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Percom’s Double-Density Disk Controller...
You Even Get a Bonus
Parallel Printer Port.

Expect more from Percom.

Percom’s double-density Z Controller for the H-89 is
now available. Besides its many outstanding drive
control features, the Z Controller includes a bonus
parallel port that lets you directly connect your com-
puter to a standard, off-the-shelf Epson MX-80, Oki-
data Microline 80 or other low-cost printer.

e Controls up to four single- or double-headed mini-disk drives.
e Handles 35-, 40-, 77- and 80-track drives, and other standard
track densities. ® Formatted data storage capacity of 80-track dis-
kettes is over 368 Kbuytes. Forty-track diskettes store over 184
Kbytes. Capacities for other track densities are proportional. A Z
system with four double-headed, 80-track drives provides almost
3 megabytes of on-line data. ® The Z Controller co-resides with
your H-89 disk drive controller. Your software can select either,
and you don’t have to move drives around when switching be-
tween systems. ® The Z Controller includes Percom’s proven dig-
ital data separator circuit and a dependable write-precompensation
circuit. Expect reliable disk operation for a long, long time under ‘Z’
control. ® The Percom Z Controller is priced at only $249.95, com-
plete with HDOS-compatible disk drivers on diskette, internal inter-
connecting cable and comprehensive users manual.

System requirements — H-89 Computer with 24 Kbytes memo-
ry (min), Replacement ROM Kit H-88-7 and HDOS 2.0.

PERCOM

PERCOM DATA COMPANY, INC.
11220 PAGEMILL RD. DALLAS, TX 75243
(214) 340-7081

Toll-Free Order Number: 1-800-527-1222

© 1981 PERCOM DATA COMPANY, Inc
PERCOM, ZFD-40 and ZFD-80 are trademarks of Percom Data Company
CP/M is a trademark of Digital Research Corporation

You won’t be disappointed.

Add-On Z Drives for H-89, H-8 Computers

® Forty- and eighty-track densities in either 1- or 2-drive modules.
@ All drives are rated for single- and double-density operation. With
a Z Controller, an 80-track drive can store over 364 Kbytes (for-
matted, one-side), a 40-track drive can store over 184 Kbytes.
® Some models permit “flippy”’ storage, letting you flip a diskette
and store files on the second side. ®Z drives are fully tested, includ-
ing a 48-hour operating burn-in to prevent shipment of drives with
latent defects. ® Assembled and tested one-drive units from only
$399, two-drive units from only $795.

System requirements — H-89 or H-8 computer with 16-Kbyte
RAM, Heath first-drive floppy disk system, HDOS and drives inter-
connecting cable. (Two-drive interconnecting cable optionally
available from Percom)

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Watch for announcement of ‘2’ CP/M.

Yes . . . I'd like to know more about Percom Z drives and the
Z Controller. Rush me free literature.
Send to

PERCOM DATA COMPANY, Inc., Dept. 26KI
11220 Pagemill Rd. Dallas, TX 75243

name

street

city state
|
phone number

MAIL TODAY!
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Most small system users think all micro-
computers are created equal. And they're
right. If you want performance, convenience,
styling, high technology and reliability (and
who doesn't?) your micro usually has a price
tag that looks more like a mini. It seems big
performance always means big bucks. But
not so with the SuperBrain!

Standard SuperBrain features include: twin
double-density 5% drives which boast nearly
350,000 bytes of disk storage — expandable
to 10 megabytes. A full 64K of dynamic
RAM. A CP/M* Disk Operating System to
insure compatibility to literally hundreds of
application packages presently available. And,
a 12” non-glare, 24 line by 80 column screen.

*Registered trademark of Digial Research, Inc

You'll also get a full ASCII keyboard with
an 18 key numeric pad and individual cursor
control keys. Twin RS232C serial ports for
fast and easy connection to a modem or
printer. Dual Z80 processors which operate
at 4 MHZ to insure lightning-fast program
execution. And the list goes on! Feature after
feature after feature.

Better yet, the SuperBrain boasts modular
design to make servicing a snap. A common
screwdriver is about the only service tool
you'll ever need. And with the money you'll
save on purchasing and maintaining the
SuperBrain, you could almost buy another one.
For under $3,500, it is truly one of the most

remarkable microcomputers available anywhere.

Whether your application is small
business, scientific, educational or just word
processing, the SuperBrain is certainly an
exciting solution to the small computer
problem. And since you can easily expand it,
you'll probably never outgrow it.

Call or write us today for a complimentary
copy of our “SuperBrain Buyer's Guide.” We'll
show you how you can get big system per-
formance without having to spend big bucks.

== INTERTEC
(==

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

By Wayne Green

The Arcade
Misunderstanding

Arcade games are a lot of fun. Even the
early pong games were a ball. I remem-
ber spending hours slipping quarters into
an Atari tank war game in Atlantic City
during the first computer show there.
But somehow the fun of the pong games
didn’t seem to carry over into playing
them on my home television. Something
got lost in the translation. The novelty
and excitement of even the advanced col-
or pong, with a half dozen different (but
similar) games, only lasted a week or so.

Early computer hobbyists, remember-
ing the fun of arcade games and having
played Star Trek on a big computer,
spent hundreds of dollars and hundreds of
hours building a computer so they could
play. . .only to become bored within a
few days. Other hobbyists spent their
time and money building a system to
play the Game of Life, a real thriller—for
an hour or two.

Apparently not aware of this syn-
drome, several firms have spent millions
of dollars to bring computerized games to
the public. The Mattel ads on television
attempt to illustrate how much more
wonderful their stick men playing base-
ball are than the Atari stick men. After
the debacle with pong and super pong, I
wonder how many people are going to
shell out from a few hundred to a thou-
sand dollars to play games. Is it really
worth several hundred dollars to play
computer hangman?

Games are still selling well for most
systems, though even the best of the
adventure games seem to wear thin
after a few hours. Simulations seem to
hold one’s interest better than plain
games, so [ suspect that these will be im-
proved and eventually replace most of to-
day’'s games.

Idon’t have the fun playing against the
computer (as in Star Trek) that I do
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against people. I enjoy winning against
people and get no particular thrill out of
winning or losing to a computer. It isn’t
the same. . .any more than playing the
tank game on my Atari at home is as
much fun as shooting 'em up in an ar-
cade—even at a quarter for a few minutes.

I'm much more interested and enthusi-
astic about computer applications. I en-
joy seeing the sales curves of the various
publications we put out, and like to keep
track of the couple hundred projects
which are moving along. I enjoy using
the computer where it is doing work for
me, but it gets switched off when it comes
to games. Besides, how do I know that it
really is choosing random numbers
when it plays against me? Damned thing
probably cheats. I don't trust 'em.

I get the same feeling in Vegas when I
come up against a computerized one-
armed bandit. With the old mechanical
ones you could sort of forget that they,
too, were programmed to screw you.
With the computer bandits I don’t ever
forget that the screwing is inevitable.

The rage for those handheld computer-
ized games is dying down. We'll get a bet-
ter idea of where that is going when we
see the Christmas sales reports. The
manufacturers were griping last Christ-
mas that the fad for these miniature
games was fading.

Where will this leave Mattel, Bally,
APF, Atari and the other computer firms
which went for the game approach? Per-
haps my own experience is not in the
mainstream and there really are millions
to be made selling expensive game com-
puters as a continuing business. I would
suggest that the firms in this part of the
industry keep their sales research de-
partments up to strength, watching for
changes and keeping options open.

If I were on the board of directors of one
of these firms I'd be pushing for business
and educational applications just in case
the system turned out not to be able to re-

place cards as an adult game. Me? I'll take
a good game of Cribbage or Pitch anytime.

Show Births and Deaths

Was it only five years ago that we saw
the first microcomputer show in the
country? It seems like ages. It was in
Atlantic City, then, as now, a tacky, run-
down place to go. But everyone went, with
chartered flights for hobbyists coming in
from San Francisco. That was in August
1976. . .and it was there, incidentally,
where Microcomputing was first an-
nounced. We had a booth at the show and
sold over a thousand subscriptions.

Most of the firms which exhibited there
are now long gone. They were, for the
most part, run by hobbyists and suc-
cumbed to either too much or too little
success. Apple, which had a table right
across from our subscription booth, is
still around. It was the first public show-
ing of the Apple I, and Steve Jobs picked
up about 20 orders from dealers. . .and
was on his way.

The chap who put on the show tried it
again the next year at Atlantic City, but
it didn’t do as well. Then he moved it
to Philadelphia for three years, where it
ran down even more. He didn’t bother
this year.

Most of the early computer shows have
faded away as the interest moved from
eager hobbyists to more sophisticated
business and educational buyers. Now
the shows are almost all local in nature,
with a small group of computer stores
and software firms exhibiting. The re-
cent ones in Chicago and Washington
were about typical. . .running perhaps
50-60 booths and pulling a fair crowd on
Saturday.

Frantic show promoters have recruited
all sorts of weird firms to flesh out their
shows. We see condominium sales from
Florida, encyclopedia sales, eyeglass
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26111 Brush Avenue, Euclid Ohio 44132
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@O
06

IN OHIO. call (216) 289-7500 (COLLECT)

THINGS T0

00 WITH YOUR
PERSONAL COMPUTER
BY MARK SAWUSCH

$10.95

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

“TRS-80™ DISK AND
OTHER MYSTERIES”

by Harvard C. Pennington

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

TRS-80™ DISK

“OTHER MYSTERIES”
VOLUME II

by James Farvour

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

MICROSOFTT™™ BASIC DECODED . $24.95

“OTHER MYSTERIES”
VOLUME il

by Dennis Kitsz

THE CUSTOM TRS-80™
CALL FOR AVAILABILITY

“OTHER MYSTERIES”
VOLUME IV

“BASIC FASTER
AND BETTER”

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

BASIC FASTER & BETTER

$29.00

$24.95

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

Corporation, Inc.
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SHIPPED WITHIN
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Products damaged in
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PRINTERS
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CABLE
$24°
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& TRS-80 MICROCOMPUTER

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

DISK
DRIVES

$28995complete

FOR MODEL | and MODEL Il

Includes Case, Power Supply
and External Drive Connector

DISK DRIVE

EXTENDER
CABLE

$995

for VISTA, MICROPOLIS,
MTI, PERTEC, SHUGART,
PERCOM & OTHERS
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Single Sided, Soft-Sectored 5%-inch,

PARAGON MAGNETICS™
PLAIN JANETM

DISKETTES
$1 gif 10

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

Box of 10 Diskettes

PARAGON

magnetics™

Gold

Introducing MTC's premium generic
diskette. Single-Sided, Soft-Sectored,
DOUBLE-DENSITY, 5Y-inch diskettes with
reinforcing HUB-RINGS. Individually 100%
ERROR-FREE certified. Invest in GOLD!
PARAGON MAGNETICSGOLD . ,...$23.95

VERBATIM'S PREMIUM DISKETTES

DATALIFE"

Seven data-shielding improvements mean
$reater durability and longer data life.

hese individually, 100% error-free cer-
tified diskettes feature thicker oxide
coating, longer-lasting lubricant, improved
liner, superior polishing and more! Meets
or exceeds IBM, Shugart, ANSI, ECMA
and 1SO standards.

VERBATIM DATALIFE™ DISKETTES
5%-inch (box of 10)

MD525-01
8-inch FLOPPIES

Double-Density, FD34-8000 . $43.95

‘RINGS’ &
THINGS

HUB RING KIT for 5'4" disks $10.95
HUB RING KIT for 8" disks
REFILLS (50 Hub Rings)
CLEANING KIT for 5%" drives .
5%-inch diskette case
8-inch diskette case
5%-inch File Box for
50 diskettes

8-inch File Box for
50 diskettes

CEPT +Add $3.00 for shipping

& handling
#$3.00 EXTRA for C.0.D.

*Ohio residents add 6.6% "

Y ORDERS sales tax.




cleaner chemicals, telephones, inter-
coms, office copiers, car gadgets, and so
on. ..with the computer stores inter-
mixed. We also see fewer and fewer of the
larger firms bothering to exhibit at these
shows. They’ve found that other forms of
promotion are far more efficient in selling
the product. Indeed, unless you have an
extraordinary amount of profit in your
product—and it is relatively low in price
—shows can lose for you. Local dealers
are often able to pick up customers, so
they find shows pay off.

To you, the show goer, this means that
you are not likely to see much more than
you would visiting your local dealer, yet
you'll be out around $5 for the entry fee.
Of course, if you are anxious to buy an en-
cyclopedia at retail price, you're all set.
I've found very few real bargains at
shows in the last year or so. With booths
costing around $600 to $1000 each, plus
the cost of the exhibit and the people to
man the booth, you can understand why
bargains are not likely. They have to sell
a bundle of stuff just to break even.

The word seems to have gotten around
that shows can make the promoter rich,
hence the proliferation of shows. A recent
one in New York, run by a new show entre-
preneur, was a disaster. Just about every
major city has a show scheduled for this
fall and next spring. It will be interesting
to see if this settles in. . . or dies out.

Clive Alive!

One of the more interesting cultural
micro events in recent times was the visit
of Clive Sinclair to Boston, where he did a
show and tell of his ZX-81 system.

At 8100 for the kit and $150 for the
assembled model, people have been buy-
ing the ZX-81 just for the hell of it. After
all, outside of a lunch in New York, ten
lunches in Peterborough or a hundred

lunches at home, what can you get for
$100 any more? So people have been
buying these computers. . .mostly for
fun. Some say they're for their kids.

This new micro-micro is selling like
fish and chips in England. Clive said that
he'd sold 30,000 of them there in August
and 40,000 in September. They're being
made by the Timex people for him, so he
doesn’t even have to cope with a factory
and strikes.

The finished model has accounted for
85 percent of their sales in the U.K., so
not many buyers are getting the experi-
ence of putting the kit together. Presum-
ably they want to use it for something
rather than learn about its construction.

Schools have been big purchasers,
with over 2900 schools in the U.K. buy-
ing them so far. . . that's over half of the
secondary schools in the country. Well, it
is an economical way for a school to
advertise that it has a microcomputer for
the kids so they will become computer
literate.

Clive showed a prototype of a printer
which is in the works. It will type at about
50 characters per second, he says, and
cost under $100. It will print out the com-
plete screen for you or list your data.

In the U.S. they are selling by mail on-
ly. The ads have already hit—two-page-
spread color ads almost everywhere!
They're looking to sell about 20,000 a
month in the U.S. I don't think they will
have any problem with that goal.

Microcomputing is interested in arti-
cles and programs on the ZX-81. ...
Let's get busy with this one.

Women and the Future

As the invasion of offices by microcom-
puters continues to expand, what have
been considered women's jobs in the past
will be hardest hit. Computerized data in-
put will eliminate the need for rows of
women doing data input typing. As word
processors and electronic mail grow, the
typing pool will dry up and even the sec-
retary’s responsibilities will diminish,
leaving the women in that role either out
of work or else needing retraining for
some other position.

Will women cope with this by entering
business in much the same way that men
do, either by starting with a relatively
menial job and working upward, or by
getting a business education and starting
in the middle? Perhaps we will be seeing
more women in sales, marketing, adver-
tising, PR, collections and other jobs
which will be of increasing importance as
computers take over the boring, repeti-
tive work.

Just because people will not have to
spend their lives doing boring work is
no reason for them to drop out of work
entirely.

Investing

Why should the banks be the only ones
to get the gravy? Every now and then an
investment opportunity comes up where
someone could make the same interest
as the banks are getting. It seems like a
shame to have the banks making all the
money. If you've got some extra money
which you'd prefer to have working for
you, drop a note to me and I'll pass it
along to where it might do some good.[]

MEMOREX

WE WILL NOT BE UNDER-
SOLDf! Call Free (800)235-4137
for prices and information. Dealer
inquiries invited and CO.D.s
accepted.

PACIFIC 172
EXCHANGES
100 Foothill Blvd.
San Luis Obispo, CA
93401. In Cal call
(800)592-5935 or

™ (805)543-1037
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6800 Micro Modules

o
-

FOR INTERFACING TO: sensors,
transducers, analog signals, sole-
noids, relays, lamps, pumps, AC
motors, DC motors, stepper motors,
keyboards, displays,488 GPIB.

ADDITIONAL FEATURES: 6800 MPU,
counter/timer,fail safe battery back up

Wintek Corp. +~ 163
et i

Lafayette, IN 47904

317-742-8428

VIDEO GAMES 3 .. NEW! $14.95
Three games Meteor Mission is an asteroids game
Space Wars is a battle between two starships. Meteor
Wars i1s a combination of the two above games. All three
are in machine language with fast, real time action, and
super graphics NE !
ADVENTURE: IMMORTALITY "7 $11.95
You are an intrepid explorer searching for the fabled
Dust of Immortality”. This is the largest adventure yet
available for 8K OSI'hidden room load so you can't cheat
SUPER BURE ... .. o o s $6.95
Here's a super-fast, BASIC/Machine language hybird
race game Ten levels of difficulty and a infinately
changing track will keep you challenged
STARGATE MERCHANT ........ .. .. $9.95
You are a trader in the distant future. traveling through
stargates’ to get to varous star systems Part video
game, part board game, always challenging

DISASSEMBLER . ......o0n0v0 00

W ¥ ok

ﬂ . $11.95
Use this to look at the ROMSs in your machine to see what
makes BASIC tick. Reconstruct the assembler source
¢I code of machine language programs to understand how
they work Our disassembler outputs unique suffixes
which identify the addressing mode being used, no other
program has this'
MAROONED IN SPACE... $11.95
An adventure that runs in 8K' Save your
shipand yourself from destruction
SUPER! BIORHYTHMS .. $14.95
A unique sophisticated biorhythm program
DUNGEON CHASE ...$9.95

4 real-time video game where you explore a dungeon

QORION i rware e

147 Main St. Ossining. NY 10562




PEFPOURR

By Robert W. Baker

80-Column Adapter

Execom Corp. of Racine, WI, has an-
nounced an 80-column adapter upgrade
for older 40-column PET/CBM systems.
It can only be added on 2000, 3000 or
4000 series models that do not have the
CRT display controller chip used in the
newer systems. The upgrade consists of
one two-inch-square logic board for both
the 40- and 80-column screen editor
ROMs, a 4x5 inch logic board that
replaces the original screen RAMs and a
separate 80-column reference ROM that
can be located in any of the normal ex-
pansion sockets.

The circuit board and the ROM com-
bination allows you to switch between
the original 40-column display and a new
80-column display. The display selection
can be made from the keyboard or
through program control with two sim-
ple POKE commands. All utility soft-

T M A 0

14U REM $EEppeppianinnini oo £ e

116 REM
126 REM UTILITY PROGRAM FOR PRINTING
130 REM FORMATTED OUTFUT DISK FILES

ware, like Toolkit, DOS Support (Wedge),
Extra-Mon, etc., is compatible in both
modes of operation.

Price of the modification is $275 plus
installation. The actual installation in-
volves cutting circuit traces on the main
PET/CBM logic board, soldering addi-
tional wires to the circuit board and in-
stalling four new sockets. The installa-
tion should only be done by your local
dealer or a qualified technician.

Execom Corp. will be offering the in-
stallation for $75 (plus shipping), but you
must remove your main logic board and
return it to Execom Corp. Factory
modifications must be prearranged
before you can ship the board to them.
Also, be aware that this installation may
void Commodore’s 90-day warranties on
new systems. All Execom boards will
have a one-year warranty.

