must have an Apple |
to do their homework be-
cause there is only one at
school and they can’t get time
on it,

In last month’s column
mentioned that, despite
Apple’s cancelling of discount
mail-orders, dealer adver-
tisements continue to appear
offering discounts on Apple I
computers. However, note
that these outlets are not fran-
chised Apple dealers. These
are discount outlets that buy
machines from overstocked
Apple dealers. In fact, many
franchised Apple dealers
count on these resales to keep
volume high so that they may
qualify for higher discounts
from Apple, Apple is attempt-
ing to stop this ““brokering”’ of
computers but as yet has not
been successful.

Concurr-nt CPIM: CP/M
 without doubt the most
popular disk operating system
for 8-bit microcomputers.
Digital Research keeps im-
proving CP/M by adding new
features while maintaining
compatibility between newer
and older versions, thereby
insuring continued life for

languages and applications
software. The firm’s latest ver-
sion 15 Concurrent CP/M-86,
which allows multiple tasks to
execute simultaneously. For
example, a system can be

sending or receiving a file or |

batch of files in the back-
ground while the operator is
doing another task in the
foreground on the console.
Different tasks can access the
same data file withoul
destroying data integrity. Pass-
words and time stamps on
files are supported. The first
implementation has been
done for the IBM Display-
writer.

Digital Research is also
reportedly at the “beta test”
stage on version 3 of
CP/M-80.

Srnlllulk Nesws: Ed
Cherlin, Director of Personal
Computer Research at Strate-
gic Inc., a marketing research
firm, predicts that “‘Smalltalk
will become the dominant
operating system and pro-
gramming language for 16-bit
personal computer systems’’
and that it “‘will shut the Unix
window of opportunity before
it is fully open.” He further
predicts that ‘‘numerous
leading-edge personal com-
puter and office automation
manufacturers will be
flooding the market with
Smalltalk systems, which are
vastly more powerful and
easy to use than Unix systems.
Versions of CP/M for 16-bit
systems will also be squeezed
out.” He expects Smalltalk
versions from Apple, DEC,
Hewlett-Packard, Tektronix,
and several Japanese com-
panies during the coming
year, and he believes that IBM
has a similar product in
development.

I he Marketplace: TI
(Texas Instruments) has again

slashed the price on its per-
sonal computer in an attempt
to compete with the likes of

Clrcle 298 on Inqulry card,

" TRS-80's

FULL LINE
and

il Hewlett
- R Pac ka rd

85, 87, 125

WE PAY SHIPPING in the 48 continental states on prepaid
corders of $100.00 or more.

NO TAXES are collected on out-of-state shipments.

WE ACCEPT Visa, MasterCard and American Express, or
you can save additional money by paying cash.

TOLL FREE ORDER NUMBER 800/531-7466

Pan American
Electronics

1117 Conway ¢ Dept. B
Mission, Texas 78572
Phone 512/581-2766
Telex Number 767339

FORT WORTH BRANCH
2912 N. Main
Ft. Worth, Texas 76106
Phone 817/625-6333
Telex Number 794836 85 B7. 125
] ]

TM — Trademark ol Tandy Corporation

MICROSTAT® - Release 3.0

MICROSTAT® + baZic® = PERFORMANCE

The best just got better! MICROSTAT has been the
leader in the statistics field for microcomputers since
1979, and the new release 3.0 outperforms and is
noticeably faster than previous versions. Just a few
of the features include;

GREATER ACCURACY
BCD with up to 14 digit precision:

PROGRAM ENHANCEMENTS
Missing data capabilities and many more;

FASTER EXECUTION
Calculation time greatly reduced:

DYNAMIC FILE ALLOCATION
Data can be inserted, added, or deleted:

SPECIAL PRICE:
For a limited time get MICROSTAT plus baZic
compiete with program disk and documen-
tation for each for $395.00, save $50.00!

The MICROSTAT - baZic version requires: a Z80 CPU.
CP/M™ and 48K of memory. Available formats: 8" SD

disk or 5%" North Star only. Check with your dealer for
other formats. Also available for: Microsoft's Basic-80"™
Or write:
ECOSOFT INC.
P.O. Box 68602 m
(317) 255-6476
MICROSTAT is a registered trademark af ECOSOFT. INC.
CP/M is a registiered tradamark of DIGITAL RESEARCH
Basic 80 is a registered lrademark of MICADSOFT

D

North Star DOS and 1BM. For more information, call
Indianapolis, IN 46268-0602
baZic is a registared trademark ol MICAOMIKES. INC

July 1982 & BYTE Publications Inc 427
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the TRS-80 Color Computer,
the Atari 400 (both priced at
$399), and the Commodore
VIC ($299). TI's price to
dealers is now under $300,
with a suggested $350 retail
price. (The computer was
originally introduced with a
$1000 price tag.) This
under-$500 market is ex-
pected to become even more
competitive as the Japanese
enter the market. And NEC
will shortly be introducing the
PC-6000, which will probably
carry a $400 price tag.
International Resource De-
velopment Inc, (IRD), Nor-
walk, Connecticut, another
marketing research firm,
predicts that the share of the
microcomputer marketplace
will soon underge marked
change. The current market
share is Tandy/Radio Shack:
28%; Apple: 25%; Hewlett-
Packard: 11%; Commodore:

10%; Xerox, DEC, and IBM
combined: 10%; and all
others: 16%. IRD claims that
this will change substantially
so that by 1985 the lineup will
be tBM: 23%: Xerox: 17%;
Tandy/Radio Shack: 15%;
Hewlett-Packard: 14%;
Apple: 12%; DEC: 11%; Com-
modore: 3%: and all others;
5%.