Unfortunately, I haven't had the oppor-
tunity to see this installed in a system as

146 REM CREATED BY WORD FRO 3.

158 REM

166 REM BY: ROBERT BRKER

178 REM 15 WINDSOR DRIVE, ATCO, NJ
18@ REM

196 REM sfkkekiikiriaib et
200 :

218 INPUT "TFILENAME"; F$

220 F$=LEFT$(F$,16): S$=""
230 IF LEFT$(F$,2) O
24@ OPEN 15,8,15

256 OPEN 8.8,8,F$+",5,R"
260 INPUT#15,EN

2708 PRINT: IF EN=8 THEN 3@@
288
290 PRINT"SERROR:® “;EN: GOTO 37@
380 PRINT"OK,, READING FILE..."
31@ OPEN 7.4,7: PRINT#7: CLOSE 7 :

320 OPEN 4.4
330 GET#8,C$: S5=5T
340 IF ASC(C$»=13 THEN PRIMT#4,MID$(S$,2):

350 S$#=S$+C#

360 IF S5=8 THEN 33@

3708 CLOSE 4: CLOSE 8: CLOSE 15
READY.

IF EN=62 THEM PRINT"@FILE NOT FOUND":

@i AND LEFT$CF$,2) <> "1:" THEN F$="@:"+F$

GOTO 378

REM PUT PRINTER IN UPPER/LOWER CASE MODE

Sg="": GOTO 368

Listing 1. Utility program for printing formatted output disk files created by Word

Pro 3.

yet, so I can only pass on what informa-
tion I have. For more information, see
your local dealer or write Execom Corp.,
1901 Polaris Ave., Racine, WI 53404.

Formatted Disk Files From
Word Pro

I recently came across a Word Pro 3
feature that is hinted at in the manual but
not fully explained. For those of you who
are currently using Word Pro 3, there isa
way to save the formatted output on disk
in a sequential data file. There is another
option to the output (Control-0) com-
mand that is not documented anywhere
in the manual. The only options covered
are the C for continuous output, G for
global and X for multiple copies. The
manual does explain how the formatted
output will be written on the disk, but not
how to generate the disk file.

All you have to do is enter a D option to
the normal output command. Word Pro 3
will ask for a drive number and file name,
and then write the formatted output to the
specified file on disk. The file created will
be a sequential data file that you can then
use for input to other programs or utilities.
Each formatted line is stored on disk as a
single data record with a leading quote
character. The normal carriage return is
used to terminate the line. If multiple
blank lines are generated using the LN or
FP commands within Word Pro, then
multiple carriage return characters will
appear at the end of the last printed line.

I've included a program that will read
and print the formatted data files created
by Word Pro (see Listing 1). This pro-
gram will handle all page formatting and
line spacing correctly but it does not sup-
port expanded printing. Any expanded
print output will be printed in reverse

Address correspondence to Robert W.
Baker, 15 Windsor Dr., Atco, NJ 08004.
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(normal size) on a Commodore printer.
This may or may not cause problems.

When you run the program it simply
asks for the filename of the file to be
printed. A default drive number of zero is
automatically assigned. You can indicate
a specific drive number by preceding the
filename by the drive number and a sepa-
rating colon. You must, however, enclose
the entire string within quotes when
specifying the drive number. The pro-
gram checks that the file exists and then
proceeds to start printing each line from
the data file. There is a short delay be-
tween printing each line, because a GET#
command is used to read and check each
character of the line. This allows check-
ing for the multiple carriage returns that
may exist at the end of any line.

If you think about the possibilities, this
Word Pro feature is really valuable. You
could create a software package with
complete documentation, all formatted
by Word Pro, but the user wouldn’t need
Word Pro to print his own manuals from
disk. Actually, this is better than getting
printed manuals since you can print as
many copies as you want, as often as you
want and you don’t have to worry about
losing your only copy.

Once you've gotten the formatted doc-
umentation onto disk as a sequential
data file, you can easily copy it onto cas-
sette tape. I've included a copy of my util-
ity program for copying data files from
disk to tape (see Listing 2). If you remem-
ber back in the Feb. 1981 column, I pre-
sented a program for copying tape data
files onto disk. Well, this is the other pro-
gram I mentioned in that column for
copying data files back onto disk. It will
work for any data file, not just the Word
Pro formatted output files.

Once you've gotten the formatted out-
put files on tape, you have to make a few
changes to the first printing utility to
read the data from tape instead of disk.
I've included a copy of the print utility for
printing from tape files (see Listing 3).
Now you can get first-class formatted
documentation without a disk or Word
Pro, as long as you have a printer. Ac-
tually, you could modify the printing pro-
gram to just display the information and
you wouldn’t even need a printer.

If you are writing a program that inter-
faces with Word Pro files, it may be easier
to read these formatted output files in-
stead of Word Pro source (input) files.
Word Pro’s source files use a special
character encoding and have numerous
commands within the text. Also, the
source files are actually program files in-
stead of sequential data files. The format-
ted output files have all the format com-
mands removed and only contain the ac-
tual data. Everything is in the correct for-
mat and the data is now true ASCII
coding. This should make the formatted
output files easier to deal with.

This Word Pro output option opens a
number of applications that many people

10 Microcomputing, January 1982
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may not have been aware of before. It
might be interesting to see what we can
do with it.

Jump Vectors

I thought it might be useful to list the
jump vectors located at the top of mem-
ory in the VIC-20. The corresponding op-
erating-system subroutines can be called
by user-written machine-language pro-
grams or even from BASIC. I've included
a brief description of the operation of
each routine and the registers used.
Many of these routines are the same as
those used in PET/CBM machines, but
the addresses may be slightly different.
As such, this information should be of
general interest. Note that addresses are
shown in hexadecimal.
SFF8A—Restore Old I/O Vectors. Restores
default vector values for system subrou-

166
118
126
138
146
1568
16
17a
188
126
268
21@
220
238

REM

FEM
REM

REM

GET R#:
FRINT"OK": PRINT
OFEN 135.8,15

tines and interrupts.

SFF8D—Read/Set Vectored I/O. If carry
is set, the current contents of the RAM
vectors are placed in a list pointed at by
the X and Y registers. If carry is clear, the
user list pointed at by the X and Y regis-
ters is transferred to the system RAM
vectors.

SFF90—Control Operating System
Messages. Bits 6 and ,7 of the ac-
cumulator enable the printing of control
and error messages, respectively. If the
bit is set then the messages will appear.
SFF93—Transmit Secondary Com-
mand. Transmits the value in the ac-
cumulator as a secondary IEEE address.
This routine can only be called after com-
manding an IEEE to listen.
SFF96—Send Secondary After Talk.
Transmits the value in the accumulator
as a secondary IEEE address. This
routine can only be called after com-
manding an IEEE device to TALK.
SFF99—Read/Set Top of Memory. If
carry is set, the top of RAM memory
pointer is returned in the X and Y regis-
ters. If carry is clear, the contents of the X
and Y registers are transferred to the top
of memory pointer.

SFF9C—Read/Set Bottom of Memory.
Same as the previous command except
for the bottom of memory pointer.
SFF9F—Scan Keyboard. Same routine
as called by the interrupt handler to scan

REM #siniiiiii e sonoe
REM DISK-TO-TRPE DATH FILE COPY

BY: ROBERT ERKER
REM 15 WINDSOR DRIVE.

ATCO, NJ

FEM S ok e o ar ¥

FRINT"JIMNSERT ELAHK TAPE IM TAFE#1"
PREINT"& DEFPRESS ANY KEY WHEM RERDY"
IF R#="" THEN 210

248
2568
268
278
288
238
288
=18
328
338
248
256
e

Ll

INFUT"DISKE FILE NAME"FL#
FRINT"DRIVE# & OR 1: ";

GET D$: IF D¥ <> "@" AND DI$ >
FRIMT D#¥

OFPEM 2.8,2,D%+":
INFUT#15, EN.EM$: IF EN<>8 THEM 366
PRINT"OK": OPEN 1.1.1.FL#%

FRIMT: PRINT"COPYIMG DATAH....."
GET#2.C¥$: S=5T

IMPUTH#15,EN.EM$: IF EN>8 THEW 3J6@
FRIMNTH#1.C#%:: IF 5=8 THEM 228

FRINT: FRINT"DOME COFY": GOTO3?@

FRIMT: PRIMT"®DISK ERROR": PRINT EN.EM#
CLOSE 1:CLOSE 2:CLOSE 15

"1" THEN 268
"+FL$+" 5, R"

READY.

Listing 2. Disk-to-tape data file copy.




the keyboard. If a key is down, its ASCII
value is placed in the keyboard queue.
SFFA2—Set Timeout on IEEE. A O in bit
7 of the accumulator enables timeouts,
while a 1 disables timeouts on the IEEE
bus. Timeouts are normally used to avoid
hanging in a handshake sequence be-
tween devices on the bus.
SFFAS5—Input Byte from IEEE Bus.
Handshakes a byte from the IEEE bus
and returns the data in the accumulator.
It is assumed that the device has been
told to TALK.

SFFA8—Output Byte to IEEE Bus. One
byte of data is taken from the accumula-
tor to handshake as data on the IEEE bus.
A device must be listening or status will
reflect a timeout. One character is always
buffered by this routine. When the
Unlisten subroutine is called, the buf-
fered character is sent followed by the
UNLISTEN command.
SFFAB—Command IEEE Bus to Untalk.
SFFAE—Command IEEE Bus to
Unlisten.

SFFB1—Command IEEE Device to
Listen. The device number from the ac-
cumulator is ORed with bits to convert
this device number to a listen address
and then transmits the data as a com-
mand on the IEEE bus.
SFFB4—Command IEEE Device to Talk.
The device number from the accumu-
lator is ORed with bits to convert this
device number to a talk address, and it
then transmits the data as a command on
the IEEE bus.

SFFB7—Read I/O Status Word. Returns
the current I/O status in the accu-
mulator. Values are the same as listed for
ST in the Commodore manuals.
SFFBA—Set Logical, First, Second Ad-
dress. The accumulator contains the

16a
118
128
138
146
158
1e6
iva
1@
128
280
218
234
24a
256
2668
27
288
298
268

REM

REM
FEM
FEM
REM
FEM
REM

15 WINDSOR DRIVE.

GET C#:
OFEH 1.1

OFEN 7.4.7:
OFEN 4.4
GET#1.C#: 55=5T
SEF=55+CH
216 IF 55=0 THEN =286
Z2@ CLOSE 1: CLOSE 4
FRERDY.

IF ASCCC$)=13 THEM FRIMTH#4,MIDF(SH, 20

logical file number used by the system to
access data stored in a table by the open
file subroutine. The X register contains
the device number, while the Y register
contains the command. The command is
sent as a secondary address on the IEEE
bus following the device number during
an attention sequence. If no secondary
address is to be sent, set Y to SFF.
SFFBD—Set File Name Information.
Load the accumulator with the length of
the file name, O if opening a file without a
file name. The X and Y registers then
contain the address of the actual charac-
ter string corresponding to the file name.
SFFCO—Open Logical File. Previous two
subroutines must be called first (SFFBA
& SFFBD).

SFFC3—Close Logical File. Accumulator
contains the logical file number of the file
to be closed.

SFFC6—O0pen Channel for Input. Opens
a channel for input after being opened by
the Open subroutine. This subroutine
must be executed before attempting to
read data from any device except the
keyboard. This call may be omitted for
keyboard input with no logical file
number association.

SFFC9—Open Channel for Output.
Opens a channel for output after being
opened by the Open subroutine. This
subroutine must be executed before at-
tempting to write data to any device ex-
cept the display. This call may be omit-
ted for output to the display with no logi-
cal file number association.
SFFCC—Close Input and Output Chan-
nel. Closes all open channels and re-
stores the default channels, input device
0 and output device 3.

SFFCF—Input Character from Channel.
Returns a character of data from the open

FEM sk gk

REM UTILITY FROGEAM FOR FPRINTING
REM FORMATTED OUTFUT DISK FILES
CREATED EY MWORD PRO 3
THAT ARE COFIED TO TAFE

EY: ROBERT BREKER
ATCO,

M

REM sk irpinb i

IL"F:IHT"Z'JINSERT TAFE & DEFRESS AMY KEY WHEN REARDY"
IF C#="" THEM 238

FRINT: FRIMT"READING FILE..."
FRINT#7: CLOSE 7

S$="": GOTO 316

Listing 3. Utility program for printing formatted output disk files created by Word

Pro 3 that are copied to tape.

or default channel. The data is returned
in the accumulator and the channel re-
mains open after the call. For keyboard
input, the cursor is turned on and con-
tinues to blink until carriage return is
typed. Characters on the line are re-
turned one by one by calls to this routine.
SFFD2—Output Character to Channel.
Sends a character of data to the open or
default channel. The data is taken from
the accumulator and may be transmitted
to multiple devices on the IEEE bus.
SFFD5—Load RAM from Device. Per-
forms a load from a device if the accumu-
lator is O, a verify ifa 1. The X and Y regis-
ters contain the starting address for the
load if a secondary address of 3 is used.
Otherwise, the block will load into mem-
ory starting at where the header has
specified. On return the X and Y registers
indicate the highest RAM address loaded.
SFFD8—Save RAM to Device. Saves
memory to a logical device from the bot-
tom of memory pointer to the address
pointed to by the X and Y registers.
SFFDB—Set Real-Time Clock. The accu-
mulator and the X and Y registers are
loaded into the three-byte system clock.
SFFDE—Read Real-Time Clock. Returns
the current three-byte system clock val-
ue in the accumulator and the X and Y
registers.

SFFE1—Check Stop Key. Sets the Z flag
if the stop key is pressed while the rou-
tine is called, and all other flags are main-
tained. If the stop key is not pressed, the
accumulator will indicate the last row of
the keyboard scan. This can be used to
check for other key closures.
SFFE4—Get Character from Keyboard
Queue. Removes one character from the
keyboard queue and returns as ASCII
value in the accumulator. A O is returned
if the queue is empty.

SFFE7—Close All Files. The pointers in-
to the open file table are reset, closing all
files. All I/O channels are also reset.
SFFEA—Increment Real-Time Clock.
This routine is normally called every
1/60th of a second to update the system
clock. If may be necessary to call this
routine from a user's program if it pro-
cesses its own interrupts.
SFFED—Return X,Y Organization of
Screen. Returns the organization of the
screen with columns in X register and
lines in Y register.

SFFFO—Read/Set X,Y Cursor Position.If
carry is set, the current cursor position is
returned in the X and Y registers.If carry
is clear, the cursor is moved to the posi-
tion indicated by the X and Y registers.
SFFF3—Return Base Address of I/O.
Returns the address of the page contain-
ing /O in the X and Y registers.[]
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[LOWEST PRICE - BEST QUALITY]

NORTH STAR

North Star Horizon 2

2-5% Disk Drives

32K Double Den
Factory assem. & tested
Factory guaranteed

List $3695

oy $2875

POWERFUL NORTH STAR BASIC FREE
SUPERB FOR BUSINESS & SCIENCE

FACTORY ASSEMBLED & TESTED LIST ONLY
HORIZON-2-64K-DOUBLE DEN $4195 $2875
HORIZON-2-32K-QUAD DENSITY $3995 $2799
HORIZON-2-64K-QUAD $4495 $3150
HORIZON-1-64K-Q-HD5 $6695 $4685
HORIZON RAM ASSM 48K = $679 64K =$879
HORIZON DISK DRIVE SALE SAVE $445
MORROW HARD DISK 26Mb $4495 $3395
NORTH STAR HARD DISK 18 Mb  $5375 $3923
NORTH STAR TIME SHARING MULTI-USER CALL
ZBASIC 2 TO 5 TIMES FASTER! $350

SECRETARY WORD PROCESSOR $99

WORDSTAR WORD PROCESSOR $318
FLOATING POINT BOARD $399 $319
OASIS MULTI-USER SOFTWARE SAVE CALL
CP/M FOR N* Extra features $230 $220
MICRO MIKE SOFTWARE SAVE CALL
MICRO DISK SYSTEM DD $899 $799
UCSD PASCAL I1.0 $199 $159
EXTRA PRECISION BASIC $50
NORTHWORD $399 $299
MAILMANAGER $299 $224
INFOMANAGER $499 $374
GENERAL LEDGER $999 $749
ACCOUNTS RECEIVABLE $599 $449
ACCOUNTS PAYABLE $599 $449
INVENTORY $999 $749
ORDER ENTRY $999 $749

InterSystems

ITHACA INTERSYSTEMS 2A

Z-80A CPU 4 MHz
64K Dynamic RAM
Front panel

V 1/O—with interrupts
FDCII Disk Controller
20 slot motherboard

LIST $3795 ONLY $2839
PASCAL/Z + THE FASTEST PASCAL $375
LIST ONLY
PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE
CACHE BIOS SYSTEM 128K 2 DRIVES $6995 CALL
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE
DPS-1 MAINFRAME WITH Z80A $1795 CALL
Z80 MACRO ASSEMBLER $125 SAVE
SPELL—PERFECT SPELLING $295 CALL
COMPARE—UTILITY SOFTWARE $295 SAVE
INTEREDIT—TEXT EDITOR $295 CALL

MORROW 8”’ DISK

DISCUS 2D + CP/M* 600K ONLY $869
DISCUS 2 + 2 + CP/IM®* 1.2 MEGA B. $1099

ADD DRIVES 2D = $599 2 + 2 = $795
DISCUS 2D-DUAL + CP/M* ONLY $1450
FREE MICROSOFT BASIC FROM MORROW WITH
DISCUS SYSTEM OR HARD DISK

MORROW HARD DISK
26,000,000 BYTES!!
LIST $4495 ONLY $3395
CP/M* IS INCLUDED!

o

2 QUME 2 SIDED DATATRAK 8 DRIVES

IN DUAL CABINET $1640

SAVE ON MEMORY AND PROGRAMS

CORVUS HARD DISK SAVE
SSM VIDEO BRD VB3 4Mhz 412
SPECTRUM COLOR UNKIT 269
EZ-CODER English to BASIC Al

SYSTEMS MEMORY 64K A&T $549
SYSTEMS MEMORY 64K BANK 684
MICROANGELO 985
ITHACA MEMORY &/16 BIT 64K 845

FACTORY GUARANTEES

square

ECOSOFT FULL ACCOUNTING 355
CAT NOVATION MODEM 169
MEMORY MERCHANT 16K 174
WICAT 68000 16-BIT CALL

Which Computers are BEST? FREE
INSURED SHIPPING AT LOW RATES
CALL FOR LATEST PRICES, DETAILS
WE BEAT ADVERTISED PRICES

EXPERT ADVICE

American

919-889-4577

=]

KIVETT DR. JAMESTOWN N.C. 27282

Computers%

919-883-1105

* CP/M is a registered trademark of Digital Research, Inc.
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BRAINS - MAINFRAMES

SUPERBRAINS

TARBELL’S Empire 1, 11, & 1ll have two 8”
disk drives. The | is single sided, the Il is double
sided, and the Empire lll has one of the floppies
replaced by an 8-Megabyte Hard Disk. FREE BUSI-
NESS SOFTWARE EMP 1 $4888 ONLY $3666

CALIFORNIA COMPUTER 2210A
$2195 ONLY $1795 z80, 64K, /0, DMA Disk
controller + CP/M. :

Model 300-1A is the larger system: 2.4 Mb 8”,
Z80, 64K, and optional OASIS, CP/M, or MP/M op-
erating system. LIST $5695 ONLY $4995

MORROW DESIGNS Decision 1
features UNIX plus CP/M. Multi user & Multi pro-

SUPERBRAIN QD 64K Z-89 48K
List $3995 only $2949 List $2895 only $2139

NORTH STARS ADVANTAGE

MINICOMPUTER
PERFORMANCE cessing, 4 to 6 Mhz Z80, and optional Floating
gRE%N PHOSPHOR Point Processor, or Hard Disk 26Mb. A very
PTIONS:
powerful system at a saving.
bsT eo G300 LIST $1725 ONLY $1380.
ONLY $2999

GODBOUT COMPUPRO Big 8:
6MHz 280, DMA Disk Controller, 32K fast static
RAM, Interfacer 1 1/0O board, + CP/M. LIST $1995
ONLY $1595

Super Sixteen 8085/8088 is the fastest combo
816 CPU. LIST $3495 ONLY $2795

SYSTEMS GROUP System 2812

runs CP/M or OASIS. Supports single user & multi-
user & multi task. Up to 5 megabytes with 8”
drives optional 10-megabyte hard disk.
LIST $5035 ONLY $37/5

_ZEMITH \ONITOR GREEN PHOSPHOR $129

TERMINALS Z-19 $725
INTERTUBE Il onty $725

& EPSON

MX70 GRAPHICS 394
MX80 FT 598
MX-80 494
MX-100 749

ANADEX 9501 1290
has introduced the Genesys Computer.
gﬁfaﬁEnER i ) c;;;; It features a constant voltage transformer. It
DIP-84 FT GRAPHICS 595 comes in several configurations: 12-slot, 22-slot,
STARWRITERLETTER QUAL FT 1824 5” to 8” floppy to Winchester. It’s new, so give us
MALIBU 200 DUAL MODE - 2577 | acall
QANTEX W/BUFFER 1195
SEATTLE’S 16 bit COMPUTER is here! 8 MHz
JIK 400 LIST 399 ONLY 340 8086 CPU the fastest S-100 computer! 128K Static
ATARI | 800 1080 799 RAM, DD Disk Controller, 22-slot Main Frame,
WONDERFUL GAMES-EDUCATION 86-DOS BASIC-86. #2 128K LIST $4185
RCACOSMAC VP-711 199 ONLY $3349 41 As above but 64K

GAMES-BASIC-PROGRAMS-MUSIC LIST $3190 ONLY $2649

GUIDED SATELLITE TO SATURN

WE SELL GOOD HARDWARE Square WE SELL GOOD SOFTWARE

American (5] Computers

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105

® CP/M is a registered trademark of Digital Research, Inc.




DIALI-UP DIRECIORY

By Frank J. Derfler, Jr.

This edition of Dial-Up Directory marks
the second anniversary of the column.
Microcomputer-based data communica-
tions systems have evolved in a pretty
straight line over those two years, but
now we are starting to see some branch-
ing in the evolutionary tree. This month
we'll look at a slightly different kind of
electronic mail package, the first com-
mercial adaption of an old idea.

Micro-Courier by Microcom

Micro-Courier is truly an electronic
mail package. It provides the Apple II
microcomputer with the ability to “‘wake
up” in the middle of the night, dial a
phone number, establish contact with
another Micro-Courier-equipped Apple Il
and transfer messages.

In the June 1980 issue of Kilobaud
Microcomputing, 1 described a program
with similar capabilities called PAN. PAN
is still available and costs about $12 on
cassette. PAN has never really been com-
mercially marketed. It exists as a project
of the Personal Computer Network
(PCNET) in Menlo Park, CA. Micro-Cour-
ier sells for $250 per copy (you need a
separate copy at each end) and it is being
heavily marketed.

This idea of unattended message trans-
fer is as old as electronic communica-
tions. Before World War I, amateur radio
operators developed radioTeletype sys-
tems using autostart tones. In response
to a clock mechanism, a mechanical tele-
printer would key up a radio transmitter,
broadcast tones to wake up the tele-
printer at the other end and transmit a
prepunched message tape.

This kind of message transfer fits well
into my concept of electronic communi-
cations systems that can break down the
Time Tyranny of Telecommunications.
Unattended message transfer lets people
break away from the need to monitor a
telephone or terminal to get a message.
Several software firms are developing
packages with slightly different unat-
tended transfer capabilities, but Micro-
Courier is the first one to be marketed on
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a commercial basis.

Microcom has a very businesslike ap-
proach to their product. They are appeal-
ing to the corporate Apple rather than the
Apple at home. Technically, the Micro-
Courier package is a series of programs
on an Apple II disk in DOS 3.3 format.
The programs are in assembly language,
and Microcom cautions that the disk is
uncopyable. They also caution that at-
tempts to copy the disk may result in its
destruction. (A real mission impossible?)
If you should set your coffee cup on the
disk within 90 days of purchase, they will
replace it for free. If the disk falls on the
floor and you roll your chair over it on the
91st day, it costs you $35 to replace.

The program selection is done through
a series of menus which gradually lead
you to the operating level. The program
asks the user some questions the first
time it is run so it knows where to look for
the modem, clock and printer cards. It is
easy to step down and up the menus to
select the function you want. As you step
through the menus, the selections you
have made are displayed at the top of the
screen (rather like a self-documenting
game of adventure).

The manual stresses that all you have
to do if you get into a problem is hit
escape and you'll return to the next high-
er menu. This works—most of the time.

The program works well doing what it
isadvertised to do: dropping off messages
in the middle of the night when the rates
are low. It will do this only with another
Micro-Courier-equipped Apple II. Each
system should have an Apple Il + or Ap-
ple II with Applesoft in ROM. 48K of
RAM, a disk system with DOS 3.3 and a
Hayes Microcomputer Products Micro-
modem II. A clock card and two disks are
really needed for practical operation. The
Micro-Courier disk is nearly full and a
separate data disk is needed.

In a typical application, the user cre-
ates a message with the Micro-Courier
text editor or any editor that will create
DOS 3.3 files. Messages can be up to 4000
characters in length. A separate address

file tells the system when and where to
send specifically named messages. The
“where"’ direction is given as a name or
other easily-remembered term.

A separate mailbox ID file matches
names to telephone numbers. It is possi-
ble to create distribution lists in which
many phone numbers are collected
under one ID. At the assigned time, the
Apple II dials the number and transmits
the specified message. It transmits one
file per call. The program is not smart
enough to ask if the called station has any
mail coming back. The program will re-
peat unsuccessful attempts to deliver a
message, and logs of outgoing and in-
coming messages are maintained.

Micro-Courier does have an interactive
terminal mode, but this mode is quite dif-
ficult to use. The terminal mode has 22
lines available for the display of received
data. The screen displays modem and file
status in five lines at the top, and three
lines of special commands you need to
know are displayed at the bottom.

Unfortunately, the incoming data over-
writes the first line of commands on the
bottom of the screen and the rest of the
information loses meaning.

This is particularly tricky because in
this program ESCAPE does not work.
You could pound the escape key all day
and not get to a higher menu. It also
doesn’t help that when two Micro-
Courier-equipped Apples are in the ter-
minal mode, neither one echoes the
other. That means you can't see what
you are typing, unless you both work
your way back up through two menus
and select the full duplex mode. You are
much better off dumping the Micro-Cour-
ier software and just using the Micro-
modem II ROM program if you simply
want to operate in the terminal mode
without exchanging files.

Micro-Courier has been heavily adver-
tised and its slick packaging matches its
advertising. The manual contains 164
pages of text with a very good indexand a
small glossary. It contains illustrations of
the keyboard and screen displays. The

Reader Service for facing page . 150~
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The Prentice P212C is a microprocessor-
controlled modem capable of 300- or
1200-bits-per-second operation. The
first button on the right selects high- or
low-speed operation. The other buttons
select various test modes. Extensive
diagnostics are built into this well-
engineered device.

discussion in the manual is done at the
most elementary level. In fact, the entire
packaging concept of the program, from
the multiple menus through to the lan-
guage of the manual. is aimed at the
novice user.

That's acceptable, but experienced
users can get pretty exasperated with
rigid menu structures and the need to

wade through lines of explanation to find
a specific command. In Microcom's de-
fense, they did provide a stick-on guide to
the commands used in the editor pro-
gram, but a separate instruction card
summarizing all the commands would
be valuable.

I believe that if Microcom is going to be
successful in the corporate market, they
have some work to do. One disk I received
for evaluation had a bad sector and would
not load the editor. The other package
had an instruction manual with many of
the pages uncut. But primarily, I feel the
program needs some way of performing a
quality-control check on the messages it
transmits. Not all long-distance phone
lines are created equal, and it is often
worse to transmit garble than never to
have transmitted at all.

Significantly, microcomputer pro-
grams exist which perform very nice line
testing and transmission validation. The
ST-80 software series written by Lance
Micklus has a line-testing and character
echo-check feature. Many programs like
Crosstalk provide a protocol file transfer
which ensures accurate transmission.
Micro-Courier has none of these features.
It is an expensive program with limited
applications.

Dow Jones
The mailbag has reminded me that I

The electricity that powers your personal computer system is “polluted.” Filled with voltage spikes and
noise interference that can cause information loss, incorrect readings and premature circuit failure.

Protect your data and equipment. Purify your power with a new Power Master® Line Monitor Power
Conditioner. Ready to use — just plug in. Free 20 page catalog featuring 8 models.

W o7
Dealer inquiries invited. MASTER

by SGL WABER

Line Monitor Power Conditioner

SGL WABER Electric/A division of SGL Industries, Inc.
300 Harvard Avenue/Westville, NJ 08093/(609) 456-5400

16 Microcomputing, January 1982

have never mentioned the Dow-Jones In-
formation Service (DJIS), which is avail-
able to microcomputer data communica-
tions users. This service has a higher
hourly rate than either The Source or
CompuServe, but if you are a serious
stock investor it provides lots of useful in-
formation. DJIS provides information on
over 6000 stocks and securities listed on
the New York, American, Midwest and
Pacific stock exchanges and the over-the-
counter market. If you live in a part of the
country without a good newspaper, or if
you like to follow *‘penny stocks' or over-
the-counter stocks, this feature could be
handy. All listings are delayed 15 min-
utes, but for 99.99 percent of us that
represents real-time information.

DJIS has an involved pricing structure
that depends on both the time of day and
the kind of service used. During non-
prime hours, using the price quote func-
tion can cost 15 cents per minute. Use of
the historical Media General information
file costs $1 per minute during any time
period. (Obviously, you don't want to
browse too long.) The non-prime hours
change with the time zones. The Pacific
time zone is only non-prime from 8 pM
until midnight. The Eastern time zone
gets the low rates from 8 pm to 3 Am.

I find the historical information the
most valuable feature of the DJIS. You
can get good information on price-earn-
ings ratios, price performance vs market
performance and many other features. In
addition, news stories and financial infor-
mation are available from the Wall Street
Journal and Barron's. Most people
would find it more economical to get the
general news from the financial journals
and just use the DJIS for research on spe-
cific issues. The news stories do have a
subject search capability and can present
a summary of the article.

Anyone interested in the Dow-Jones
Information Service should note that
Radio Shack is offering one hour of DJIS
time in their CompuServe membership
packages. You get a binder with system
information, membership on Compu-
Serve and an hour of user time on both
CompuServe and DJIS for $19.95 (order
catalog no. 260-2224).

You don’t have to use a TRS-80 com-
puter to take advantage of this package:
any computer or terminal with com-
munications capability can be used.

Videotex software packages for the
TRS-80 Model I, Model II, Model III and
Color Computer are available for $29.95
at Radio Shack. These packages also in-
clude one hour on CompuServe and DJIS.
The cassette-based Vidtex programs (the
program name is slightly different from
the package name) are easy to use and
nicely integrated into the CompuServe
and DJIS formats. They all allow inter-
facing with a printer to provide hard copy
of the received information, but of course
they don’t let you create data files. You'll




need a more advanced terminal program
to save the received data in files.

The Dow-Jones Information Service
isn’t for everyone but those who can use
it will find it invaluable. The Radio Shack
CompuServe membership package gives
many folks the opportunity to try the
DJIS at a reasonable price.

The Prentice P212C

You can lease a 212A 1200 bits per sec-
ond modem from your local telephone
company. It will cost you about $40 a
month plus an installation charge of S80
or more. This installation usually in-
cludes an improved line from your loca-
tion to the telephone office and a tele-
phone instrument with a modem/voice
switching arrangement.

Alternatively, you can buy your own
212A modem. You might do this if you
are in a business and want to depreciate
the equipment, or if you simply want to
avoid the monthly payments. Let's take a
look at the state of the art in 212 modems.
[ want to introduce you to one of the most
sophisticated 212A modems, the Pren-
tice P212C.

The P212C is a microprocessor-con-
trolled device which will operate at 300
bits per second as a Bell 103 standard
device and at 1200 bits per second using
the 212 standard. It connects to the com-
puter or terminal through a standard RS-

232C cable. It will auto-answer and ad-
just itself to the speed of the calling party.

This is a commercial-quality device
built in a heavy metal cabinet with a
husky power supply. It has a commercial
retail price of about $800. The P212C will
do many nice things for its user. It fea-
tures five different types of loopback cir-
cuitry including separate-local tests of
the analog and digital sections of the
modem and tests which show the quality
of the telephone circuit with the cooper-
ation of the modem at the other end.

A 212 standard modem can be used
over average telephone lines, but you get
more reliable operation if you ensure that
the signal levels transmitted and re-
ceived by the modem fall within certain
limits. Signals with levels too high or too
low can easily cause errors in the four-
level phase-shifted keying scheme used
by 212 modems.

Proper installation requires a padding
resistor in the telephone coupler or con-
necting cable to fine tune the audio level
with the telephone office. Prentice can
provide various cables to connect the
P212C to the telephone system. A *‘per-
missive’ cable lets you plug the modem
directly into any standard voice jack. But
the use of a standard jack is the easiest
(and cheapest) method of installation. It
will usually work, but the error rate de-
pends upon the conditions between your

telephone and the central office.

Marketing Advice

Prentice has obviously targeted the
commercial market with this high-quali-
ty device, but with a few changes they
could open the small computer market
too. A plastic cabinet and elimination of
the fancy test features would be the first
step. I would reassign the five buttons on
the front as on/off, 300/1200 bits per sec-
ond, orig/ans, half/full duplex and in/out.

If they could sell the consumer model
P212XX at $400 they would have a big
place in the market. In the meantime, if
you want to put some zip in your data
communications, the Prentice P212C
provides a well-engineered and reliable
way to do it. Contact the Prentice Corpo-
ration, 266 Caspian Drive, Sunnyvale,
CA 94086.

Your Help

This column would be much harder to
write without the tidbits and tantrums I
receive from readers. If you want to help
make the third year of Dial-Up Directory
even better than the first two, your news
and views are needed. Send paper mail to
PO Box 691, Herndon, VA 22070. Include
a stamped envelope for replies. Send
electronic mail to TCB967 on The
Source, 70003,455 on CompuServe, or
the AMRAD CBBS, 703-734-1387.0]
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Business Is
Our Business

Gene Cayot, Sales Manager, MSI. . .

We have been building commercial quality computer systems for 11 years
now. . . a lot longer than most companies in our industry. Our reputation
for quality and reliability has been firmly established in over twenty different
countries where MSI Business Systems are sold.

Let me tell you more about MSI and our business systems. . .

With MSI you get a lot

more than just hardware.



Technical Support

We offer the finest and most extensive customer support of any company
in our industry. Our systems are equipped with modems which permit our
technical support staff to perform system diagnostics and file maintenance
remotely via telephone lines. Our company aircraft allows support personnel
to be at the customer’s site within a few hours if necessary.

Expandability

Our systems do not have built-in obsolescence. Any MSI computer
system can be expanded to run in multi-user mode, with large capacity hard
disk drives, and with our business software. MSI systems can grow, as your
business grows, to meet your needs.

Customer Training

We hold seminars at selected locations around the country which provide
training in all areas of MSI system operations — from installation to the use
of our business software.

Business Is Our Business

Our business software modules are designed for ‘‘real world’’ business
use. We offer complete audit trail files for all changes to the data base,
complete history files, and general ledger posting files. Back-up routines
provide maximum protection of the data files on removable disk cartridges.

Let MSI help your business run better

If you have a problem in inventory control, bills of material, order
entry/accounts receivable, general ledger, or cost accounting — give me a
call personally for more information on an MSI Business System.

= .14
ITidwest Scientific instruments
220 West Cedar ¢  Olathe, Kansas 66061
913-764-3273
Toll Free 800-255-6638 e TWX 910749 6403 < TELEX 437049




COMPULER BLACKBOARD

By Walter Koetke

The entrance of microcomputers into
the country’s classrooms has grown from
a trickle to a roar. Will we soon see a
flood? Is the microcomputer a soon-to-be-
forgotten technological fad? Is it an ideal
instructional tool? I'll discuss these and
other questions as this column assesses
the microcomputer’s impact on instruc-
tion and then projects that impact into
the near future.

What's Happening Right Now?

As in so many application areas, the
gap between the potential and the reality
of microcomputer software is enormous.
This gap reminds me of the story about
the German poet who was asked where
he would choose to live if he knew the
world was about to end. After very little
deliberation, he responded that he would
live only in England. Many were sur-
prised by his rapid. decisive response.
When his decision was questioned. he
responded that England was a perfect
choice because England has always been
100 years behind the rest of the world.

While the analogy is not perfect, the
state of today's software does indeed trail
the potential of today's hardware by
many years. This is not news to those in
the computer industry, but it is both
news and a huge disappointment to
educators who've only read of the com-
puter's potential before finding a
microcomputer in their classroom.

Colleges and universities are not yet in
a position to help educators with their
current and short-term needs for
assistance. While there are certainly a
few exceptions to such a general state-
ment, the number of colleges able to offer
teachers no more than FORTRAN,
COBOL, assembly-language program-
ming, or something equally inappropriate
is distressing. The number of well-
publicized but rarely open or accessible
microcomputer laboratories and well-

Walter Koetke, Putnam/Northern West-
chester BOCES, Yorktown Heights, NY
10598.
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funded software evaluation centers that
just can’'t manage to produce evaluations
is also distressing.

Perhaps such situations are
unavoidable aberrations of rapidly
changing technologies and honest inten-
tions that badly underestimate the
magnitude of the task at hand. Although
the situation will eventually evolve into a
more acceptable state, it is unfortunate
that the vast majority of colleges and
universities have been unable to respond
to a readily definable, nationwide need.

Educators have become increasingly
receptive to the idea of using microcom-
puters for instruction. The lack of sup-
port materials coupled with the ideas
already discussed has often resulted in
frustration. However, many educators
have also become more sophisticated in
their evaluation of microcomputer soft-
ware and hardware. While they readily
admit their knowledge is inadequate,
there is movement in the right direction.

Part of this movement is the result of
the evolving technology. Now that
several microcomputers popularly used
for instruction have been replaced by
newer., only somewhat compatible
models, educators find themselves in a

position of defending earlier purchases of
what is now being incorrectly called
“outmoded’ equipment. For those who
properly prepared for their initial pur-
chase, this defense is trivial. For those
who were not so well prepared. the
defense has necessitated an overdue
crash course in computer literacy.

Educators are beginning to realize the
disadvantages of basing their local pro-
grams on a single brand of microcom-
puter. The advantages of a single-brand
commitment are far outweighed by the
disadvantages. For example, my choice
for the ten best pieces of instructional
microcomputer software involves four
different microcomputers. Having only
one brand available is a major restriction.
Microcomputers are big business, and
vendor stability cannot be assumed.
Many sales and a few good products are
not a guarantee that there will be a
tomorrow. Explaining to a school board
that the company who sold you all the
microcomputers is out of business and
the machines can no longer be serviced is
not an enviable position, yet I suspect
that is where many responsible for one-
brand commitments will find
themselves. For these and other reasons,
educators seem to be broadening the
base on which they're developing in-
structional programs.