Still another marketing re-
search firm, Creative Strat-
egies International, San Jose,
California, forecasts that more
than 12 million personal com-
puters will be made over the
next five years with an annual
growth rate of 59%. They ex-
pect prices to drop 20% per
vear through 1986. They
claim further that last year six
personal computer firms each
did over $50 million in busi-
ness. They expect this num-
ber to rise to eleven firms this
year,

Mltrumﬂ Sues: More
and mote software suppliers
are going to court to protect
their copyrighted software.
Previously | reported that
Digital Research and Micro-
pro have filed suit against a
dealer who allegedly illegally
copied and sold their soft-
ware. Last month, | reported
on Atari's suit against
Magnavox, in which Atari
sought to protect the screen
images used in its Pac-Man
computer game,

The latest suit has been
brought by Microsoft, which
has gone to court charging
software piracy. Microsoft
charges that Advanced Logic
Systems {ALS), Sunnyvale,
California, has copied the
BIOS and BOOT programs for
Microsoft's Z80-based Apple
Softcard and is selling them as
part of a product called “The
Synergizer.’”” Microsoft

charges that the code is a
byte-for-byte copy with the
exception that ALS changed
the copyright notices and
altered two message strings.
Otherwise, according to
Microsoft the two programs
are identical, right down to
the initials of the Microsoft
programmer who created the
software,

Prlnt System Maerges
Text and Graphlcst Xerox
has announced a new printing
system that allows text and
graphics to be merged and
printed electronically, thus
doing away with typesetting,
plate-making, collators, and
printing presses. Software
allows artwork functions such
as cropping, scaling, and
reduction. Text and graphics
can be merged and printed at

Fourth Dimension Systems

FLOPPY DISK DRIVE
FOR APPLE;, COMP

The unit features a track
zero micro-switch and
read/write electronics

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

only

$295.00

|

|

L

L J

k.

33
S0E0

. =

e e RANGE  Line of sight to 250 miles

| ContRAsT DOS3.2.1,,D08 3.3, PrAnce e ol =ontio 250 m eIV
2. POWER BRIGHT c : It receive within the frequency band from salelites, primary
3 V-HOLD PASCAL or CP/M' microwave stations, and repeater microwave booste:
4 HHOLD stalions

VIPFO 100 CONTENTS Packaged in 19"x19" x4 1/2" corrugaied carton complete

. with;
12" Black & White » 24" Dish e 300 Ohm to 75 Obm Adapter

MONITOR

# 750 Ohm to 300 Ohm Adapter
¢ 60 Feet Coax Cahle with Connectlors
¢ 3 Fee! Coax Cable with Connectors

e Feped-Horn Receiver
s Mounting Bracket

¢ Mounrting Clamp

® |nstructions

VISION-80"80x24 Video

Display Card  $269

Vista Computer Company's new Vision-80 board s a
sophisticated yet easy to use video display card for
the Apple™ computer.

16 K RAM EXPANSION CARD
For Your APPLEy

LANGUAGE TRANSPARENT
ALL NINE RAMS INSTALLED!

$7995

TERMS OF SALE: Cash, checks, credit cards, C.O.D. Callf. residents add 8% sales tax.

“HAVE YOU KISSED YOUR COMPUTER LATELY"

Components Express, Inc.

1380 E. Edinger ® Santa Ana, Calif. 92705 @ 714/558-3972 TWX 910-595-1565

<o

Circle 88 on Inquiry card.
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“THE COMMODORE 64
COULD BE THE
MICROCOMPUTER INDUSTRY"S

OUTSTANDING NEW PRODUCT

They're speaking to a group as interested
as anyone else in the future of computers: the
people who buy stock in the companies that
make computers. |

If, on the other hand, you're a person
whose livelihood depends on a personal com-
puter —or whose leisure time revotves around
one—what follows should impress you even

more than it impresses investors.
MIGHT MAKES RIGHT.

The value of a computer is determined by
what it can do. What it can do is largely deter-
mined by its memory.

The Commodore 64's basic RAM is 64K.
This amount of power is unusual enough In a
micro at any price.

At §595b, it is astenishing.

Compared with the Apple lI+° for in-
stance,the Commodore 64" offers 33% more
power at considerably less than 50% of the cost.

Compared with anything else, It's even
more Impressive.

PILE ON THE PERIPHERALS.

Because the basic cost of the 64 is so low,
vou can afford to buy more peripherals for it.
Like disk drives, printers, and a telephone modem
that’s priced at around $100.

This means you can own the 64, disk
drive, printer and modem for a little more than
an Apple II+ computer alone.

HARD FACTS ABOUT SOFTWARE.

The Commodore 64 will have a broad
range of custom software packages including
an electronic spreadsheet; business graphics
(including printout}; a user-definable diary/
calendar; word processing; mailing sts,
and more.

With BASIC as its primary language, it 1s
also PET BASIC compatible.

The Commodore 64 will also be
mable in USCD PASCAL, PILOT and LOGO.

And, with the added CP/M®* option, you

INTRODUCTION SINCE
THE BIRTH OF THIS INDUSTRY."

rograme-

~ SHEARSONAMERICAN EXPRESS

will have access to hundreds of exciting soft-
ware packages.
THE_FUN SIDE OF POWER.

The Commodore 64 can become very
playful at a moment’s notice.

You can use Commodore's plug-in game
cartridges or invent your own diversions. All
will be enhanced by brilliant video quality
(320 x 200 pixels, 16 available colors, 3D
Sprite %raphics), plus outstanding sound.

he 64's built-in music synthesizer has
a programmable ADSR (attack, decay, sustain,
release) envelope, 3 voices {(each with a 9-octave
range) and 4 waveforms. All of which you can
hear through your audio system and see In full
color as you compose or play back.
NOW’S YOUR CHANCE.

If you've been waiting for the “computer
revolution,” consider it as having arrived.

Through its 2b years of existence,
Commodore has been committed to delivering
better products at lower prices.

Today, the company’s vertical integration
has resulted in the Commodore 64’s price per-
formance breakthrough heralded by Shearson/
American Express.

Visit a Commodore Computer dealer and
discover the 64 soon.

It will expand your mind without deflating
vour wallet.

CPAY s a e gstewd trademark ol Digital Research, Inc

Commodore Business Machines/Personal Systems Division
PO. Box OO Conshohocken, Pennsylvania 19428 |
Please send me more information on the Commodore 64. |
Name |
|
|

Address.
City State Zip
Phone

rcommodore

COMPUTER

|
L

Circia 83 on Inquiry card.



Rnbutlu News: In
Japan, Mitsubishi has intro-
duced a robotics arm that
can be connected to a micro-
computer by way of a Cen-
tronics-type parallel port (not
all the lines are used). Move
Master software is provided
that runs under CP/M. The
cost in Japan is the equivalent
of $5000. The product is in-
tended as a teaching aid and
for sales promotion. There is
no ward on when it might be
introduced in the United
States, For information write:
Mitsubishi, 2-3 Marunouchi
2-Chrome Chiyoda-Ku,
Tokyo 100 Japan; or call:
(218)2173.

Flnd A Date With
Your Computer: The new-
est thing in computerized
bulletin-board systems is the
“Dial-A-Match’’ system.
Several such systems are
already in operation on per-
sonal computers connected
to telephone lines and are
operated as free public ser-
vices (contributions are
welcome). Although the soft-
ware varies from system to
system, the procedure s
pretty much the same. Call
the system via modem with
your computer or a terminal.
If it is your first time on the
system you will be asked to
complete a questionnaire.
The system will then match
you up with other callers and
furnish you with information
on the person or persons you
are matched with. You can
then exchange messages
with anyone else on the sys-
tem.

F oreign Exchange: My
list of foreign computer
bulletin-board systems s
growing; here’s an update:
systems in England include
Forum-80 Hull {04-828-
59169), Forum-80 London

(01-747-3191), and Forum-80
Milton (09-085-66660). You
might also try CBBS London
{01-399-21136), Mailbox Liver-
pool (05-122-09733), or ACC

(09-084-4262). In Holland
there’'s Forum-80 (01-313-
512-533), and based In
Sweden are ABC-80 Stock-
holm {(010-468-190522),
University Research ({(010-
468-23660; guest password:
“‘66,66''), Elfa (010-468-
7300706}, and Tree Tradet
(010-468-190522),

R andom News Blts:
Look for an R202-like robot
kit t0 be introduced in the
January Heathkit catalog.
The 2-foot 2-inch 6808-based
Hero 1 will have simulated
eyes, ears, and a voice (using
the Votrax SC-01 chip) and
will be highly mobile. The kit
will cost approximately
$1000; an optional $100
manipulator (arm) will be
available, as will a $150
robotics course. . . M.H.
Dataquest, a marketing re-
search firm, reports that the
Intel 8086 is still the leading
16-bit microprocessor, with
an estimated 78% of the
market, compared with 15%
for the Motorola 68000 and
6.6% for the Zilog ZB000.
Dataquest reports that last
year 718,000 Intel 8086 pro-
cessors were shipped, com-
pared to 139,000 Motorola
68000s and 61,000 Zilog
Z8000s. . . | Prices for single-
board computers are drop-
ping. Intel has dropped the
price for its iSBC 88/25
(based on the Intel 8088)
from $1295 to $790 (single
unit) and $520 (large quanti-
ty) to meet competition from
DEC’s Falcon 16-bit unit.
... Texas Instruments will
distribute 430 programs of
Control Data Corporation’s
Plato software for its TI-99/4A
home computer in 108
courses for kindergarten
through high school levels.
... Telegenix Corp., Cherry
Hill, New Jersey, has in-

troduced a giant (measuring
more than 10 feet diagonally)
80-character by 24-line neon
planar-gas display panel and
controller. Price is only
$52,500. . . . Perex Inc., 5an
Jose, California, has intro-
duced the first S-100 Ethernet
interface {a two-board set).
... Zilog has introduced an
B-user Unix-like system,
called the System 8000, with
a base price of $13,000.
.« Vectdr Graphic Inc,,
Thousand Qaks, California,
following in the footsteps of
Apple, has terminated its
supply contract with Com-
puterland. Apparently sales
slumped dramatically when
Computerland took on the
IBM  Personal Computer,
DEC, et al. Computerland,
before these defections, car-
ried 20 different computer
lines. Vectar Graphic stated
that last year only 9% of its
sales came through Com-

puterland. . . . Evotek Corp.,
Fremont, California, has an-
nounced a 5%-inch Win-
chester-technology hard-disk
drive with up to 50 mega-
bytes of storage....HP
(Hewlett-Packard) has signed
a $30-million contract for
Sony's new 3'2-inch ‘'micro-
floppy,”’ which has an unfor-
matted storage capacity of
440K bytes. HP is the first
company besides Sony to
adopt the drive. . . . Hitachi
Ltd., Tokyo, has unveiled an
B8088-based system that it
claims is compatible with the
IBM Personal Computer.

MAIL: | receive a large
number of letters each month
as a result of this column. If you
write to me and wish a
response, piease include a self-
addressed, stamped envelope.

Sol Libes
POB 1192
Mountainside, NJ 070928

New, Unique Products

Alternate Energy, Telescopes,
Optics, Weather, Magnets,
Microscopes & More!

In One Giant FREE Catalog

Blggest Catalog!
Finest Quality!

Since 1941, thousands of
engineers, craftsmen & hobby-
Ists nationwide have been
coming directly to the Edmund
Scientific Catalog for quality
products. . .fully guaranteed|

FREE I Simply fill in below, mail today, and your Edmund
Scientific Catalog will be on its way to you.