IBM and Education

A look at today's role of micro-
computers in instruction would be in-
complete without acknowledging that in-
dustry continues to call many shots for
education. Although clever advertising
agencies would have us think otherwise.
improving instruction is foremost in
almost no one's mind as new products
are conceived and developed. This is ac-
tually quite reasonable, just unfortunate.
When you compare the size and available
cash in the marketplaces, small
business, education and home educators
always finish last. When the cost of deal-
ing with the marketplaces is also con-
sidered. the spectators have lost interest
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and gone home before educators finish
the race.

Some months ago I had the oppor-
tunity to hear a discussion of research
regarding reading comprehension. I liked
many aspects of this presentation, in-
cluding the fact that a microcomputer
was only one of several tools being devel-
oped for the classroom teacher who must
teach reading comprehension. An ex-
perienced, thoughtful researcher from
IBM's Watson Research Laboratories,
New York, made the point that research
indicates two essential features for in-
structional microcomputers are voice
output and touch-sensitive screens. The
importance of color was unclear, since
the research presented did not indicate
that color would or would not significant-
ly enhance instruction.

Shortly after this presentation, IBM an-
nounced its new Personal Computer, a
machine with a very impressive list of
features, including excellent color, but
without voice output and a touch-sensi-
tive screen. IBM has produced an ex-
cellent product, but the education
marketplace was not high on its list of
development priorities. The Personal
Computer does not provide those fea-
tures which IBM's own research considers
essential for instruction.

Next time you hear someone moan
that education should make as effective
use of microcomputers as does small
business, remember that the small
businessman can select hardware and
software packages designed with the
needs of small business in mind, while
educators are often faced with the task of
selecting the best of what was designed
for someone else.

As a final general observation, the in-
structional use of microcomputers seems
to be moving away from the “‘local hero™
doing his or her thing to a more struc-
tured system-wide approach. This fol-
lows quite naturally as administrators
become uncomfortable with a prolifera-
tion of hardware without someone pro-
viding coordination and direction for its
use. The same phenomenon is happen-
ing at the state level. With at least one
state reporting that 95 percent of its
public schools provide computing facili-
ties, there are several states attempting
to form minimum standards, create com-
puter literacy objectives, set microcom-
puter standards and offer other evidence
that they're on top of things.

It’s significant that 12-18 months ago
you could survey microcomputer use by
calling a school district’s central office for
information. That is not often the case at
present. Now such a survey would re-
quire a call to each building. Whatever
the reason, I believe the growth of local
“‘computer coordinators™ should assist
other educators as they too begin to use
the computer to support instruction.

Let's focus on the evolution of
microcomputer hardware as it pertains
to instruction. As already mentioned,

IBM has entered the marketplace
with a well-designed personal computer
system. It has done so in a manner that il-
lustrates the rapid change of the in-
dustry.The new IBM Personal Computer
is its first “integrated” system, which
means IBM has put its name on products
produced by others. The IBM Personal
Computer will be offered with software
developed by others and marketed
through Sears and other nontraditional
outlets. The point is that the rapidly
changing technology has put an industry
leader in a position of catching up. I sus-
pect it will do just that, since the IBM Per-
sonal Computer seems to have all the
good features of the competition plus sev-
eral terrific extras, an excellent service
plan and a name that won't do any harm.

The IBM Personal Computer will have
little direct impact in the education
marketplace. Too many schools still pur-
chase the least expensive machine and
then later worry about software and
other forms of support. The chances of
large numbers of schools adopting one of
the most expensive machines is extreme-
ly remote.

On the other hand. I suggest that IBM's

Personal Computer will have a signifi-
cant indirect impact on instructional
microcomputers. As IBM establishes
itself in the business market, it will do so
partly by expanding that market, but
also at the expense of current entries in
that market. Should IBM seriously affect
the market share of Tandy, Apple or
Commodore, that impact is bound to be
reflected in the educational market-
place. The next 12 months should be
very interesting.

Why BASIC?

There are well-known and respected
educators, including Seymour Papert,
who contend that BASIC is not just a poor
choice, but an impossible choice for
many children. We don’t use BASIC as
the result of any research on learning or
instruction. We use BASIC because
that's what the computer industry chose
to provide.

Logo is now available for the Texas In-
struments 99/4A personal computer
(versions for the Apple and Atari are
expected to be released soon). If you're
concerned with computer use in grades
K through 3, you can do no better
than Logo. If you don't have a TI com-
puter already—an extremely likely

possibility—then here’'s your opportuni-
ty to demonstrate some of the merits of
having more than one brand of
microcomputer.

Try the following on your micro or
even minicomputer.

10 FOR C=1 TO 100 STEP .1

20 PRINT 1

30 NEXT I
I've run this on a great many computers
of all sizes, and the TI 99/4A is only one of
two computers that properly execute the
program. There are several other stan-
dard examples of annoying round-off er-
ror that can be executed without error on
the TI99/4A. The ability to avoid such er-
rors is a strong plus when dealing with
younger children.

Another piece of hardware that seems
to be slow getting off the ground is the
Radio Shack Color Computer. With a
16K memory and Extended BASIC, this
is a very nice instructional machine that
hasn’t found its way into many class-
rooms. That might be attributed to the
huge lack of instructional software. As of
this writing, even Radio Shack was offer-
ing only three packages that might be
considered useful for instruction. A
significant step for this computer is the
availability of a disk drive. A complete
system with disk costs about $1500. This
configuration has nearly all the ingre-
dients for becoming a winner in the
education market. I suspect, however,
that this will not be the case.

Two of the reasons for my suspicion are
the Atari 400 and 800 coupled with
Atari's somewhat recent decision to ac-
tively pursue the educational market-
place. While other vendors are certainly
interested in the educational market-
place, Atari is the only major hardware
vendor that has targeted school and
home applications as a primary rather
than secondary objective.

That Atari is serious in this commit-
ment is evidenced by their recently being
awarded the MECC (Minnesota Educa-
tional Computing Consortium) micro-
computer contract for the next three
years. This contract was awarded to Ap-
ple for the preceding three years, and
that contract and ramifications of it went
a long way toward establishing Apple's
niche in the education market. As the
MECC contract includes the translation
of nearly 100 programs to the Atari, this
newcomer will have a very sound soft-
ware base of interest to many schools.

An assessment of today's educational
hardware would be incomplete without
mentioning the Apple II and TRS-80
Model Ill/Model I. Certainly these ma-
chines are the dominant factors in
today's educational market, and there is
some excellent software available for
each of them. Dollar for dollar, the disk-
based Model IIl is hard to beat for a gener-
al-purpose application at home or school.
Should Radio Shack lower the price of
the disk and/or disk controller for the
Model III, they may well continue their
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dominance in the market.

Where does all this hardware leave the
teacher? Are there some clear, unchal-
lengeable choices of hardware? You
must carefully evaluate how your appli-
cation would be best implemented on the
personal computers discussed. Just be
sure that if your application includes the
use of prepackaged software, then use
that software once or twice before buying
the hardware. Most dealers are more
than happy to accommodate a reason-
able request such as this if your decision
to purchase hardware really does ride on
the outcome.

As schools consider additional hard-
ware purchases, [ suggest they carefully
consider the experience of others. Bar-
gains are not always what they seem. For
example, in which marketplace do you
find cassette-based systems? The answer
is in the hobbyist and school market.
Business has never taken a cassette-
based system seriously.

As educators have become familiar
with the advantages and disadvantages
of various microcomputers and peripher-
als, they've realized that the disadvan-
tage of initial cost of a disk may well be
offset by the many user advantages. Cas-
sette-based systems really aren’t appro-
priate for other than beginning program-
ming classes. There are certainly some
successful applications in other circum-

stances, but | suggest such success is
achieved in spite of, rather than with help
of, the hardware. You can't help but
notice that as the market is becoming
saturated with cassette-based systems,
at least two major manufacturers have
announced notably lower-priced disk
systems.

Educators should reconsider any deci-
sion to purchase other than disk-based
microcomputers for instruction. If you've
just a small amount of money, add a disk
to your present cassette system. The only
exception would be the TRS-80 Model 1.
That is best left alone, since the newer
disk systems are vastly improved on the
Model 1II as well as on other brands.

The rapid proliferation of microcom-
puter hardware in schools continues at a
rate that parallels or exceeds the prolifer-
ation in other areas. Whether this prolif-
eration is good or bad may be debatable,
but its existence is fact. There is a statis-
tic somewhere that says 80 percent of the
scientists that ever lived in the world

were alive in 1960. In a similar manner, |
believe more computers were sold during
1981 than were sold in all previous years.
There is every reason to believe that this
same outrageous rate of growth will con-
tinue. The impact on education will cer-
tainly be even 'arger, but the nature of
that impact has yet to be well defined.

Next month I'll continue to explore the
current state and near future of instruc-
tional microcomputing, with the empha-
sis on software and advice regarding
future planning.[]

What Does This Program Do?

If the following program is executed
with LS ="you,” what will be the final
value of P? (An underscore represents a
blank.)

S$ =""ask__not__what__your__country__
can__do__for__you,__"
S8 =SS + “‘ask_what__you__can__do__
for__your__country”
P=0
for J =1 to (len(SS)-len(LS))
if mid$(S8,J.len(L8))=LS then P=J
next J
(answer on page 153)

Z8 BASIC
COMPUTER/CONTROLLER

As featured in
Byte Magazine, July and August 1981

*On board tiny BASIC Interpreter.

*2 on board parallel ports.

eSerial 1/0 port

*6 interrupts.

eJust attach a CRT terminal and
immediately write control programs
in BASIC.

*BAUD RATES 110-9600 BPS.

eData and address buses available for
124K memory and I/O expansion.

*4K RAM, 2716 or 2732 EPROM
operation.

eConsumes only 12 WATTS

Z8 Basic Microcomputer/Controller

Assembled & Tested. ....... $195.00
Complete it .. ... ... . ... $165.00
Universal Power Supply

(L5 ez Aoy $ 35.00

Z8 is a trademark of Zilog Inc.

To Order: Call Toll Free - 1-800-645-3479
(In N.Y. State Call: 1-516-374-6793)
For Information Call: 1-516-374-6793

SWEET-TALKER,
IT GIVES YOUR COMPUTER
AN UNLIMITED VOCABULARY.

s

¥ o k- W e “Q

. i

As Featured In
Byte Magazine, September 1981

eUtilizes VORTRAX SC-01A speech
synthesizer chip.

e*Unlimited vocabulary.

eContains 64 different phonemes
which are accessed by an 8-bit code.

*Text is automatically translated into
electrically synthesized speech.

*Parallel port driven or
Plug-in compatible with APPLE II.

*On board audio amplifier.

*Sample Program for APPLE Il on

cassette
SWEET-TALKER
Assembled and Tested
Parallel Port Circuit Card. ...... $139
APPLE Il Plug-inCard ......... $149

VORTRAX is a trademark of Federal Screw Works

MICROMINT INC.
917 Midway

DISK-80
EXPANSION INTERFACE
FOR THE
TRS-80 MODEL I

As Featured In
Byte Magazine, March 1981

*Disk controller (4 drives)
eHardware data separator
*Buffered TRS-bus connector
*Real-time clock

ePrinter port (optional)

DISK 80-ASSEMBLED & TESTED

with32KRAM ............. $329.95
Centronics Printer

PO A0 2ii0m vt xnctors beesasns $ 50.00
DISK-80 pc board . . . * ....... $ 48.00
Printer/Power Supply !

ol e ] e AR S $ 16.00
Complete Kit with 32K

RAM and PrinterPort ....... $275.00

TRS-80 is trademark of Tandy Corp.

A
t%%@ P
Woodmere, N.Y. 11598 é Jﬂy
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ARMADILLO
COMPUTER

Unheard of Discounts
on all Micro-Computer
Equipment and Software

R Including:

e Display temperature, ¢ Upto 7 boards with 14 S

m?;dmum, minimum and prol':es in one Apple*. . Apple e Corvus

difference. ® —55°Cto 125°Crange, -

® Sound alarm for over/ 0.4° accuracy over mosgt of b T RS 80 . Cameo

under temperature. range. @

® Store data on disk or ® Requires 48K Apple* - CommOdore/Pet Anadex

rinter automatically. with Applesoft* and disk. 1 @ -

f Display time wlth{m- 326opp°° » Atal:l C [tOh
Strawberry Tree COMPULers ifyour dealer doesn't e Zenith ® Epson
S Catdi @ have it, call or write us.

Sunnyvale, Ca. 94087
(408) 736-3083 *TM of Apple Computer, Inc. All equipment includes

full factory warranties.

DIABLO 1620 $1895

e etter quality daisywheel printer

Try these Hard Shelled prices on for
eUpper and lower case

eForms tractor, print wheel, ribbon included blze‘

*ASCII serial interface with RS-232 cable A l ll 48k I 90 OO

eBidirectional printing pp e + l ¢

eCompletely refurbished by national terminal . 7‘7
distributor with 30 day warranty Atarl 800 I 6k 5 .OO

E i e A e Commodore Vic 20 259.00
Biablo 639 ryte U ot da LT oo TRS-80 III 48k 2 Dr. 2195.00

Centronics 730 675 13" Sanyo Color

Centronics 737 799 9" Panasonic B&W Anadex 9501 132500

9" RCA B&W

~ DISKETTES . C-Itoh Comet 425.00

5"SS,DD 10/2.40  50/2.35 5"8S,SD 10/2.80 50/2.70
5"DS,DD 10/3.95  50/3.90 8"SS,SD 101290 50/2.80
5"8S,QD 10290  50/2.85 8"SS,DD 10/3.50  50/3.40

8°SS,SD  10/3.05 50/3.00 8" DS, SD  10/4.50 50/4.40 RMADI O
8'SS,DD  10/3.35 50/3.30 8" DS,DD 10/4.50 50/4.40 A LL
8'DS, DD  10/4.15 50/4.10 Disk Flip 'N File Case 5" 22.95, 8" 27.95 319

Diskette Storage Pages 10/6.95 Disk Library Case 5" 2.05, 8" 2.80 ‘ OMPU I ER

3M HEAD CLEANING KIT PAPER & LABELS

eEliminate downtime ke Greenbar 14 «x11 ‘ OMMI ' I ER
eEliminate service calls - one part 3000 sheets 39.95
.

eincrease life of read two part 1300 sheets 45.95

White 9" x11

eCleans in 30 seconds one part 3500 sheets 29.95

eRemoves dust, dirt m two part 1400 sheets 33.95
magnetic oxides Labels 3" .x PoO- BOX 61486

5% " or 8" $ one across box of 5000 17.30
Al < 1 9.50 two across box of 10,000 _34.60 DFW Airport Tx 75261
PRI"iT WHEELS RIBBONS :

ﬁ!v. Mok ea. 6+ Mfr. ea. >boi. i . .
Diablo s 825 7.50 Diablo 6.50 72.00 Ordenng Line
Qume 8.25 7.50 Qume 400 4350

10 10 Call 214-254-5511— Dept. Alice

Call for quantity bnces —Minimum $1.75 shipping and hand(mg' 63
DAVIS SYSTEMS INC. :

write heads

)
osr— 2184 Meadowcliff Drive N.E., Atlanta, GA. 30345
ZiN (404) 634-2300

~See List of Advertisers on page 178 Microcomputing, January 1982 23



Compiled by Eric Maloney

And He's Using It
To Call Up
Videotext Services

MICRO-SCODE

Old MacDonald
Had a Micro

Harvesting Data

Farmers, agriculturists and extension
agents in the U.S. and Canada are mak-
ing use of several specialized videotext
services now on-line.

These services can provide a wide
range of information, from current mar-

A

il

L1
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ket statistics to encyclopedic data on
crop pests. They include the Kentucky
Cooperative Extension Service's Green
Thumb project, Instant Update from Pro-
fessional Farmers of America in Cedar
Rapids, IA, Elanco’s Agrivision, Project
Grassroots in Manitoba and SCAMP in
New Hampshire and New York.

While they vary in size and scope, all
use videotext technology, transmitting
data via telephone line to a terminal or
microcomputer.

The most popular type of videotext ser-
vice so far is based on the Green Thumb
project at the University of Kentucky. For
that pilot test, Radio Shack developed a
keypad which eventually evolved into
the Radio Shack Videotex terminal. The
project now also uses a TRS-80 Model Il
to collect and transmit data. The system
has been adapted for use by Instant Up-
date and Agrivision.

The initial phase of the Green Thumb
project ran from March 1980 to Decem-
ber 1981. In January the Kentucky Ex-
tension Service moved into phase two,
which was to establish Green Thumb as
a permanent service. At first, some 200
farmers in two counties were able to ac-
cess the service. In phase two, the service
has been opened to the entire state.

Users can retrieve information in 17
categories, which include weather, mar-
ket news, county news, pest manage-
ment, agriculture economics, animal sci-
ences, entomology, forestry, horticulture,
plant sciences and veterinary medicine.
The market and weather information is
updated automatically; other categories
are updated weekly or monthly.

The system consists of a TRS-80 Model
II and an eight-line multiplexer. The ser-
vice is free, except for phone charges.
Eventually, different parts of the state
will have their own store-and-forward

units, thus allowing farmers in each area
to access the service with a local call.

While the Cooperative Extension Ser-
vice provided the keypads for the pilot,
farmers will now have to buy their own
terminals or microcomputers. John Rag-
land, assistant to the director, says that
software is available for the TRS-80s, the
Apple and the TI 99/4.

Ragland expects that about one-third
of the initial users will stay with the sys-
tem, with perhaps a total of 200 users by
next July. That number could multiply
two or three times by mid-1983.

Instant Update

Instant Update is modeled closely after
the Green Thumb project, and is the first
commercial pay-as-you-go farmers’
videotext service. It serves largely the
Midwestern farm states, although it has
subscribers in nearly all 50 states.

The core of Instant Update is an elec-
tronic newsletter that provides such
ephemeral information as market news,
commodity prices, marketing tips and
the weather. Its features include:
®current future prices for grains,
livestock, cotton and gold;

@ a cash market scan that tracks the dif-
ference between cash and futures at key
points for major crops;

® price chart trends;

® Washington Watch, for news from Pro
Farmers’ Washington bureau;

® a commodity-by-commodity summary
of Pro Farmers' marketing plan;

® current recommendations on market
tactics;

® |ocal, national and world weather.

Instant Update currently has some 600
subscribers. “We consider that to be
pretty good, even though it's not what
we'd hoped for,” says Marketing Manag-
er Stewart Cross. Subscribers pay $95
per month, plus toll charges. Cross says




the average subscriber calls twice a day
and spends about $30 a month on phone
calls.

Instant Update subscribers originally
were able to access the service only
with a Radio Shack terminal. Pro Farmer
has since developed software for the
Apple, and is working on software for
the TRS-80s.

Similar to Instant Update—in fact, Pro
Farmer provides the editorial material—
is Agrivision. Agrivision is provided by
Elanco as a service to buyers of its herbi-
cide treflan. Farmers who buy at least
250 gallons a year receive a terminal
similar to the one used by Instant Up-
date. The information, while similar to
Instant Update’s, is geared toward soy
bean and cotton farmers in the South. So
far, some 2000 units have been installed.

Except for phone charges, the service
is free. Elanco provides the database
partly to support its image as a ‘‘leader in
innovation,”” says Roger Benson, man-
ager of managerial services.