[0 Send FREE Catalog
Nama

‘Addreas

Clty State

Edmund Sclentific
KH18 Edscorp Bldg.

Dept. 8211

Zip

Barrington, N.J. 08007
No. 3484 *1982 Edmund Scientific Co.

Circle 179 on Inquiry casd.

September 1982 © BYTE Publications Inc
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AT KKl

Special 32K 800 System
800 w/32K, recorder, Pac Man or Star
............ Call

Raiders, joysticks .
Ahove w/48K

-
u r
-
] 1

Pac-Man Special
400w/ 16K, 2 joysticks, Pac-Man

BOO(1I6K)................... S638
a00. . ... ... $289
810 Disk Drive. . .. ... .. ..... $440
850 Interface. . ....... .. .. .. $170
410 Recorder . ... ... ... ... sS75
830 Modem . . . . .. .. 51585
16K Memory. .. ..............S60
32K Memory. . . . ... ........ $90
80 Column Board . . .. Gall
P“é“'""?.'?.‘f".ﬁ? ........... $180
Datacassette. . ............... S60
Singlediskdrive............. $320
16K Memory . . .. 5995
TIV9/4A IIOME COMPUTEF;
99/4A Console. . all
10" Color monitor. . . . ... .... $385
Disk controller. . ............ 9220
Diskdrive. . ................ S360
32K Memory................ S290
Expansionbox. ............. $1898
Expansion box disk controller. $18893
Expansion box disk drive. . . . . S$290

Expansion box 32K memory. . $220
Dilsik BDRIVES
Lobo

Apple 1stDrive. ... .. ... ... . S400
Apple 2nd Drive . . .. S350
Percom
Atar D/D Drives. . . ... ... . Call
MOWITORS
Zenith
12" Green Screen. . . ... .. .. S115
Amdek
Video300. ... ... .. ...... . Call
Colorl........ ... . ... . ... sS$310
ColorW. . . .. .. .. .. . . Call
CotorWl.. ... ... ... .. ... ... Call
BMC........... Call
Comrex
13'' RGB Color. . . . 8460
NEC
JB1201. ... ... S155
JB1260..... ... ... . ... .. . S115
iU S
Hayes Smartmodem. .. ... ..... S218
Novation
CAT. $140
D-CAT. . ...... ........ ... $155
AppleCatlh. . ... ... ... . ... $349
AutoCat. .. .. ... ... S235

_ CP/M___ IBM CP/M__ IBM
Ashton-Tate Eall a orcim Supercalc

WordStar Call Call |nnovative

MailMerge Call Call Software T.I.M. $423 S350
SpellStar Call Call CBasic $100 NA
Visi-Calc NA S$S198 MicroscoftBasicso S268 NA
Easywriter || NA S278 WordStar, MailMerge,

Speliguard S228 S225 SpellStar $449 5449

PLEASE ADD 35 PER SOFTWARE ORDER FOR SHIPPING.

SPECIAL VISICALC SYSTEM

Franklin Ace 1000, Lobo 1st Drive,
Zenith Green Screen Monitor, Visicalc

PRINTERS
Anadex........ ... ... ... Call
ANACOM . . . . Call
C. ltoh

F-10—Parallel....... .. .. .. 51379

F-t0—Senal...... .. ... $S1375

55CPS—Series. .. .. ... ... .., Call

8510Parallel .. ........ .. ....S425
Comrex

CR-1-S... ... . .. Call

CR-1-P. ... . . . .. Call

CR-1-Q . ... ..... . .. Cali
Datasouth

DSIBO. ... . ... .. ... $1260
Diabio

620 ROwo/Tractors . ... . S1180

630 RQ wo/Tractors. ... ... S2050

6A0KSR wo/Tractors. .. . .. S$24358
Epson

MX-80......... .. . .. . ... Call

MX-80F/T. ... ... . .. .. Call

MX-100. ... .. . ... .. Call
NEC

PC-B023A........... ........Call

AS10. .. ... $S1378

A510EX. . .. ..o .. %51645

7710 ... ... ......... Call

7720. .. ... ... ... .. Cal
Okidata

Microline80.. .. .. .. .. .. S$3085

Microline 82-A. ... .. .. .. $400

Microline 83-A . . . . . .. S650

Microline84. ... . ... . ... Call
PMC

DMP-85 ................... 410
Smith-Corona

TP-1. .. S$630
Tally

1805/1802 . .. . . ... .. $1490

160571602 . ... ... . ... . $1325

MT160. ... ... .. .. .. L S6295

MT180. ... ... . . ...... Call
Taxas Instruments

810 Basic. . . . Call

VIDEO TERMINALS

Adds
Viewpoint. ... ...... ... .. $490
Televideo
O10. . . e $570
QI0PIUS. . ... . ... sS570
Q20 . . .. $7358
925 $730
O50. .. .. S018
Zanith
Z-19. S680
ZT-1 Call
COMPUTERS
Altos
ACS 8000-15 ... ... ... . 83742
ACS 8000-2 w/CPM*. ... ... S2650
Series15D................ S2128
Series5-5D.............. 84240
Dynabyte. . .. .. ... ... .. .. .. .. . Call
NEC
8001 ......................8730
8012 ...................... 8470
8031 ...................... 8730
Northstar
Advantage. . ................. Call
Horizon I1 64K QD.. ... ... .. S26295
Sanyo
MBC-1000. ........... .. .. S$S1520
Televideo Systems
TS-802. ... ... . ... Call
TS-802H. . ... ... ... . ... Call

MOUNTAIN HARDWARE
Allproducts. . .. . ........... . Call

HOUSTON INSTRUMENTS

Hi-Plot
DMP-2. . . . .. sS825
DMP-7/8. . .. . S2025

Prices reflect 3% to 5% cash discount. Product shipped in {actory cartons with manufacturers warranty.