“‘Hopefully we’ll gain a certain amount
of market loyalty,’” he says.

Canada’s Telidon system made its ag-
ricultural debut in mid-1981 with Project
Grassroots in Manitoba. Growing out of
the Project Ida field trial in South Head-
ingley, near Winnipeg, Project Grass-
roots is a joint undertaking of InfoMart
and the Manitoba Telephone System.

The project started off with 25 termi-
nals in such public places as the offices of
grain elevator operators, crop insurance
agents and agricultural agents. It has
since expanded to include 25 farm
homes and 25-30 commercial subscrib-
ers, and InfoMart Branch Manager Bruno
Leps hopes for 500 more terminals by
early 1982 and 1500 more during the
year after that.

Project Grassroots includes some 3500
pages of agricultural information. Includ-
ed are the Winnipeg Commodity Ex-
change; the World Weatherwatch; infor-
mation on home economics and farm
safety; Current Focus, a service to pro-
vide regular updates on the market out-
look for grain, livestock, dairy and poul-
try producers; the Herald Grain Newslet-
ter, on grain industry activities for the
week; statistical reports from the Canadi-
an Grain Commission on the supply and
movement of Canadian grain; and infor-
mation on livestock markets.

To access Project Grassroots, the user
needs a Telidon keypad, developed by
Norpak, and the Telidon terminal from
InfoMart. The user pays $47 a month for
the terminal on a two-year lease, and
pays five cents a minute for telephone
charges. Leps says that the average user
spends ten to 20 minutes a day on the
system, with monthly charges coming to
about $80.

One of the outstanding characteristics
of Project Grassroots is its graphics dis-
plays. Grassroots pages often include col-
orful illustrations, charts and maps.

The SCAMP system differs from the
others in that it is currently geared pri-
marily toward extension agents, agricul-
turists and foresters. It provides pest and
crop management information, which is
routed through the state extension agen-
cies to the farmers.

The New Hampshire SCAMP program
has some 60 users, most of whom are ex-
tension agents, University of New Hamp-
shire personnel and foresters. But, says
UNH Extension entomologist James S.
Bowman, the long-range plans are to in-
clude individual farmers.

““There’'s no reason why a farmer
couldn’t hook up to the system if he had a
coupler and terminal,’’ he says.

The two most important features of
SCAMP are its electronics bulletin board
system and its library. The bulletin board
includes field reports from SCAMP users
on current pest problems and recom-
mendations on how to deal with them.
The library includes the life histories of a
variety of crop pests, and information on
their control.

Bowman is pleased so far with the
system'’s development.

“The mechanics are good, and the soft-
ware is fine,”” he says. ““We just have to
get people to use it more. The younger
extension agents are embracing it, but
some of the older agents are a little
hesitant.”

Market Strategies

To whom are these systems geared,
and what is the potential market?

So far, the commercial services are ap-
pealing to owners of larger farms. The av-

erage Instant Update subscriber, for in-
stance, runs a 700-800 acre farm, sub-
stantially above the national average of
430 acres, and spends about $125 a
month on the service. Elanco subscribers
receive the service free, but the 250 gal-
lons of treflan they buy costs over $6000
and is enough to treat 1000 acres. Bruno
Leps says that Project Grassroots, too, is
geared toward the larger farmer.

**This is not to say that there's not a
market for others,” he adds. *‘But we're
going to have to bring the price down
first.”

The cost, however, is not the major fac-
tor, says Green Thumb’s John Ragland.
The costs for a terminal are within the
reach of even the small farmer. ‘‘But you
have to have some size before you start
trading grain and livestock,” he says,
noting that marketing information is the
most-used service of Green Thumb.

“It doesn’t have to be the case that
we're used only by larger farms,’” he con-
tinues. “'If we get a bulletin board system,
if we're imaginative and aggressive, we
could come up with a service of value to
small farmers, too."

Nevertheless, it is true that many small
farmers are currently struggling for sur-
vival. According to figures from the U.S.
Department of Agriculture, 102,000
farms have shut down in the U.S. since
1975, though the average size has in-
creased from 420 to 430 acres. Many
small farmers might not be willing to pay
for a service like Instant Update, when
they can get much of the same informa-
tion in periodicals, on the radio and
through the local extension agent.
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A page from Project Grassroots, an agricultural videotext service in Manitoba,

Canada.
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A recent survey by Successful Farm-
ing magazine of its readership shows that
31 percent of those questioned are not in-
terested in a videotext service. Some 41
percent said they are somewhat interest-
ed. Only 27 percent said they are inter-
ested or very interested. While this figure
translates into some 650,000 potential
subscribers—more than enough to make
services like Instant Update commercial-
ly viable—it indicates that the majority of
farmers will continue as they have for a
while longer.

Bringing down the costs of videotext
services will no doubt help. As Ragland
points out:

“Farmers have traditionally had tech-
nology and information provided in fairly
good quality and quantity for low cost,
through extension agencies and the fed-
eral government. It's a fact that leads
me to believe that we should look at
alternative means of providing the infor-
mation without charging the farmer a
user's fee."

Several ways of doing this present
themselves. Some companies could go
the route of Elanco, offering videotext
services as premiums to customers. An-
other possibility is sponsorship of data-
bases by commercial businesses, an op-
tion Green Thumb is considering.

“For example, it might be a local coun-
ty bank,” Ragland says. ‘“They may sup-
port a service in exchange for a page of in-
formation on their interest rates or ser-
vices. It may be that there might have to
be advertising, or at least recognition of
sponsorship.”

e ol T R

=>VEGETABLE

HOW MANY DAYS TO REPORT?
=>7

08/ 12/ 81 FROM: NEWSLETTER
TO: FIELD

FROM 8/11/81 INSECT NOTES

VEGETABLES
(Bowman, Eaton)

Cole Crops:

Finally, extension agencies might act
as clearinghouses for farmers in their
area, as is the case with SCAMP. Farmers
would call their local agent with ques-
tions, and the agent would access the in-
formation from the host computer.

Until the costs decline and services be-
come accessible to a broader range of
farmers, videotext services will be scram-
bling to convince their potential market
that they have a valuable product.

“Videotext is limited by how good the
information is,” Roger Benson of Elanco
says. ‘‘As long as it's expensive to access
the information, it has to be worth the
customer’s while."”

—Eric Maloney

More on Woman
Computerists

Microcomputing and the Association
of Women in Computing have received a
number of queries concerning an article
on that organization (see ‘‘Women,

Cabbage looper MOTH CATCHES IN PHEROMONE TRAPS ARE STILL

ZERO ON DOVER POINT BUT ARE INCREASING TO ABOUT ONE PER DAY IN

STRATHAM.

STILL NO APPARENT BUILD UP OF LARVAE.

SCOUTING HAS

DEMONSTRATED AS HIGH AS 56% OF THE PLANTS WITH AT LEAST ONE WORM

WHICH IS PREDOMINANTLY THE Imported cabbage worm.

AN UNEXPECTED

ATTACK BY Japanese beetles ON COLE CROPS OCCURRED ON DOVER POINT

THIS WEEK.

Potatoes:
COMMERCIAL PLANTINGS SO FAR.

Colorado Potato beetle HAS BEEN SLOW BUILDING UP IN
PYDRIN HAS ELIMINATED MOST OF THE

PROBLEM BUT WE HAVE NOTICED A SLOW BUILD UP IN UNTREATED AREAS

ALSO.
THIS YEAR.

Sweet corm:

THIS IS PROBABLY DUE TO THE EXCELLENT GROWING CONDITIONS
NO PROBLEMS WITH aphids or potato leafhopper SO FAR.

SINCE OUR INITIAL CATCHES OF corn earworm and fall

armyworm MOTHS REPORTED LAST WEEK, WE HAVE FOUND NO MORE OF EITHER

SPECIES.

EXPERIMENT STATION (WALTHAM, MASS.) THIS WEEKEND.

A COUPLE OF EARWORMS WERE TRAPPED AT THE SUBURBAN

GROWERS WITH

LIGHT TRAPS MUST BE SURE THAT THE TRAPS ARE KEPT CLOSE TO FRESH

SILKING CORN, IF EARWORM CATCHES ARE TO BE RELIABLE.
corn borer CATCHES ARE STILL HIGH.

European
WE STILL RECOMMEND ABOUT A

6-DAY SCHEDULE FOR SILKING CORN, BUT THAT CAN CHANGE IF earworm

or fall armyworm COUNTS INCREASE.
END

From the electronic bulletin board of the University of New Hampshire's SCAMP

system.
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Unite!" on p. 28 of the October issue). Fol-
lowing is a list of chartered or provisional
AWC chapters:

Washington, DC area
Linda Zenker

4905 Americana Drive, #111
Annandale, VA 22003
232-797-5338

Twin Cities

Bonnie Swierzbin

PO Box 14605
University Station
Minneapolis, MN 55414
612-482-1657

Greater Boston

Marcia J. Weston, vice-president
81 Leland Farm Road

Ashland, MA 01721
617-891-2226

Call Mon.-Thurs. only
Rome-Utica

Linda A. Kane

302 Hartford Place

Utica, NY 13502

Los Angeles

Carol A. Grosvenor, president
PO Box 43677

Los Angeles, CA 90043
213-673-0986

New York Metropolitan
Brenda Pena, president
Box B

67-09 136th St.

Flushing, NY 11367
212-244-4270

St. Louis

Rita Sisul, acting president
Box 12907

St. Louis, MO 63141
314-925-5291

Puget Sound

Susan Pietrowski

16602 NE 18th St.
Bellevue, WA 98008

Women who are not near a chapter can
get a list of members in their immediate
areas by writing National President Lin-
da Taylor, 3573 Greenfield Ave., Los
Angeles, CA 90034 (213-557-8797).

The AWC was formed to support wo-
men in computer fields with career coun-
seling and a network of job contacts, as
well as seminars, workshops and
scholarships.

The Rich Get Richer

The affluence of a school and its com-
munity is the most important factor in
whether a school uses computers for in-
struction, says a recent study by Market
Data Retrieval of Westport, CT.

The study says that 46 percent of those
school districts spending over $75 per
student for instructional materials have
instructional computers as compared to
20 percent of those spending under $30
per student. Thirty percent of the schools
in upper income areas use computers for
instruction, as compared to 12 percent of
low-income area schools.




The study also reports that of 15,442
U.S. school districts, 6441, or 42 per-
cent, use instructional computers.
Also, 15,918 of 84,226 public school
buildings—or 19 percent—have class-
room computers.

Grade level and size of the school
are also factors. Some 43 percent of
senior high schools, 26 percent of junior
high schools and 12 percent of elemen-
tary schools use computers. Almost 60
percent of high schools with over 1000
students have computer-aided instruc-
tion, as compared to 24 percent of small
high schools.

World Book On Line

The CompuServe Information Service
will soon be offering an electronic version
of the World Book Encyclopedia to its
subscribers.

The encyclopedia, which is still in the
developmental stage, will offer the basic
editorial content of the printed version,
as well as several enhancements.

*‘As the project develops I wouldn’t be
surprised if the encyclopedia includes ex-
tras, in the form of customer feedback
where they could ask questions,” says
Richard A. Baker, CompuServe's editori-
al director. *'Or World Book may break
out certain sections of the Encyclopedia
to be continually updated and revised."

This latter feature, he says, could pro-
vide current information on rapidly
changing events in the world.

Baker says that these possibilities are
based on the kinds of services other infor-
mation providers like to include.

No date has been set for start-up of the
encyclopedia.

A Boost for Atari?

Atari is going to give Apple and Tandy
some stiff competition as a result of
Sears’ and IBM'’s decision to sell the 800
in their business machine stores, says a
recent report from International Re-
source Development, Inc.

The report says that Atari, a division of
Warner Communications, has recog-
nized the importance of reaching the
business market, and will thus gain a sig-
nificant market share.

Throw That Kid an Atari

Twenty-one outstanding freshmen at
Rensselaer Polytechnic Institute in Troy,
NY, have received Atari 800 computer
systems as part of an academic scholar-
ship program.

The winners— 15 men and six women—
were chosen on the basis of academic
achievement and Scholastic Aptitude

Test scores. Their SAT averages were
732 out of 800 for verbal and 761 of 800
for math.

The students can use their micros for
special projects and compete for a $1000
prize to be awarded at the end of the
academic year.

The Ataris will become the students’
personal property when they receive
their undergraduate degrees.

RPI has developed an extensive com-
puter education program, which in-
cludes an IBM 3033 mainframe and 400
terminals on campus.

New Mag for Big Blue

IBM’'s new Personal Computer was
barely on the loading docks when
Software Communications, Inc., revealed
plans to launch a magazine for the
computer.

PC, billed as ‘‘the independent guide to
the IBM Personal Computer,” will be pi-
loted by David Bunnell. Bunnell, who
most recently was managing editor at Os-
borne/McGraw-Hill, was also editor at
one time of Personal Computing maga-
zine, and has coauthored a book with
Adam Osborne called A Beginner's
Guide to Microcomputers.

Software Communications gave no date
for publication of the new magazine.[]
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......60 Cycle
Sine Wave

U.P.S.

(Uninterruptibe Power Supply)

eeeeeeefor those systems that
need 60 cycle sine
wave keeps computer &
disk systems on when
the power goes out

eeeeeee rated for 150, 250 and
600 watts continuous
operation *

eeeeeeeprovides up to 30 min-
ute operation time for
Model Il TRS 80 with 4
disk drives

* Standard MAYDAYS available
starting at $195.00 for 150 Watt

Fun Research, Ine.

//
= Box 210 New Durham, NH 03855
(603) 859-7110 TWX 510-297-4444
244

+~See List of Advertisers on page 178
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With practice, you can master Rubik’s Cube with this Apple simulation program.

Rubik’s Cube Demystified

Screen display of the Applesoft Rubik’s Cube program. (Photo by Harold Nelson)

By Curtis and Lillian ]J. Cooper
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Program listing. Rubik’s Cube simulation in Applesoft BASIC.

PRINT "THIS PROGRAM SIMULATES RUBIK’S CUBE"
REM

REM INITIALIZE RUBIK’S CUBE

REM

DIM R(S,S,S),R1(5,5,5),A(S,5),B(S5,5),C(5,5),D(S,5)
FOR I =1TOS: FORJ =1 TO S: FORK =1 TO S

70 R(1,J,K) = O

NEXT K: NEXT J: NEXT I

FOR I = 2 TO 4: FOR J 270 4

R(1,1,J) = 1:R(I,1,J) = 15:R(I,J,1) = 4
R(S,1,J) = 9:R(1,5,J) = 2:R(I1,J,5) = 13

NEXT J: NEXT I

REM

REM MIX RUBIK’S CUBE

REM

INPUT "INPUT NUMBER OF MIXES";N

28 = wn

FOR I =1 TON

X = INT (6 % RND (1)):Y = INT (3 % RND (1))

IF X < > O THEN 220
X$ = "R": GOTO 310
IF X < > 1 THEN 240
X$ = “F": GOTO 310

28 Microcomputing, January 1982

This program, in Applesoft BASIC
using low-resolution graphics,
simulates Rubik's Cube. The prob-
lem is to take any arrangement of the
cube and restore it to its pristine
state.

In solving Rubik's Cube, each face
on the cube can turn clockwise or
counterclockwise. In addition, differ-
ent views of the cube are obtained by
rotating the cube about axes through
the center squares of the top and bot-
tom faces, right and left faces, and
front and back faces.

Program Notes

The program uses an array R, di-
mensioned to 5 by 5 by 5, as its repre-
sentation for Rubik's Cube. Colors
are stored numerically as follows:

Magenta 1
Orange 9
Blue 2
Green 4
White 15
Yellow 13.

The F face (see photo for face iden-
tification) is stored in the middle 3 by
3 squares where x=1. The R face is
stored in the middle 3 by 3 squares
where y=1. The D face is stored in
the middle 3by 3 squares wherez=1.
Similarly, the B face is stored in the
middle 3 by 3 squares where x=5;
the L face is stored in the middle 3 by
3 squares where y =5; and the U face
is stored in the middle 3 by 3 squares
where z=5.

Address correspondence to Curtis and Lillian J.
Cooper, 803 E. Clark, Warrensburg, MO 64093.




The program contains two big sub-
routines. One subroutine is used to
rearrange the cube. The following no-
tation, similar to that in James F.
Nourse's The Simple Solution to
Rubik’s Cube, is used by the program
to change the cube.

Summary of Moves

R+ —Turn R face one quarter turn
clockwise

R—-—Turn R face one quarter turn
counterclockwise

R2—Turn R face one half turn
F+—Turn F face one quarter turn
clockwise

F-—Turn F face one quarter turn
counterclockwise

F2—Turn F face one half turn
L+—Turn L face one quarter turn
clockwise

L-—Turn L face one quarter turn
counterclockwise

L2—Turn L face one half turn

D+ —Turn D face one quarter turn
clockwise

D~ —Turn D face one quarter turn
counterclockwise

D2—Turn D face one half turn

U+ —Turn U face one quarter turn
clockwise

U-—Turn U face one quarter turn
counterclockwise

U2—Turn U face one half turn

B+ —Turn B face one quarter turn
clockwise

B-—Turn B face one quarter turn
counterclockwise

B2—Turn B face one half turn

MFR# where # is 1, 2, or 3—Rotate
the cube about the axis passing
through the center squares of the up
(top) and down (bottom) faces. Move
F to R face 1, 2, or 3 times.

MFU# where # is 1, 2, or 3—Rotate
the cube about the axis passing
through the center squares of the
right and left faces. Move F to U face
1, 2, or 3 times.

MUR# where # is 1, 2, or 3—Rotate
the cube about the axis passing
through the center squares of the
front and back faces. Move U to R
face 1, 2, or 3 times.

Several moves can be performed
on the cube by concatenating to-
gether any of the above moves.

The second subroutine draws the
cube. Two views are displayed on the
screen. The first view shows the cor-
ner formed by the up, right and front
faces as the corner closest to the view-
er. The second view has the opposite
corner (formed by the down, left and
back faces) closest to the viewer. The
faces are each labeled (see photo).

The program begins by initializing
the cube and asking how many
moves you want it to make to mix up
the cube. It is then randomly mixed
the number of times specified and the
resulting cube is displayed. The pro-
gram asks you to input your move or
moves. Invalid move entries are re-
jected and you are asked to reenter
your move. If S is input, the program
stops. Otherwise the resulting cube is
displayed and another move is re-

quested.
Enjoy exploring this color-graphics
version of Rubik’s Cube.l

References

Nourse, James G. The Simple Solution
to Rubik’s Cube (New York: Bantom
Books, 1981).

Singmaster, David. Notes on Rubik’s
‘Magic Cube’ (Hillside, New Jersey:
Enslow Publishers, 1980).

Listing continued.