COMPUTE

Please add $8.00 per order tor shipping. Prices & availability subject to change without notice.
Send cashier's check or maoney order all other chacks will delay shwpping two weeks

2222 E. Indian School Rd. ¢« Phoenix, Arizona 85016
Order Line: 1-800-528-1054 Other Information: 602-954-6109

lmmm Store Hours: Mon.-Fri. 10-56 MST Saturday 9-1 MST




MICROBYTES

Software Teledelivery Efforts Falter

lll'lIIliliill‘li.lllﬂl.llllilIlll..lllllllilI-i-l-l-"‘il'lll"

At last year's Winter Consumer Electronics Show, several companles announced or dis-
cussed plans for electronic delivery of software. Some, including Xante, Romox, and Cumma
Technology, planned to download to erasable programmable read-only memory (EPROM)
cartridges at dealer terminals. Others, Including Control Video's GameLine and the Nabu
Network's cable service, downloaded programs directly to computers or video games,

Xante, Romox. and Cumma have all ceased operations, mainly because of poor dealer
response and the general collapse of the cartridge video-game market. Nabu'’s cable-TV-
based software-downloading service continues to operate In Ottawa. Ontario, despite finan-
cial troubles. Control Video Corp., Vienna. VA, sald poor distribution and the general video-
game slump led it to cancel its GameLine service for the Atarl 2600 VCS.

Control Video is now testing a new service which allows subscribers to play 20 games
available each month as often as they wish for a $14.95 monthly fee, which includes rental
of a 2000-bps modem from BellSouth. MasterLine is now available for Apple H and Com-

"modore 64 owners In Atlanta, Los Angeles, Houston, and Washington, DC.
Separately, NBC announced that it would cancel the NBC Teletext service in late January.

NANOBYTES

Intel introduced the 82588 single-chip local-area-network controller. The 82588 can be used
in low-cost baseband or broadband networks—including such 1EEE 802.3 protocols as IBM's
PC Network and the developing STARLAN—at speeds up to 2 megabits per second. Initial
pricing will be $45 each in large quantitles. . . . Laserstore, Princeton, Nj, plans to sell a
2.5-gigabyte write-once optical streaming-tape drive. The drives shouid be avallable in large
quantities in mid-1986 for about $2500. . .. Multl Solutions announced a licensing agree-
ment with Computer Engineering & Consulting of Tokyo, under which CEC will translate
Multl Solutions' S| operating system for Japanese computers, Currently, S| runs on several
68000-based computers and is being translated by MSI for the IBM PC AT. The agreement
guarantees a minlmum of $40 miilion In royalties, according to Multi Solutions. . . . WATCOM
Products Inc. has released two products developed at the University of Waterloo in
Canada. WATFILE is a $295 data-management system for the IBM PC; JANET/2 Is network-
ing software for IBM's PC Cluster system. . .. Alphacom announced a [ 33-character-per-
second printer at $249 that it says is compatible with Epson’s RX-80. ... Corvus and NEC
have agreed to |ointly develop a single-chip controller for Corvus's Omninet local-area net-
work. Currently, an Omninet controller requires three chips developed by Corvus. . .. Ad-
vanced Micro Devices now offers a 10-MHz version of the 80186 processor. . .. Phoenix
Software, Norwood, MA, has developed an IBM PC XT-compatible ROM BIOS and is
developing software compatible with IBM's PC AT. Phoenix's earlier IBM PC-compatible
ROM BIOS code has already been licensed by ATET, Kaypro, Tandy/Radlo Shack, Wyse
Technology, and Zaisan. . .. Rumors that Tandy would begin selling ACT computers in its
Radio Shack stores are apparently false. Instead, the two companles announced a joint ven-
ture to operate a chain of computer stores In Europe, called TA ComputerWorld. The stores
will sell both Tandy and ACT computer products. ... AST Research announced RamStak, a
memory-expansion board for the Apple Lisa computer. The board can add up to 2
megabytes of memory to the Lisa; with 512K bytes, It's priced at $1395. ... Mosalc Elec-
tronics, Oregon City, OR, announced Access-M, an expansion card for the Commodore 64
adding up to 1 megabyte of memory. The standard $195 card Includes 64K bytes of RAM
and RAM-disk software: addlitional memory is plugged into the card. ... PortaAPL, a $275
APL interpreter for the Macintosh, was introduced by Portable Software, Cambridge, MA.
PortaAPL adds a full-screen editor and access to many Macintosh ROM toolbox routines to
the standard APL language but requires a 512K-byte Macintosh. ... C Line Inc., Chicago, IL,
announced a dBASE lI-to-cEnglish converter. The $795 program converts standard dBASE |l
source code into cEnglish, which is then translated by the $900 cEnglish program Into C,
which is in turn compiled Into machine language by a C compiler.

i0 BYTE ¢« FEBRUARY 1985
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NO CELESRATION ol BYTE's 10th anniversary would he complets without tha
acknowledgment of some of the svents and contributions that helpad to shape the
magazins. in the too-lew pages that follow. we tried to captura some of tha llavor
of the past 10 years.

Special thanks to all contribulors and to the BYTE statf, espacially Gragg Williams,
who chaired the project, Richard Shuford, Rich Malloy, Mark Welch, and Stan Wazola.

A Microcomputing Timaeline
compiled by Gregg Williams and Mark Welch. .. .., .. ..
Notshle Quotes. . .. ... ... .. ...
Evolution of the Microprocasior
by Mark Garetz...... .
Intarviaw: Carl Helmers.
Interview: Steve Ciarcia
Cigrcia’'s Prodigious Dutput
Interview: Robert Tinney
Tinney Favorites . . . . ..
Interview: Jetry Pournelle
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PHOTOGRAPHED
BY PAUL AVIS

JULY 1874 RADIO-ELECTRONICS’
COVER STORY I8 ON THE MARKS.

What follows is a modest and, we hope, correct timeline of personal com-
puting. 1f the number of entries per year is any indication, then the most
active years of personal computing were 1975, 1976, and 1977 and 1982,
1983, and 1984.

Although the roots of personal computing go back further, the excitement
really started in January 1975, with the publication of Popular Elec-
tronics’ cover story on the Altair 8800. A slogan printed on the cover
of the first three issues of BYTE said it all: "Computers—The World's Greates!
Toy." The slogan expressed the ideal that lured many, but few of us had
the stamina and consuming fanaticism needed to make it happen; you had
to design and build everything yourself, hardware and software. Most
of you also had to learn electronics, mathematics, and the art of deciphering
arcane, poorly written spec: sheets—the phrase “'by your boolstraps” took
on new meaning.

By 1978, things were different. you could buy microcomputers and they
would usually work, but it wasn't the same. Prior to 1978, the excitement
was in saying “'Look: my design works!" But when you took it for granted
that it worked, the question became “"What can you do with it?”; however,
the answer was “‘Not all that much Most systems lacked

Radio Electronics [Ewrminteemn

DON lAHCﬂSTEH TEllS
How Calculator

NEW FM CIRCUITS
For Precise Tuning

DESIGN YOUR OWN
Direct-Coupleil
Transistor Amplifiers

WHAT YOU NEED

in Hi-Fi Test Gear

WORKING

WITH SCR’'s
An Experimenter’s

Guide

-5
ﬂ

PLUS

Appliance f‘hl'l‘ll., ‘
Equipment Reports
Iath Darr's Service CHRTc

Step By Step TV Trotihle shooter's Guade
R E'~ Aeplace mulﬂ' Fracsistar Directery

198 BYTE ¢ SEPTEMBER 198}

BUILD THE MARK-8
IC's Work Your Personal Minicomputer

not too exciting, but necessary.

By late 1981, the industry was poised for growth, and
IBM's introduction into the marketplace catalyzed that growth
into a bumpy, breathtaking ride that shows no signs of slow-
ing {though it did take about a year to get started, that is,
to produce 4 significant number of IBM-related products). Per-
sonal computers finally could perform and were affordable.
enough to be used by people who weren't just Robbyists, that
progress continues to build as computers become simultaneously
cheapet and more capable.,

BYTE has kept a close watch op the computer industry's
growth and we felt the need to annotate this timeline, When
dates have been difficult to pinpoint, we ve approximated them.
Int aeneral. it has been an active and interesting first ten years.

—Gregg Williams and Mark Welch
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1948 John Bardesn, Walter Brattain, and William Nolan Bushnell founds Atarl and ships the Pong
Shockley of Ball Laboratories invent the transistor. video gama. y
1988 Texas Instruments unvalls the first Integrated 1873 8celbl Computer Consulting offers the
clrculit. B008-based Bcalbl-8H computer kit ($865 with 1K
1864 John G. Kemeny and Thomas E. Kurtz byte of mamoryl.
develop the BASIC programming ianguage st FALL Intel Corp. announces the Improved 8080
Dartmouth Collegs. | 8-bit microprocessor,
Digital Equipment Corp. advertisas the PDP-8 SEPTEMBER Radio-Electronics magazine
minicomputer, which, at $18,200, Is “'a full, publishes Don Lancaster's TVF1 computer
genersl-purposs compirtsr that sclentists ¢an tarminal project.
afford—but it gets personal.” 1974 Brian W. Kemighan and Dannls M. Ritchia
1870 OCTORER Scientific American publishes deveiop the C programming language.
Martln Gardnar‘s first “’‘Mathamatical Recreatioms” SUMMER Gary KildaHl develops the CP/M
column on John Conway's gams of Lia. opsrating system,
181 Intel Corp, puts the 4-bit 4004 micro- JULY Aadio-Electronics’ cover story Is “Bulid thw

processor on a single chip. its Initial price is 9200, Mark-8: Your Personal Minicomputer.”
1872 NOVEMBER Intel Corp. Introduces the 8008, SEPTEMBER Crestive Computing magasine
thelr first 8-bit microprocassar. founded.
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NOVEMBER 1971 INTEL'S FIRST AD FOR THE 4004 MICROPROCESSOR IN ELECTRONIC NEWS.
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1975

WINTER Zllog inc. develops the 280
mitroprocessor, whoss instruction set fs 2
superset of the 8080's.

JANUARY Carl Heimers founds Expenimenters’
Computer System (EC8), which lasts for five
lssuss before hs moves to BYTE.

JANUARY Populsr Electronics’ cover story s
"Worid's First Minlcomputer Kit to Rival
Commaercisl Models...Altair 8800."" The Altair
8800 kit, with an intel BOB0 microprocessor, 258
bytes of mamory, and a toggie-switch-and-LED
front pansl, sells for $388,

MARCH Homebrew Computer Club founded,
MAY Amateur Computer Group of New Jersey
founded.

SUMMER IMS Intemationsl announces the IMSA|
computer, which is ssssntially an improved clone
of the Altair 8800.

- SUMMER MOS8 Tachnology announcas the

- MCB501 at 120 and the MC8502 at $28; at this
point, the 8080 coste about $150.

FALL MITS (the company that sells the Altair
8800} announces 4K-byte and BK-byts BASIC
{from Microsoft's foundars Bill Gates and Paul
Allen) for $380 and $500, respectively ($60 and
$75 jor purchasers of complata Altair aystems).
FALL Dennis Allison publishes Tiny BASIC —later
snhanced by many, including Tom Pittman and
Li-Chen Weng.