240 IF X < > 2 THEN 260
250 x¢ = "L":: GOTO 310
260 IF X < > 3 THEN 280
270 X$ = "U": GOTO 310
280 IF X < > 4 THEN 300
290 X% “B": GOTO 310

300 x$ = “D"

310 IF Y < > O THEN 330

320 Y$ = "+": BGOTO 360
330 > 1 THEN 350
340 GOTO 360
350 3

360 % + X% + Y$

370
380 BGOSUB 500
390 GOSUB 2050
400 REM

420 REM

440 GOSUB 500

450 GBGOSUB 2050

460 GOTO 430

470 REM

480 REM PERFORM MOVES

490 REM

500 FOR I =1 T0 S: FOR J
510 R1(1,J,K) = R(I1,J,K)
520 NEXT K: NEXT J: NEXT I

540 X$ = MID$ (Z$,1,1)
S50 IF X$ = “S" THEN 3100
560 IF X$ = "M" THEN 1250
570 REM

580 REM MOVE FACES

590 REM

400 Y$ = MID$ (Z%,2,1)

610 IF X$ < > "R" THEN 71
620 FOR I =1 TO S: FOR J

640 NEXT J: NEXT 1
650 GOSUB 1720
660 IF E = 1 THEN 1670

730 A(1,J) = R(1,1,J):B(I1,J
740 NEXT J: NEXT I

750 GOSUB 1800

760 IF E = 1 THEN 14670

770 FOR I = 1 TO S: FOR J
780 R(1,1,J) = A(I,J):R(2,]I
790 NEXT J: NEXT I

800 GOTO 1200

810 IF X$ < > “L" THEN 91
820 FOR I = 1 TO S: FOR J
830 A(I,J) = R(1,5,J):B(1,J
840 NEXT J: NEXT I

850 GOSUB 1800

860 IF E = 1 THEN 1670
870 FOR I = 1 TO S: FOR J
880 R(1,5,J) = A(I,J):R(I,4
890 NEXT J: NEXT I

900 GOTO 1200
910 IF X$ <
920 FOR I = 1 TO S: FOR J
930 A(I,J) = R(S5,1,J):B(I1,J
940 NEXT J: NEXT I

950 BGOSUB 1720

960 IF E = 1 THEN 1670
970 FOR I = 1 TO 5: FOR J

980 R(S,1,J) = A(I1,J):R(4,1
990 NEXT J: NEXT I

1000 BOTO 1200

1010 IF X$ < > “"U" THEN 1
1020 FOR I = 1 TO S: FOR J
1030 A(1,J) = R(1,J,5):B(I,
1040 NEXT J: NEXT I

1050 BGOSUB 1720

1060
1070

IF E = 1 THEN 1670
FOR I = 1 TO S: FOR J

410 REM CHANGE RUBIK’S CUBE

430 INPUT “INPUT MOVE "“;Z1%

530 IF Z¢ = " THEN RETURN

630 A(I,J) = R(I,1,J):B(I,J) = R(I,2,)

470 FOR I =1 TO S: FORJ =1 T0 5
680 R(1,1,J) = A(1,3):R(1,2,J) = B(I,J)
690 NEXT J: NEXT I

700 GOTO 1200

710 IF X$ < > "F" THEN 810

720 FOR I =1 TO S: FORJ =1 TO S

> "B" THEN 1010

=1T0S: FORK =170 S

o
=1T0S

) = R(2,1,)

=17T0S
sJ) = B(I,J)

o
=17T05S
) = R(1,8,4)

=1T0S
»J) = B(I,0)

=17T08S
) = R(4,1,])

=17T05
s3) = B(I,0)

110
=17T0S
J) = R(I1,J,4)

=17T095

(More 3
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$ SAVE

Software
at SUPER

DISCOUNT PRICES

the best available on the
market today for

GAMES * UTILITIES » BUSINESS
for the budget minded individual

ONE OF THE WORLD’S

LARGEST INVENTORIES

We have all the latest
software—ASK US!

A=BARGAIN Distributors
COMPUTER GAMES SPECIALISTS
v 314

P.O. BOX 24121 OAKLAND, CA 94607
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Listing continued.

1080 R(1,J,5) = A(I,J):R(I,J,4) = B(I,J)
1090 NEXT J: NEXT I

1100 GOTO 1200

1110 IF X$ < > "D" THEN 1670

1120 FOR I =1 TO S: FOR J =1 TO S5
1130 A(I,J) = R(I,J,1):B(1,J) = R(1,J,2)
1140 NEXT J: NEXT I

1150 GOSUB 1800

1160 IF E = 1 THEN 1670

1170 FOR I = 1 TO S: FOR J =1 TO S
1180 R(1,J,1) = A(I,J):R(1,J,2) = B(I,J)
1190 NEXT J: NEXT I

1200 Z$ = MID$ (Z%,3)

1210 GOTO S30

1220 REM

1230 REM CHANGE VIEWING CORNERS

1240 REM

1250 X$ = MID$ (Z$,2,1):Y$ = MID$ (Z%,3,1)
1260 S¢ = MID$ (Z%,4,1)

1270 IF S$ < > "1" AND S$ < > "2" AND S$ < > “ THEN 1670
1280 N = VAL (S%$)

1290 1IF X$ < > "F" THEN 1540

1300 IF Y$ < > "R" THEN 1420

1310 Z¢ = MID$ (Z%,5)

1320 FOR K = 1 TO N

1330 Z$ = “U-D+" + Z$

1340 FOR I =1 TO S: FORJ =1 TO S
1350 A(1,J) = R(1,J,,3)

1360 NEXT J: NEXT I

1370 FOR I =1 TO S: FOR J =1 TO S
1380 R(&6 - J,1,3) = A(I,d)

1390 NEXT J: NEXT I

1400 NEXT K

1410 GOTO S30

1420 1IF Y$ < > "U" THEN 1670

1430 2% = MID$ (Z%,5)

1440 FOR K =1 TO N

1450 2% = “R+L-" + s

1460 FOR I = 1 TO S: FORJ =1 TO S
1470 A(1,J) = R(I,3,J)

1480 NEXT J: NEXT I

1490 FOR I =1 TO S: FORJ =1 TO S
1500 R(J,3,6 - 1) = A(I,J)

1510 NEXT J: NEXT I

1520 NEXT K

1530 GOTO 530

1540 IF X¢ < > "U" THEN 1670

15850 IF Y8 < > “R" THEN 1670

1560 Z¢ = MID$ (Z%,5)

1570 FOR K = 1 TO N

1580 Z¢ = “F+B-" + I$

1590 FOR I =1 T0 S:t FOR J =1 TO S
1600 A(I,J) = R(3,1,J)

1610 NEXT J: NEXT I

1620 FOR I = 1 TO S: FORJ =1 TO0 S
1630 R(3,6 - J,1) = A(I,J)

1640 NEXT J: NEXT 1

1650 NEXT K

1660 GOTO S30

1670 PRINT "INVALID MOVE, TRY AGAIN."
1680 FOR I =1 TO S: FORJ =1 TO S: FORK =1 TO S
1690 R(1,J,K) = R1(1,J,K)

1700 NEXT K: NEXT J: NEXT I

1710 RETURN

1720 E = 0

1730 - IF V8 < > Y+" THEN 1730

1740 GOSUB 1950: RETURN

1780 - IF Y9 < > V=" TMEN 1770

1760 GOSUB 1880: RETURN

1770 1IF Y$ < > "2" THEN 1790

1780 GOSUB 1880: GOSUB 1880: RETURN
1790 E = 1: RETURN

1800 E = O

1810 1IF Y$ < > "+" THEN 1830

1820 GOSUB 1880: RETURN

1830 IF Y$ < > "-" THEN 1850

1840 GOSUB 1950: RETURN

1850 1IF Y$ < > "2" THEN 1870

1860 GOSUB 1880: GOSUB 1880: RETURN
1870 E = 1: RETURN

1880 FOR I = 1 TO S: FOR J =1 TO S
1890 C(I,J) = A(I,J):D(I,J) = B(I,J)
1900 NEXT J: NEXT I

1910 FOR I =1 TO S: FOR J =1 TO S
1920 A6 - J,I) = C(1,J):B(6 - J,I) = D(I,J)
1930 NEXT J: NEXT I

1940 RETURN

1950 FOR I =1 70 S: FOR J =1 TO S5
1960 C(I,J) = A(I,J):D(I,J) = B(I,J)
1970 NEXT J: NEXT I

19860 FOR I =1 TO S5: FOR J =1 TO S
1990 A(J,6 - I) = C(I,0:BWJ,6 - I) = D(I,J)

2000 NEXT J: NEXT I

2010 RETURN

2020 REM

2030 REM PRINT RUBIK’S CUBE

2040 REM

2050 TEXT

2060 GR

2070 COLOR= O

2080 X1 = 9:¥Y1 = 3I9:X2 = 6:Y2 = 36:X3 = 3:Y3 = 33:X4 = 0:Y4 =
:W4 = 18

2090 FOR I = O TO 1S

2100 PLOT X1,Y1 - I: PLOT X2,Y2 - I: PLOT X3,Y3 - I: PLOT X4,
- Is PLOT W3,Y3 - 1z PLOT W4,Y4 - 1
2110 NEXT I

Y4 -

1

PLOT W2,Y2




2120 X1 = 9:Z1 = 39:22 = 34:713 = 2
2130 FOR I = 0 TO 9

2180 PLOT X1 + 1,11 - 13 PLOT X%
“ 1

2150 PLOT X1 - I,Z1 - I: PLOT X1
= g

2160 PLOT X2 + 1,Y2 - I: PLOT X3

2170 PLOT N2 - 1I,Y2 - 1: PLOT W3

2180 NEXT I

2190 X1 = 30:X2 = 27:X3 = 24:X4 =

= 36:W4 = 39

2200 FOR I = O TO 15

2210 'PLOT X1,Y1 - 1: PLOT X2,Y2 ~

L A |
el

4 = 24:Y2 = 21:Y3 = 18:Y4
422 - I: PLOT X1 + 1,23 -
,22 - I: PLOT X1 - 1,23
s¥3 - I: PLOT X4 + 1,Y4 -
,¥Y3 — 1: PLOT W4 - 1,Y4 -
Y1 = 21:Y2 = 24:Y3 = 27:Y4

1:

I:

I: PLOT X4,Y4

= Iz PLOT W3,Y3 - I: PLOT W4,Y4 -

2220 NEXT I

2230 X1 = 30:Z1 = 6:22 = 11:2Z3 = 16:24 = 21

2240 FOR I = 0 TO 9

2250 PLOT X1 - I,Z1 + I: PLOT X1 - 1,22 + I: PLOT X1 - 1,23 +
%11

2260 PLOT X1 + I,Z1 + I: PLOT X1 + 1,22 + I: PLOT X1 + 1,23 +
+ 1

2270 PLOT X2 + I,Y2 + I: PLOT X3 + I1,Y3 + I: PLOT X4 + I,Y4 +
2280 PLOT W2 - I,Y2 + I: PLOT W3 — I,Y3 + I: PLOT W4 — I,Y4 +
2290 NEXT I

2300 PRINT "  UP(TOP) BACK LEFT"

2310 PRINT " FRONT  RIGHT DOWN (BOTTOM) *

2320 X1 = 8:X2 = 7:Y1 = 37:¥2 = 36

2330 FOR J = 2 TO 4: FORK = 2 TO 4

2340 1 = 1

2350 GOSUB 2990

2360 FOR I =0 TO 3

2370 PLOT X1 - 3 8 (J - 2),Y1 - 1 -5 8 (K-2) -3 % (J - 2)
2380 PLOT X2 - 3 8 (J -2),¥2 -1 -5 % (K-2) -3 % (J - 2)
2390 NEXT I

2400 NEXT K: NEXT J

2410 X1 = 10:X2 = 11:Y1 = 37:Y2 = 36

2420 FOR 1 = 2 TO 4: FORK = 2 TO 4

2430 J = 1

2440 GBOSUB 2990

2450 FOR J = 0 TO 3

2460 PLOT X1 + 3 % (I - 2),Y1 - J -5 8 (K-2) -3 8 (I - 2)
2470 PLOT X2 + 3 8 (I - 2),¥2 -J -5 8 (K=-2) -3 & (I - 2)
2480 NEXT J

2490 NEXT K: NEXT I

2500 X1 = 32:X2 = 31:Y1 = 22:Y2 = 21

2510 FOR I = 4 TO 2 STEP - 1: FOR K = 2 TO 4

2520 J = S5

2530 GOSUB 2990

2540 FOR J = 0 TO 3

2550 PLOT X1 + 3 8 (4 - ID,Y1 - J -5 % (K-2) + 3 % (4 - 1)
2560 PLOT X2 + 3 %8 (4 - ),Y2 - J - S & (K-2) + 3 % (4 - I
2570 NEXT J

2580 NEXT K: NEXT I

2590 X1 = 28:X2 = 29:Y1 = 22:Y2 = 21

2600 FOR J = 4 TO 2 STEP - 1: FORK = 2 T0 4

2610 1 = S

2620 GBGOSUB 2990

2630 FOR 1 =0 TO 3

2640 PLOT X1 - 3 % (4 - J),¥Y1 - 1 -5 % (K=-2) + 3 % (4 - J)
2650 PLOT X2 - 3 % (4 - D),¥2 -1 -S 8 (K-2) + 3 % (4 - J)
2660 NEXT 1

2670 NEXT K: NEXT J

2680 X1 = 7:X2 = 8:X3 = 9:X4 = 10:X5 = 11

2690 Y1 = 21:Y2 = 22:Y3 = 23:Y4 = 22:Y5 = 21

2700 FOR I = 2 TO 4: FOR J = 2 TO 4

2710 K = S

2720 GOSUB 2990

2730 PLOT X1 + 3 8 (1 -2) -3 % (J-2),Y1 -38% J-2) -3
2740 PLOT XS + 3 8 (I - 2) -3 8 (J -2),¥Y5 -3 8% (J -2 -3
2750 FOR K = 0 TO 2

2760 PLOT X2 + 3 8 (1 - 2) -3 8 (J -2),Y2 -K -3 8 (J - 2)
2770 PLOT X4 + 3 8 (I - 2) -3 8 (J -2),Y4 - K -3 8 (J - 2)
2780 NEXT K

2790 FOR K = 0 TO 4

2800 PLOT X3 + 3 8 (I - 2) -3 8 (J -2),¥3-K=-3 % (J -2
2810 NEXT K

2820 NEXT J: NEXT I

2830 X1 = 2B:X2 = 29:X3 = 30:X4 = 31:X5 = 32

2840 Y1 = 24:Y2 = 23:Y3 = 22:Y4 = 23:Y5 = 24

2850 FOR I = 4 TO 2 STEP - 1: FOR J = 4 TD 2 STEP - 1

2860 K = 1

2870 GBGOSUB 2990

2880 PLOT X1 + 3 % (4 - 1) -~ 3 % (4 - D,Y1 +3 % (4 -J) +3
2890 PLOT X5 + 3 8 (4 - 1) -3 % (4 -0),Y5S +3 % (4 -J) +3
2900 FOR K = 0 TO 2

2910 PLOT X2 + 3 % (4 - 1) -3 8 (4 -J),Y2+K + 3% (4 -J)
2920 PLOT X4 + 3 8 (4 - 1) -3 % (4—-0),YAa +K+ 3% (4 -J0)
2930 NEXT K

2940 FOR K = O TO 4

2950 PLOT X3 + 3 2 (4 - 1) - 3 8 (4 -0),YS+K+3% (4 -0
2960 NEXT K

2970 NEXT J: NEXT I

2980 RETURN

2990 IF R(I,J,K) < > 1 THEN 3010

3000 COLOR= 1: RETURN

3010 IF R(I,J,K) < > 15 THEN 3030

3020 COLOR= 15: RETURN

3030 IF R(I,J,K) < > 4 THEN 3050

3040 COLOR= 4: RETURN

3050 IF R(I,J,K) < > 9 THEN 3070

3060 COLOR= 9: RETURN

3070 IF R(I,J,K) < > 2 THEN 3090

3080 COLOR= 2: RETURN

3090 COLOR= 13: RETURN

3100 PRINT “"THANK YOU FOR PLAYING."

3110 END

Iz

1:

1
I

*

+

PLOT X1 + 1,24

PLOT X1 - 1,24

- 1: PLOT wW2,Y2

PLOT X1 - 1,24

PLOT X1 + 1,24

Ky =27
I« 23
3.8 AT - &}
S8 TR}
S %ALY @)
(4 =1}
SRI=UTY
3% (4 -1
3% (4 -1
o ¥ (8~ 1)

Hello.

This is the APPLE
talking. The message

is: Don’t byte your
APPLE. Use COGNIVOX
to speak to it!

I am now listening
for your reply . ..

Let’s face it. Voice 170 is a fascinating and efficient way to
communicate with computers. And now, thanks to
VOICETEK, Voice 1/0 peripherals are casily available, easy
to use and very affordable.

If you own an APPLE II computer, COGNIVOX model
VI0-1003 will enable your computer to understand your
spoken commands and talk back with clear, natural soun-
ding voice.

COGNIVOX can be trained to recognize up to 32 words or
short phrases chosen by the user. To train COGNIVOX to
recognize a new word, you simply repeat the word three
times under the prompting of the system.

COGNIVOX will also talk with a vocabulary of 32 words or
phrases chosen by the user. This vocabulary is independent
of the recognition vocabulary, so a dialog with the computer
is possible. The speech output is natural sounding since it is a
digital recording of the user voice using a data compression
algorithm.

For applications requiring more than 32 words, you can have
two or more vocabularies of 32 words and switch back and
forth between them. Vocabularies can also be stored on disk.

COGNIVOX VI0O-1003 comes lete with microp
power supply, software on cassette and extensive manual,
ready to plug in and use. It plugs into the paddle connector
and thus it leaves the valuable expansion slots free for other
peripherals.

Software provided with the unit includes demonstration pro-
grams and two voice operated, talking video games! It is also
very easy to incorporate voice in your own programs. A
single statement from BASIC is all that is needed to either
recognize or say a word.

COGNIVOX can be used as an educational tool, a data entry
device when hands and/or eyes are busy, an aid to the han-
dicapped, a foreign lang tr , a sound effects
generator, an intelligent telephone answering maching, a
talking calculator. Using an IEEE 488 interface card you can
control by voice instr pl test sy And all
these devices can talk back to you, telling you their readings,
alarm conditions, cven their name.

COGNIVOX VI0-1003 costs $249 plus $5 shipping (CA res.
add 6% tax). Software on diskette (DOS 3.3) with extra
features to save vocabularies on disk, $19. Order by mail or
call us at (805) 685-1854, 9AM to SPM PST, M-F and charge
it on your MASTERCARD or VISA. Foreign orders
welcome, add 10% for air mail shipping and handling.
COGNIVOX is backed by a 120 day limited warranty against
manufacturing defects.

VOICETEK
Dept. K, Box 388
Goleta, CA 93116
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And for you Z-80 puzzle buffs, here's a program to simulate Rubik's Cube
and thus reduce the risk of thumb-joint injury.

First Aid

For Cuber’s Thumb

Photo 1. The pristine Rubik’s Cube.

Rubik's Cube—also known as the
Magic Cube, and a number of
less complimentary names by nu-
merous harried puzzle fans—is the
current intellectual puzzle rage. The
puzzle is especially intriguing to
mathematics, engineering and sci-
ence buffs, for a number of reasons.
Mechanically, it does things that at
first glance would seem impossible,
even to many experienced mechani-
cal engineers. Mathematically, it is
fascinating, having the ability to be
arranged and rearranged into 227 x
314x53%x72x 11 configurations
—more than 4.3 x 10!? permutations!

Address correspondence to Paul A. Turvill, 4733
Bel Roma Road, Livermore, CA 94550.
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By Paul A. Turvill

Cube solvers around the world—
known as cubists—have become so
enthralled with Rubik’'s Cube that it
now occupies much of the spare time
of literally millions of Earth's citi-
zens. So popular and so intriguing is it
that it has received attention on page
one of The Wall Street Journal and the
front cover of Scientific American.

Douglas Hofstadter's Scientific
American article (March 1981, p. 20)
is probably one of the best summaries
of the cube's possibilities yet pub-
lished. Hofstadter goes into mechani-
cal construction, mathematical con-
siderations and various approaches to
developing solution algorithms. He
also discusses in some detail a stan-
dard system of notation designed to
permit cubists to readily exchange in-
formation about their solution efforts.