FALL Sphere Corp. offers the Bphars | computer
kit (8800, 4K bytes of RAM, ROM monitor,
keyboard, video Interface, for $850),

FALL MOS8 Technology snnounces tha KiM-1
microcomputer, an assembled single-board
computer (8502, 1K byte of RAM, 2K-byte monitor
in ROM, keypad, LED readout, cassette and serlal
interfaces, for $248),

SEPTEMBER IBM announces the IBM §100, the
first briefcase-elxe computer iwith BASIC, 16X
bytes, and o tape cariridge storage system, for
shout $8000,

SEPTEMAER BYTE publishes its first issue.
SEPTEMBER Godbout advertises the Pace kit in
BYTE with 7 segment readouts for sasy octal
debugging.”

NOVEMBER Southwest Technical Products Co.
advertises the MBB0O computer kit (6800, seriel
interfacs to terminal, monitor in ROM, for 9480),
Unliks the Altsir, & has ne front-panel switches!

DECEMBER MITS unvells the Altalr 830 kit {6800,

1K byte of RAM, serinl interface, for $293).
DECEMBER Microcomputer Associates Inc. offers
the JOLT kit (6602, 812 bytes of RAM, serisi
Interface 0 terminal, monitor in ROM, for $248),
DECEMBER Robert Tinney's first BYTE cover,

200 BYTE » SEPTEMBER 1983
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JANUARY Dr. Dobb’s Joumna! of Computer
Calisthenics and Orthodontis (Running Light
Without Overbyts), & homsbrew hardware and
software magazine, publishes its first issus.
MARCH David Bunnsll of MITS organizes the First
World Altalr Computer Convention in Albuquergue,
New Mexico.

SPRING Taxas Instruments announces lts

TM 89000, the first 16-bit microprocessor.

APRIL Appls Computer Inc. formed.

APRIL Cromamco Inc. advertisas the Dazzler TV
interface board —the first color display fnr .
microcomputer.

SUMMER Neuffel and Esasr {NAE) coases it
production of slide rules snd donates its last ons
to ths Smithaonian. |

JUNE SwWTPC MSB00 ad promises "SOFTWARE -
The flood 1s near. Editor and assembler now
available. BASIC and more games right away.
Yours for the cost of copying. WE DON'T SELL
SOFTWARE-WE GIVE IT 70 YOU. ENJOY IT,
COPY IT, WE WON'T COMPLAIN...”

JUNE Scelbi releases SCELBAL, a BASIC-llke
language for §49 {inctudes source); it runs In 8K
hytes of memory or more,

AUGUST First floppy-disk-drive ad in BYTE (ICOM
Frugal Floppy, B-inch, for $1198 [single quantity)).
AUGQUSBT John Dilkkes organizes tha Personal
Computing Fastivel in Atiantlc City; it ls the first
microcomptrter show of national scops.

AUGUST First portsble computer: STM Systems’
"BABY!” {6502, 2X bytes of RAM, bootstrap
program In ROM, systeam software on taps, for
$850 assambled).

FALL Steve Wozniek proposes that Hewlett-
Packard Co. creats a personsl computer; Steve
Jobs proposes the sams to Atari—~both are
mjected,

SEPTEMBER Ohlo Scientific Instruments
advertises 08| 400 (8502, 8572, or BB00, paralisl
and serisl ports, 1K byte of RAM, B12 bytes of
PROM, kit pricas—9140 and up).

OCTOBER Cromemco Inc, offers 4-MHz 280 board
for Altairs and other §-100 systema ($395 kit, with
2 monitor progeam on paper teps).

OCTOBER PolyMorphic Systems advertisas the
$-100--based POLY 88 (B080A, 512 bytes of RAM,
video/keyhoard interface board, 1K hyte of ROM,
cassatte interfacs, for 46385 in kit form),

NOVEMBER Sisve Clarcia’s fivst article (not Circuit
Cellar).

DECEMRER Processor Technology advertises the
Sol computer (8080, 3-100 bus, 1K byte of RAM,
1X byte of PROM, 1K byts of video RAM,
keyboard, cassstte, serial, and parellsl interfaces,
BASIC-B on cassette—kit, $898; with dusl 8-inch
drives and operating system, $1885; an sssembly-
language TREK-80 game, PT 8K BASIC, and 8080
FOCAL are salso available). The machine was
invented by Lae Felsanstein.

DECEMBER Michasl Shrayer writes Elsctric
Pencil, the first popular word-processing program
for microcomputers.

DECEMBER Shugart snnounces its §X-inch
“minifloppy”’ disk drive for $350.
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COMPUTERS-

the Worlds Greatest Toy!

APPLE COMPUTER INC,

APRIL 1976 APPLE | BOARD SEPTEMBER 1975 BYTE'S DEBUT
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1977

WINTER Ohlo Scientific Instruments offers the
first microcomputer with Microsoft {floating-point)
BASIC in ROM; it Is also the fastest.

JANUARY Xiobsud (which later changed lts name
to Microcomputing) publishes its first isaus.
FEBRUARY Computer Shack (which Inter changes
its name to ComputerLand} opens its first store,
APRIL Jim Warren organizes the 1st West Coast
Computer Faire in 3an Francisco. The Apple il and
Commodors PET (ses balow} are introduced there,
APAIL Commodore Business Machines Inc, unvells
its PET computer (8502, 4K bytes of RAM, 14X
bytes of ROM, keyboard, display, taps drive, for
$395 assembled). Its all-in-cne packaging snd 8K
bytes of Micrasaft BASIC were innovative. Its
caiculator-pad keyboand was (unfortunately) the
precedent for later microcomputers.

JUNE Camp Retupmos, the first weskdong
computer camp, Is held in Terre Haute, Indlana,
JUNE Apple Computet Inc. runs its flrst ad In
BYTE (8802, 4K bytes of RAM, integer ROM and
monitor in 16K bytes of AOM, keyboard, cassette
interface, 8-slot motherboard, gama paddies,
graphice/text interface to color display, for $1288;
with maximum 48K bytes of RAM, $2838).
AUGUST SWIPC offers & two-drive 6300 aystem
with terminai, monitor, snd computer for $1989.
AUGUSY Microcomputers becoms more widely
avallable (service doas, too) through Radio 8hack:
their TRS-80 Model | {ZB0, 4K bytes of RAM, 4K
bytes of ROM [Level | BASIC], keyboanrd, display,
cassette lnterface, and recorder) costs $589.95,
OCTOBER North Star Computers announces its
Horizon computer (ZBOA, 18K bytes of RAM, one
8% -nch floppy drive, 12-siot 8-100 motherboand,
seriel interface to terminai, $1699 kit, 91898
assembied).

NOVEMBER Clarcia’s Circuit Callar begins.

202 BYTE * SEPTEMBER 1983
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FEBRUARY Ward Christensen and Randy Seuss
create the Computerized Hobbylst Bulistin Board
System, the first major CBBS running on a
microcomputer.

MARCH Kaths and Dan Bprakien’s S8argon wins
the 2nd West Coast Computer Falre chess
tournament. (The 3rd takes place in Los Angelss In
Novembaer.)

APRIL The Digital Group advertises the Byte-
master, a sewing-machins-size computer housing a
display, keyboard, and disk drive. Never very
popular, it predates the Osbome 1.

MAY Ken Bowles first describes the machine-
independent UCSD Pascal language/operating
system n BYTE.

JUNE Exidy unvells the Sorcerer (280, BX bytes of
RAM, 12K bytes of ROM, kayboard, parsllel, serial,
and cassetts Interfaces, $888). The machine's
innovations are s user-definable characters and
its optional software on plug-in ROM certridgas.
AUGUST MicroPro Internationsl unwils Word-
Master, the precursor of the ublquitous WordStar
word processor (which appesrs in mid-1879),
DECEMBER Epson America Inc. announces the
MX-80 dot-matrix printer; ts high performance
and low price stun compatitors and force
competition and lower prices In the printsr markat.
DECEMBER Atarl announces the Aterl 400 and
800. The 800 has a full keyboand, BK bytes of
RAM {expandable to 48K via memory slots), two
ROM cartridge slots, and custom graphics and
sound chips designed by Jay Miner (who {ater
designs the Amige custom chipe}; it originally
costs $1000. The machines do not becoms
avallable until late 1979. A derivative maching
inow costing under $400) Is still on the market,
and its graphics are unsur
passed In the A-bit market.

SPRING CompuSarve, a telecommunications
uthity, founded.

MAY Dan Bricklin and Bob Frankaton of Software
Arts Inc. show tha VisiCale spreadshest program
at the 4th West Coast Computer Faire. This
program caused many to take micrecomputers
serlously for the firet time. VisiCalc was originally
marketed by Personal Software (which later
changed lts name to ViaiCorpl, but Software Arts

regained the rights to VisiCalc in Septembaer 1984,
- {VsiComp merged with Paladin In iate 1984, and

Software Arts merged with Lotus In Aprii 19885,)
MAY Tha FORTH Interest Group distributes tha
first public-domain version of fig-FORTH, which
bagins the aventual widespread availabllity of the
languags on microcamputers.

JUNE The Source telecommunications utllity
founded.

JUNE Texas Instruments unvelis the T1-98/4,
which originally sold for #1150 (which included a
color monitor). The machine is slow {even though
it uses TI's TMS9800 18-bit processor), the
button-style keyboard la oddiy laid out, and T|
discouraged third-party software. The revised
T1-99/4A solved some problems, but T1 finally
discontinued the computer in late 1983; Its
closeout price went as low as $30,

SUMMER Magic Wand becomes the first serious
compatitor to WordStar; it was just as powsrful
and sasler to ues.

SUMMER Weyne Ratlifi develops the Yulcan
datebase program [(Ashton-Tate later markets it as
dBASE 1),

Iutroducing Appic
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FEBRUARY 1580 THE SINCLAIR ZX80

FEBRUARY Infollbrid publishes its first laaus.
FEBRUARY Sincisir Ressarch announces its 2X80
computer (ZBOA, 1K byta of RAM, 4K integer
BASIC in ROM, plastic membrane keyboard,
#1898}, Its successor, the ZXB1, was later marketsd
by Timex for under $100 before Timax left tha
microcomputer market.
MARCH Microsoft Corp. shows ite first hardware
product, the ZB0 SoftCard for the Apple Il at the
Sth West Coast Computer Faire. The sudden
availabBity of CP/M businsss software for the
Apple contributes greatly to Appls Computer Inc.s
SUCCESS. LA LLLLLL
MAY Apple Computer inc. announces the Apple -~
11), which s dellvered a year late and has, at first, B
» high faliure mte. The machins never bacomes |
the replacement for the Apple [ that Apple MAY 1580 THE APPLE il 81 THE EF
Computer wanted it to be. N T o
JUNE Shugart bagins selling B X-Inch Winchester S ]
hand-disk drives. P e '
JUNE Commaodore Business Machinas unveils the
YIC-20 (8502A, BK bytes of RAM, BASIC in ROM,
serial, cassette, and modem Interfaces, ROM
cartridge siot, color display, for $299),
SUMMER Radio Shack snnounces its TR8-80
Color Computer [8809E, “‘chickist'lstyle keyboand,
4K bytes of RAM, BASIC in ROM, color display,
soriol and cassette interfaces, for $399). Theyalse
announce the TRE-80 Model liI, wltleh nplnul
and improved their original Model ).~ -‘ﬁ?'f |
SUMMER “Zork, the Great Underground !mplu" ;- j.
is first distributed by Personal Sottware Co. and 0
later by Infocom, lts crestors, infocom #hlll'ltl ok '
the nature of adventurs games by lllmvhn fulk-. 1
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