While Hofstadter's article is high-
ly recommended, the following de-
scription should give a basic un-
derstanding of the device and point
out the usefulness of the listed com-
puter programs. Notation and ter-
minology are based on those intro-
duced by Hofstadter.

A Cube in the Hand

Rubik's Cube rests nicely on the
palm of the hand. Each of its six faces
is subdivided into nine equal facelets.
In the starting position, or pristine
state, each of the cube's major faces is
a different uniform color (see Photo 1).

The cube is cut between facelets—
in fact, it consists of 26 visible cubies
(the centermost space is assumed to

be unoccupied). Further, the 26
cubies are interlocked so that the
nine cubies that make up each of the
six major faces may be rotated as a
group (see Photo 2).

By rotating any one face, you can
partially rearrange the four adjacent
faces. Thus, a series of 90-degree
rotations of the various faces can
quickly scramble the arrangement of
the colored facelets.

Most cubists have had great diffi-
culty establishing even a few com-
mon predetermined patterns, not to
mention returning their cubes to the
pristine state. A number of algo-
rithms have been developed with
varying degrees of success.

The Programs

These computer programs—one in
BASIC (Listing 1), and one in Z-80 as-
sembly language (Listing 2)—are in-
tended to help you make sequences
of moves to take the cube from one
state to another. The programs oper-

Rotation
Face CW CCwW
Up (top) U u
Down (bottom) D d
Left side L 1
Right side R r
Front F 2
Back B b
Table 1.




ate essentially identically, although it
will be seen that the machine-lan-
guage code generated by the assem-
bly-language program is far more ef-
ficient in memory requirements and
operating speed. Because of their
similarity, the following discussion
applies equally to both.

The notation used (based on the
Hofstadter article) is as follows: the
major faces are identified in accor-
dance with their positions on a cube
held stationary in relation to the
viewer—Up, Down, Left, Right,
Front and Back (see Fig. 1).

For simplicity and ease of presenta-
tion on a two-dimensional alphanu-
meric display device (and printer),
the cube is unfolded so that its six
faces can be seen simultaneously (see
Fig. 2).

Once the program is loaded and
running properly, the legend Move
Sequence: will appear at the top of
the screen, with a representation of
the unfolded cube laid out below, in
its pristine state (see Sample run in
Fig. 3). Thereafter, keying any of the
12 legal move commands will cause
the appropriate face to be rotated by
90 degrees, and the four adjacent
faces to be rearranged accordingly.
The Move Sequence will be updated
and the display modified to reflect
the cumulative effect of all move
commands.

Table 1 summarizes the 12 permis-
sible move commands and their ef-
fects; in the table, CW indicates
clockwise, or ''right' rotation, and
CCW means counterclockwise, or
"left."” The notation differs some-
what from that of the Hofstadter arti-
cle. To retain the simplicity afforded
by single character commands, these
programs use a combination of up-

Fig. 1. Face-identification symbols.

percase (for CW) and lowercase
(CCW) characters.

In addition to the 12 move com-
mands, three additional commands
are available:
®P (Print) produces a hard copy of
the current screen.
®N (New) reinitializes the cube to
the pristine state or starting position.
® X(eXit) returns control to the sys-
tem monitor (or the interpreter in the
case of BASIC).

Languages

Some comments are in order re-
garding programming languages and
formats. Many differences exist
among the various forms of BASIC.
Cube is written to run in a modified
form of Digital Group Business
BASIC 1.0, which contains a number
of shortcuts (the option to use # for
PRINT, for example), and has its own
approach to the handling of string
variables. It should not be too dif-
ficult for the moderately capable
reader to make the necessary conver-
sions to nearly any other form of
BASIC having string capabilities. Ex-
planatory REM statements are in-
cluded in the BASIC program where
they may be useful.

Programs written for assembly lan-

Photo 2. Rubik's Cube with one face partly
rotated.

guages, while usually considered
more difficult to write and debug, are
generally more universal since the
machine-language codes they pro-
duce can normally be made to run on
just about any machine based on the
same or similar microprocessor tech-
nology. That is, any assembly pro-
gram written for one Z-80 machine
can generally be made to run on an-
other Z-80 system, provided the I/O
port assignments and peripheral
driver routines are made compatible.

Further, machine code is usually
highly efficient as compared to the

1050 REM *

1070 REM *

Listing 1. The BASIC listing of the Cube program.
1000 REM **t***ﬁ*ﬁ***ii***i*fi"t.***t*it.**'t'*'*i

1010 REM * RUBIK'S CUBE PUZZLE SIMULATOR PROGRAM *
1020 REM * BASIC VERSION 1.00 BY PAUL A. TURVILL *

1030 REM **kkkkkkkkkk*x* MARCH,
1040 REM **kkhkhhkk kAR A AR KRR AR R KRR KRR K AR AR AR R RN R A K

1060 REM * INITIALIZE VARIABLES

1080 DIM U$(9),D$(9),L$(9),R$(9),FS$(9),BS(9)
1090 DIM X$(9),¥Y$(9),0Q$(113),A8(1)

DISPLAY INITIAL SCREEN - NOTE THAT THE SYMBOL "#"

1100 Q$=" " : N=0
1110 FOR I=1 TO 9

1120 U$S=US$+"U" : D$=D$+"D"

1130 L$=LS$S+"L" : R$=RS$+"R"

1140 F$=F$+"F" : BS$=BS$+"B"

1150 0$=0$+0$

1160 NEXT I

1170 REM *

1180 REM *

1190 REM * IS USED THROUGHOUT THIS PROGRAM TO REPRESENT THE
1200 REM * "PRINT" STATEMENT.

1210 REM *

1220 GOSUB 1500

1230 REM *

1240 REM * OUTPUT CURSOR CHARACTER
1250 REM *

1260 #CHRS$ (8) ; CHRS (95) ; CHRS (8) ;

1270 REM *

1280 REM * GET COMMAND AND DECODE IT
1290 REM *

1300 KEYIN AS$ : #AS;

1981 dokkok ok ok ok ok ok ok ok ok ok ok

1310 IF A$="U" THEN GOSUB 2030
1320 1IF A$="u" THEN GOSUB 2110
1330 1IF A$="D" THEN GOSUB 2190
1340 IF A$="d" THEN GOSUB 2260
1350 1IF A$="L" THEN GOSUB 2330
1360 1IF A$="1" THEN GOSUB 2440
1370 1IF A$="R" THEN GOSUB 2550
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"BASIC program plus interpreter"’
required to perform the same duties.
Table 2 compares the two versions
of Cube. Readers interested in such
things might wish to develop ver-
sions of both to verify or refute the
comparisons contained in the table.

The computer simulation has a
number of advantages over the ac-
tual Rubik's Cube, especially for
beginning cubists. Unscrambling a
randomly scrambled cube can take
from a couple of hours to sever-
al weeks; on the computer, instant
recovery requires only the entry of an
N command.

Moving from one structured pat-
tern to another often requires surpris-
ingly few moves, although discover-
ing the exact combination of moves
required may involve a great many
trial-and-error iterations and
numerous dead ends. Once a desired
configuration is achieved on the
video terminal, entering a P com-
mand will print not only the current
configuration, but a record of up to
the last 113 moves. (In the event the
computer-wielding cubist makes 113
moves without achieving a desired
result, the computer takes over and

COMMODORE:

VIC-20 color computer
4016 PET, 16K

8032 CBM, 32K

8096 CBM, 96K

Super PET, 96K

2031 singledrive, 170K
4040 dual drive, 343K
8050 dual drive, 974K
4022 tractor printer
83 00 daisy wheel printer

ATARI:

400 computer, 16K
800 computer, 16K
810 single drive, 88K
815 dual drive, 320K
820 40 column printer
825 80 column printer
830 modem ...

850 interface module

PRINTERS & ACCESSORIES

ANADEX DP9000/1 $ 1,199
DP9500/1 1,299

BASE2 8008B 649
CENTRONICS 737-1 749
C.ITOH STARWRITER, 25p..1,399
STARWRITER, 45p..1,799

NEC SPINWRITER, 5530p 2,399
OKIDATA MICROLINE 82A.. 529
MICROLINE 83A 779

MIPLOT, graphics plotter 1,139
AXLON 32K, ATARIramcram...189
MICROTEK 16K, for ATARI.. 89

3620 La Habra Way
Sacramento, Ca. 95825
(916) 486-3678

arehouse

Call or write for price list with comparable savings
on a full line of microcomputer peripherals and
accessories. Master Charge/Visa welcome. We pay
freight (continental U.S.only) on prepaid orders. Allow
2 weeks for personal checks

Prices subject to change without notice
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Listing 1 continued.

1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1 O
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190

IF A$="r" THEN GOSUB 2660
IF A$="F" THEN GOSUB 2770
IF A$="f" THEN GOSUB 2870
IF A$="B" THEN GOSUB 2970
IF A$="b" THEN GOSUB 3070

IF A$="N" THEN #""; : RUN

IF A$="X" THEN #""; : END

IF A$="P" THEN GOSUB 3340 e
GOTO 1260

REM *

REM * SCREEN/PRINTER FORMATTING ROUTINE

REM *

CURSOR 0 #"Move Sequence: ";QS$;

IF A$="p" THEN #""
FOR I=1] TO 9
IF (I=1 OR I=4 OR I=7) THEN #""
P8 (EnZd T e
NEXT I
goey av"
FOR I=0 TO 2
#TAB(12) ;
FOR J=1 TO 3 : K=3*I+J
RESIRK)Y™ %y
NEXT J
i niomy
FOR J=1 TO 3
RESAK,K)g". . "2
NEXT J
#" Y
FOR J=1 TO 3 : K=3*I+J
#RS (K,K) ;" ";
NEXT J
el
FOR J=1 TO 3
#BS (K,K) ;" 1
NEXT J
PURANEXT -1
FOR I=1 TO 9
IF (I=1] OR I=4 OR I=7) THEN #""
RS (Z,3)2% . "3
NEXT I
LA Beots)
IF N=113 THEN N=0
RETURN
REM *
REM
REM
REM
REM
REM
REM
REM

#TAB(23) ;

#TAB(23) ;

#"Next Move: gt
AS="p"

* STRING HANDLING ROUTINES - EACH FACE OF CUBE IS
* REPRESENTED BY A STRING VARIABLE, NINE CHARACTERS
* IN LENGTH. TOP ROW OF FACE AS DISPLAYED ON SCREEN
* 1S REPRESENTED BY POSITIONS 1, 2, AND 3; MIDDLE
* ROW BY 4, 5, AND 6; AND BOTTOM ROW BY 7, 8, AND 9.
* PARTIAL STRINGS ARE DEPICTED BY THE VARIABLE NAME
* FOLLOWED BY THE STARTING AND ENDING POSITIONS IN
REM * PARENTHESES [EXAMPLE: BOTTOM ROW, FRONT FACE IS
REM * F$(7,9)]. IF ONLY ONE POSITION IS GIVEN IN PAREN-
REM * THESES, IT IS ASSUMED THAT ALL CHARACTERS FROM
REM * NUMBERED POSITION TO THE END ARE INTENDED [EXAMPLE:
*
*
*
*
*
*
*
*

REM US$(4) IS EQUIVALENT TO U$(4,9)]. 1IN ANY STRING
REM TRANSACTION THE NUMBER OF CHARACTERS ALTERED IS
REM GOVERNED BY THE SHORTER SUBSTRING [EXAMPLE: THE
REM STATEMENT "F$(1)=L$(1,3)" WILL CAUSE THE FIRST
REM THREE CHARACTERS OF F$ TO BE SET TO THE FIRST THREE
REM CHARACTERS OF L$1J.

REM

REM UP FACE, CLOCKWISE (CW) ROTATION

REM *

X$=U$ GOSUB 3140 : US$=YS$

X$=L§$

L$(1)=F$(1,3) : F$(1l)=R$(1,3)

R$(1)=B$(1,3) B$(1)=X$(1,3)

GOTO 1500

REM *

REM * UP FACE, COUNTERCLOCKWISE (CCW) ROTATION

REM *

X$=US$ GOSUB 3190 : U$=YS$

X$=L$
L$(1)=B$(1,3) B$(1)=R$(1,3)
R$(1)=F$(1,3) : F$(1)=X$(1,3)

GOTO 1500

REM *

REM * DOWN FACE, CW

REM *

X$=D$ GOSUB 3140 D$=Y$ (EZ:Lﬂ




automatically prints a hard copy,
before starting to overwrite the
previous Move Sequence.)

The printed record of moves made
can then be manually edited for re-
dundancy (U1 followed immediately
by Lu, for example), and the resultant

edited sequence quickly verified in
another run.

Working with both computer and
cube, the cubist can systematically
apply real moves to the cube after
perfecting each sequence painlessly
on the machine.

A couple of fairly simple sequences
exist that clearly illustrate the cube's
possibilities. First try UdR1FbUd;
then uuddllrrffbb (or UUDDLLRRF-
FBB); then combine these and others.
Vast numbers of other combinations
will suggest themselves, but exercise

(continued on page 46)
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Fig. 2. Unfolding the cube for the video display.

DISK DRIVE WOES?
PRINTER INTERACTION?
MEMORY LOSS?
ERRATIC OPERATION?

Don’t
Blame The
Software!

Power Line Spikes, Surges &
Hash could be the culprit!
Floppies, printers, memory & processor often interact! Our
patented ISOLATORS eliminate equipment interaction AND curb
damaging Power Line Spikes. Surges and Hash

* ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any
socket LY AR et $62.95

* ISOLATOR (IS0O-2) 2 filter isolated 3-grong socket banks; (6
sockets total); integral Spike/Surge Suppression; 1875 W Max
load, 1 KW either bank h ... $62.95

* SUPER ISOLATOR (ISO-3), similar to ISO-1 except double
filterin &Sug ression $94.95

* ISOLATOR (I1SO-4), similar to 1ISO-1 except unit has 6
individually filtered sockets . . . $106.95

* SUPER IS&LATOR (1SO-11) similar to 1SO-2 except double
filtering & Suppression . : $94.95

* CIRCUIT BREAKER, any model (add-CB) Add $ 8.00

¢ CKT BRKR/SWITCH/PILOT (-CBS) Add $16.00

AT YOUR Master-Card, Visa, American Express
DEALERS Order Toll Free 1-800-225-4876
(except AK, HI, PR & Canada)

Pat. #4.259.705

[Z5 Electronic Specialists, Inc. .3
171 South Main Street. Natick. Mass. 01760
Technical & Non-800: 1-617-655-1532

~See List of Advertisers on page 178

MICROSTAT™ Release 2.0
NEW E!
[As " Just some of the new features of Microstat Rel. 2.0 in-
REL .
clude: new programs for moments about the mean, skewness,
kurtosis and stepwise multiple regression, longer file names, faster
sort routine, the ability to declare each data file's numeric precision
and drive location plus an expanded user's manual with new appendi-
ces for the equations and file structures used in Microstat. Also
included is a Data Management Subsystem for file maintenance (edit,
list, destroy, augment, sort, rank-order, move and merge) plus trans-
formations (add, subtract, multiply, divide, reciprocal, log, natural log
and antilog, exponentiation and linear) that allow you to create new
variables from existing variables.

After file creation with DMS, programs for analysis include: Descrip-
tive statistics, Hypothesis testing (mean and proportion), ANOVA
(one-way, two-way, and random blocks), Scatterplots, Frequency
distributions, Correlation analysis, Simple, Multiple and Stepwise
Multiple Regression (including files larger than available memory),
Time series, 11 Nonparametric tests, 8 Probability distributions,
Crosstabs and Chi-square, Combinations, Permutations and Factor-
ials (up to one million factorial). All program output is neatly formatted
for easy use.

The price for Microstat Rel. 2.0 is $295.00 and the user’s manual is
available for $25.00 (credited towards purchase) and includes sample
printouts with file lables that reference standard statistical texts and
journals so you can compare the results from Microstat to those
produced on much larger systems. Compare Microstat to any other
package on the market and we think you'll agree that Microstat is the
best at any price.

ECOSOFT, INC. s
P.O. BOX 68602
INDIANAPOLIS, IN 46268-0602
(317) 283-8883
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HIPS
&DALE LT

Specializing in memory Chips

THE INFLATION
FIGHTERS!

By carrying a Specialized
Product Line; we are able to
get large discounts through
volume buying. These savings
are passed on to you!
*We buy from Manufacturer’s
Authorized Distributors. All
Chips are fully Guaranteed.
*Also we won't carry any
quality product unless we're
able to provide prompt service
at rock bottom prices.
ARG Y|

41‘162Kmn53/s1:3l)0

4116 1500s8/$16.00

2114L 300ns8/$16.95

2114L 200ns8/$18.00

4164 200ns $ 13.00

— EPROM —

2716 (51450ns8/$3.90 ea. $4.15 ca.
2716-1 (5v)350ns $7.50 ea.
2732 (5145005 8/$10.25 ea. $10.75

2532 (5v)a50ns8/$12.00 $12.50 ca.

NEW Products Coming
***Very Low Prices* * *
Printers—Epson, Okidata, Paper Tiger

& others
Terminals—Televideo’s, Z-19’s, Z-89’s
& others
Please call or write for other computer
peripherals
Call for quantity pricing
Call or write for Catalog
Please allow up to 3 wks. for

Personal checks to clear
Master charge
VISA accepted.

Add $2.50 Shipping & Handling
C.0.D. $3.50, Wash. residents add
5.4% Sales Tax

CHIPS & DALE . »
P.O. BOX 31607, DEPT M
Seattle, Washington
Zip 98103

1-206-524-9126
CHIPSg,
DALE (3

u Specializing in memory Chips
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2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400

2410

Listing 1 continued.

X$=L$(7)
L$(7)=B$(7)
GOTO 1500
REM *
REM *
REM *
X$=D$
X$=LS$(7)
L$ (7)=F$(7) F$(7)=R$(7) R$ (7)=B$ (7) B$ (7)=X$
GOTO 1500 .
REM *
REM *
REM *
X$=L$
X$=U$
U$(1)=B$(9) U$ (4)=B$(6,6)
B$(3)=D$(7,7) : B$(6)=D$(4,4)
FOR I=1 TO 7 STEP 3
D$(I)=F$(I,I) F$(I)=X$(I,I)

B$ (7)=R$ (7) RS (7)=F$(7) F$ (7)=X$

DOWN FACE, CCW

GOSUB 3190 D$=Y$

LEFT FACE, CW
GOSUB 3140 LS$=Y$

Us$ (7)=B$(3,3)
B$ (9)=D$ (1)

NEXT I
GOTO 1500
REM * @—;

Move Sequence:

Next Move:

Move Sequence:

10 B (i <

L R et v

U U U
R P g R R, R R B B B
L L L Fooup - F R R R B B B
A R r ¥ °r R R R B B B

D D D

DD D

D D D

UdR1FbUd

Freup - F

F..0 8§

e E
D& D R R & . U U g Rl
DL D n . F R 7 BT, R L 5'9r iy
& D D R “'RY¥R U U L' L§fl

BasB B

D B

s B B

Next Move:

Move Sequence:

UdR1FbUduuddllrrffbb

F B F

8.l B

F By P
D U D R L R U D ..B L: Ryl
U L U § FRURE & L D R:"D KRB AR
o U D R, Lic/R ga.Bb-40 ) Y - A

B F B

F > SR

B F B

Next Move:

Fig. 3. The cube, as it appears on the video display, in its original state and as it appears after two
Move Sequences.




Listing 1 continued.

2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2020
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3430
3240

‘Y$(1)=xX$(7)

REM * LEFT FACE, CCW

REM *

X$=L$ GOSUB 3190 : L$=Y$
X$=U$

FOR ‘I=1X TO 7 STEP 3
U$(I)=F$(I,I) F$(I)=D$(I,I)
NEXT I

D$ (1) =B$ (9)

B$(3)=X$(7,7)

D$ (4)=B$ (6,6)
B$ (6)=X$(4,4)

D$ (7)=B$(3,3)
B$ (9)=X$(1)

GOTO 1500

REM *

REM * RIGHT FACE, CW

REM *

X$=R$ GOSUB 3140 R$=Y$
X$=U$

FOR I=3 TO 9 STEP 3
US$(I)=F$(I,I) : F$(I)=D$(I,I)
NEXT I

D$ (3)=B$(7,7) :

B$ (1) =X$(9)

D$ (6)=B$ (4,4) :
B$ (4)=X$(6,6) :

D$ (9)=BS$ (1)
B$ (7)=X$(3,3)

GOTO 1500

REM *

REM * RIGHT FACE, CCW

REM *

X$=R$ : GOSUB 3190 : R$=Y$

X$=U$

U$(3)=B$(7,7) : U$(6)=BS$(4,4)

B$(1)=D$(9) : B$(4)=D$(6,6)

FOR I=3 TO 9 STEP 3
D$(I)=F$(I,I) : F$(I)=X$(I,I)

Us$ (9)=Bs$ (1)
B$ (7)=D$(3,3)

NEXT I
GOTO 1500
REM *
REM * FRONT FACE, CW
REM *
X$=F$ GOSUB 3140 F$=Y$
X$=U$

U$(7)=L$(9)

L$(3)=D$(1,1)
D$ (1)=R$(7) :
R$(1)=X$(7,7)

U$(8)=L$(6) : US(9)=L$(3)
L$(6)=D$(2,2) L$(9)=D$(3)

D$(2)=R$(4,4) : D$(3)=R$(1,1)
R$ (4)=X$(8,8) : R$(7)=X$(9)

GOTO 1500

REM *

REM * FRONT FACE, CCW

REM *

X$=F$ GOSUB 3190 F$=Y$
X$=U$

U$ (7)=R$ (1)
$(1)=D$(3,3)
D$ (1)=L$(3,3)
L$(3)=X$(9) :
GOTO 1500

US$ (8) =R$ (4) U$ (9)=R$ (7)
R$ (4)=D$(2,2) R$ (7)=D$(1,1)
D$ (2)=L$(6,6) : DS$(3)=L$(9)
L$(6)=X$(8,8) L$(9)=X$(7)

REM *

REM * BACK FACE, CW

REM *

X$=B$ GOSUB 3140 BS=Y$
X$=0$

U$(1)=RS$(3,3) U$ (2)=R$(6,6)
(3)=D$(9) : RS$(6)=DS(8,8)
D$ (7)=L$ (1) D$ (8)=L$ (4)

L$(1)=X$(3,3) :

: US(3)=R$(9)
R$ (9)=D$ (7)

D$ (9)=L$ (7)
L$(4)=X$(2,2) + LS(7)=X$(3,3)

GOTO 1500

REM *

REM * BACK FACE, CCW

REM *

X$=B$ GOSUB 3190 B$=Y$
X$=U$

Us$ (1)=L$(7) U$ (2)=L$(4,4) U$(3)=L$(1,1)
L$(1)=D$(7,7) : L$(4)=D$(8,8) : L$(7)=D$(9)
D$ (7)=R$ (9) D$ (8)=R$(6) : D$(9)=R$(3)

R$ (3)=X$(1,1) R$ (6)=X$(2,2) : RS$(9)=X$(3)
GOTO 1500

GOSUB 3240

Y$(2)=X$(4,4) :
Y$(4)=X$(8,8) : Y$(6)=X$(2)
Y$(7)=X$(9) : Y$(8)=X$(6)
RETURN

GOSUB 3240
¥Y$(1)=X$(3,3) :
Y$(4)=X8$(2,2) :
Y$(7)=X$(1)
RETURN
Y$=X$

Y$(3)=X$(1,1)
Y$(9)=X$(3)
Y$(2)=X$(6,6) :

Y$(6)=X$(8)
Y$ (8)=X$(4)

Y$(3)=X$(9)
Y$(9)=X$(7)

N=N+1 : Q$(N)=AS$

~See List of Advertisers on page 178
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More

COVER YOUR INVESTMENT

@ Cloth Backed Naugalhyde Vinyl

® Waterproof & Dustproof

® Longer Life

® Improved Reliability

©® Two Decorator Colors—
Saddle Tan and Black

APPLE COMPUTERS HEWLETT PACKARD

Apple Ensemble-covers entire Apple 85, 83 Computer. .. .. $14.95

11 with 9" video & two stacked disk 7225A plotter. . ... P———— ]
. $1596 8200 IMdisk............ ...998

Full Apple II.. 1295 Plotter on disk outfit........ 1295

Apple Il Koybom . 796 Compucolor Il Entire Unit 16.95

APPIOIIDISK...............oo.. 395
Apple Il Disk (stacked-two disk). . 7 u

Compucolor Il Keyboard........595
Vector Graphic MZ Computer. . . 14.95
Vector Graphic Mindless Terminal

oexburdabPhaskanes v nnsusns T
MINIMAX Il TERMINAL. . $18.95
Minimax Il doubledisk. ..........9.95
North Star Horizon.". 1495
Sorcerer . . . 996
*NOTE--Add $3.00 for Texas 994...... 995
Interface Intercolor 3621.... ....1895
TRS-80 5%" Disk............. $4.95 Poly Morphic System 8813 Computer
Two Disk Cover (side by side). ... 7.95 . 1495
TRS-80 MODEL Il Poly Morphic Keyboard. 795
Entire Unit.. vas32ssxs SR Tano Outpost Il 2295
KnyboarﬂOnly senass ... 196 NEC Astra Computer. ... 1895
Three Disk Unit (8" Dvlvu) 18.95 SOL 20 Computer. 1495
TRS-80 MODEL Il IMSAI 8080. . ... 1495
TRS-80 COLOR COMPUTER. 995 CRTs
Line Printer I. . $16.95  Televideo TV1912 or 920. $14.95
Line Printer II. .995  Hazeltine (one size fits all) 18.95
Line Printer Il 1595  SorocQ 120 18.95
Line Printer IV. ik 995  Adds Terminals 25, 100, 980, etc
Line Printer VI......... 14.95 19.95
Daisy Wheel Printer II. 1695 ADM-3 1495
Quick Printer |...... 9.95 Leedex Video 100. 995
Quick Printer II....... 595  Leedex Video 100-80. 1295
CBM-PET COMPUTERS NEC JB-1201 Monitor. 9.95
CBM-Pet 2001-4001 series. $12.95 Visual Tech 200. 20.95
CBM-Pet 8032.. 1295 9 inch CRT. . 795
CBM-Pet 2040, 8050 Dilk 1295 12 inch CRT. . ...995
CBM-Pet 2022, 4022 Printer .9.95 PRINTERS
CBM-Pet 2023 Printer. 795 Epson MX-80 and MX-70. . 9.95
ATARI 800 $10.95 C.ITOH Starwriter 15.95
Atari 400. 995  Okidata Microline 80. 9.95
Atari 810 Disk 595 Base 2 9.95
Atari 425 Printer. MP! 88T 995
CROMEMCO SYSTEM THREE . !W% Diablo 630. 15.95

Cromemco 3100, 3102 CRT 18.95 NEC Spinwriter with Keyboard. . 15.95

Cromemco 3779 Printer. 16.95 NEC Spinwriter without Keyboard
Cromemco 3703, 3704 Printer. .. 13.95 5 1595
Cromemco 3355 Printer. 15.95 Diablo with Keyboard. 15.95
SUPERBRAIN $19.95 Diablo without Keyboard 15.95
Emulator 19.95 Xerox with Keyboard. 15.95
Intertube 1995  Xerox without Keyboard 15.95
Superstar 1995  Qume Sprint Il 1495
HEATH COMPANY Qume Sprint V with Keyboard. . . 15.95
H-19, H-89 CRT $1895  Qume Sprint V without Keyboard
H:17, H-77 Disk. 9.95 15.95
H-27, H-47 Disk. 1295  Teletype 43. 1295
H-8, H-11 Computers. 1295  IDS 440,445,460, ....... 1295
H-14 Printer. 995  TexasInstruments 800 Series. .. 18.95
H-34, H-44K, H-44 RO 1595  Trendcom 100 or 200 9.95
H-34, H-54 1595  Centronics 101 19.95
DIGITAL EQUIPMENT 700, 701, 702, 703, 704, 753. 18.95
Data System Terminal. $19.95  Centronics 779, 16.95
Decscope Terminal. ... 1995  Centronics P1,730, 737. 9.95
WT/78, VT/78 Terminal 1995  Comprint 912 1295
VT-100 Terminal. ... 16.95  Anadex DPB00O. 1295
Decprinter | 1595  Xymec HY Q1000. pre 1]
Decwriter |1, 111 1895  Okidata 22, SL125,SL250. . . 15.95
Decwriter IV. .1595  DISK DRIVES

OHIO SCIENTIFIC Micropolis 1041, 1042, 1043, 1053
Superboard Il. . $1295 . aivk $9.95
CAP-DF, single case. 1495  vista Double Disk. 995
CAP-DF, stacked. .. 1995  Vista 5%" Disk L....895
C2-single case. 1495 Matchless 5%" Disk .6.95
C2-stacked 1995  Lobo Double 8" Disk. . 995
C2-OEM, long case. 1995 Lobo5%" Disk, 14" long. ...6.95
C3-0OEM, long case. 1995 Lobo3,2,33.. 395
C3-81, single case. 1495 MPIB51 or BS2 Disk. e 498
C3-81, stacked..... .....1995 Percom5%" Disk...............495
WANG COMPUTERS ... write
CRT Terminal. ...$1895 DATA General. write
2221 Printer. 1995 CPT. write
2221-W Printer 2295

2231 Printer. 19.95

2261 Printer. 19.95

Send check or monay order to

Include $1.50 for postage and handling.
Overseas orders include $4.00 postage.

DEALER INQUIRES INVITED

CompuCoven
P.O. Box 324 (Dept. A)
Mary Esther, FL 32569

Phone (904) 243-5793
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For ATARI — PET/CBM — OSI — 6502

8K Microsoft BASIC Refe-
rence Manual

Authoritative reference for the
original Microsoft 4K + 8K
BASIC developed for Altair
and later computers including
OSI, PET and TRS-80
Order-No. 141 $9.95
Expansion Handbook  for
6502 and 6802

$-44 Card Manual describes all
of the 45 x 65 44 pin S44
cards incl schematics A
MUST for every KIM., SYM
and AlM-owner

Order-No. 152 $9.95
M M 2

Notes

Reprint of Intel’'s most im
portant application notes in
cluding 2708, 8085, 8255
6251 chips. Very necessary for
the hardware buff

Order-No. 153 $9.95
Complex Sound Generation
New revised applications
manual for the Texas Instru
ments SN 76477 Complex

Sound  Generator Circuit
Board available (88 95)
Order-No. 154 $6.95

Small Business Programs
Complete listings for the busi
ness user Inventory, Invoice
Writing, Mailing List and much

more. Introduction to Busi
ness Applications

Order-No. 156 £14.90
The First Book of Ohio
Scientific

Introduction to OSI com
puters. Diagrams, Hardware
and software information not

previously available in one
compact source. 192 pages
Order-No. 157 $7.95

The Second Book of Ohio
Scientific

Very valuable information
about OSI microcomputer sy
stems. Introduction to 0S-65
D and OS65U Networking
Hardware and Software hints

and tips. Systems specifi
cations .Business applications
Order-No. 158 $7.95

The Fourth Book of OHIO
Very Important  Programs
Many interesting programs for
OSI computers. Sorting (Bi
nary Tree), Differential Equi
tation, Statistics, Astrology
Gas Consumption, Games a.s 0
Order-No. 160 $9.95
VIP Package — Above book
plus a cassette with the pro
grams
Order-No. 160 A $19.95
Invoice Writing Program for
OSI-.C1PMF, C4P, Disk and
Cassette, 8K RAM

Order-No. 8234 $29.80
Mailing List for CIPMF  or
C4PMF 24K RAM

250 addresses incl. phone
number and parameters on
one 5 1/4 Disk)

Order-No. 8240 $29 80

[ &
~

Programs for the Challenger
C1/C2 8K
Order-No. 2004 “Bare Bones

Wordprocessor $9.95
Order-No. 2005, Bare Bones™
Mailing Li<t $9.95

Care and Feeding of the Com-
modore PET

Eight chapters exploring PET
hardware. Includes repair and
interfacing information Pro

gramming tricks and sche
matics
Order-No. 150 $9.95

BOOKS and
SOFTWARE

Important Software for CBM
16K/32K

Most  powerful  Editor/As
sembler for Commodore CBM
16/32K on cassette. Assembler
can be started directly from
editor or from the TIM Mo
nitor Translates in  three
passes. If an error is encoun
tered, automatic return to the
editor. Cassette with DEMO
Order-No. 3276 $39.00
MONJANA/1 Makes Machine
Language Programming Easy!
In every Commodore CBM
there is a spare ROM socket
waiting for it's MONJANA/1
The new MONJANA/1 Ma
chine Language Monitor in
ROM  offers more  user
quidance and debugging aids
than any other monitor
available today Comprehen
sive manual included
Order-No. 2001

SPECIAL PRICE $49,00
JANA-Monitor on Cassette tor
the PET. Similar to MON
JANA/1. Very powertul
Order-No. 2002 $19.95
Prog! i in

Language with the Commo-
dore PET

This book includes EDITOR
ASSEMBLER MONJANA
JANA EDITOR ASSEM
BLER, LINKER and DISAS
SEMBLER, HEXDUMP and

complete descriptions of the

programs
Order-No. 165

BLANK CASSETTES
Highes Quality C 10 cassettes
Blank Cassettes (Quantity 10)

$19.95

Order-No. 8095G 54.99
ATARI OWNERS TAKE
NOTE

tllﬂ‘

ATARI-BASIC ~— Learning
by Using

A new book with programs
and learning exercises. Many
of the programs are. appro
priate for beginners as well
3s experienced computer
users (Screen Drawings, Spe
cial Sounds, Keys, Paddles +
Joysticks, Specialized Screen
Routines, Graphics and Sound
Peeks and Pokes and special
stuff)

Order-No. 164 $9.95
ATMONA-1 Machine
Language Monitor for the
ATARI 400/800

This powerful monitor pro
vides you with the firmware
support that you need to get
the most out of your powertul
system. ATMONA-1 comes or
3 bootable cassette No car
tridges required. Disassemble
Memory Dump HEX + ASCII
(Change Memory
Blocktransfer, Fill memory
block, Save and Load Ma
chine  Language Programs
Start Mach Lang Progr. (Prin
ter Options))

Order-No. 7022 $19.95
ATMONA-2 Supersteper

A very powerful Tracer to ex
plore the ATARI ROM/RAM
area Stop at previously selec
Opcode %

Locations

ted address
operand
Order-No. 7049 (includes AT-
MONA-1) $49.95
EDITOR/ASSEMBLER for
ATARI 800, 32K RAM
Extremely fast and powertul
Editor/Assembler. (BK Source
code in about 5 seconds)

includes ATMONA 1

Order-No. 7098 $49.95
MACRO-Assembler for
ATARI-800, 48K RAM

Order-No. 7099 $99.00

ELCOMP Publishing, Inc.
53 Redrock Lane, Pomona, CA 91766 .- 169
Phone: (714) 623-8314

Payment. Check, Money Order,
POSTPAID or PREPAID in USA $ 500 handling fee for C O D
All orders outside USA: ADD 15 % shipping. CA add 6 % sales tax
ATARI is a registered trademark of ATARI INC

PET/CBM is a nﬁ, istered trademark of Commodore Business

VISA, Mastercharge, Euroscheck
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Listing 1 continued.

3250 IF N,113 THEN Q$ (N+1)=" "
3260 RETURN
3270 REM *
3280 REM * HARDCOPY ROUTINE - "FILL" STATEMENT IS EQUIVALENT
3290 REM * TO "POKE," AND IS USED HERE TO TEMPORARILY ADJUST
3300 REM * OUTPUT LINE LENGTH TO PREVENT PRINTER FROM OVER-
3a1p REM * RUNNING PAPER WIDTH. "OPEN" AND "CLOSE" STATEMENTS
3320 REM * TURN OUTPUT DEVICES ON AND OFF,
3330 REM *
3340 CLOSE (CRT,E) : OPEN (PRINTER,E) ’
3350 FILL 12890,64 : AS$="p"
3360 | A
3370 GOSUB 1500
3380 FOR.Iw=]1 TO. 12 ¢ #" "5 NRXT T
3390 CLOSE (PRINTER,E) : OPEN (CRT,E)
3400 FILL 12890,132 : A$=" "
3410 GOTO 1500
Bytes of Code

BASIC Assembly
Interpreter 17,920 0 (1)
Main Program 5,507 2,224
Variables 329 0 (2)
Printer Driver

0 (3) 768

Total Bytes 23,756

Execution Times
Each Command 2.0 sec. 0.1 sec.
20 Commands (4) 44.0 sec. 5.4 sec.

Notes:

(1) Assembly-language program need not be present while application program is running.
(2) Variable storage locations included in main program.

(3) Printer driver included in BASIC interpreter.

(4) Includes operator reaction times between keystrokes.

Table 2. Comparison of features of the BASIC and assembly versions of the Cube program.

Listing 2. Z-80 assembly-language version of the Cube program.

0000 0100 ST: O

0000 0110 *

0000 0120 hhkkhkkhhkhhhhhhhh kA A hkk A hkh kb hkkkhkhhhk kK
0000 0130 * RUBIK'S CUBE PUZZLE SIMULATOR PROGRAM *
0000 0140 * VERSION 1.00 BY PAUL A. TURVILL *
0000 0150 khkhkkkhkhkkhkhkhkkkk MARCH’ 1981 khkkhkhkkkhkhkkhkkkk
0000 0160 hhkkhkhhhkhhhhhhhhkhh bk hhhhh kb hkhhkkhhkhkkk
0000 0170 *

0000 18 15 0180 START JR  BEGIN

0002 C3 18 01 0190 JP  UPDATE RESTART VECTORS
0005 C3 88 E3 0200 JP  EDITOR

0008 C3 6A E3 0210 JP  KEYIN

000B C3 70 F3 0220 JP  TRMOUT

000E C3 8A 08 0230 JP  PRINT

0011 C3 BO EF 0240 JP  LPRTR

0014 C3 00 00 0250 Jgp 0

0017 31 8A 08 0260 BEGIN LD SP,STAK SET STACK POINTER
001A 11 7F 07 0270 LD. DE,MOVES INITIALIZE

001D OE 71 0280 1D ;:C,113D MOVE

001F D5 0290 PUSH DE SEQUENCE

0020 EB 0300 EX DE,HL RECORD

0021 41 0310 D B,C

0022 36 AO 0320 BEGIN1 LD M, 240

0024 23 0330 INC HL

0025 10 FB 0340 DJINZ BEGINL

0027 D1 0350 POP DE

0028 3E D5 0360 INIT LD A,'U' INITIALIZE

002A 32 F2 07 0370 LD (Ul),A CUBE

002D 32 F4 07 0380 LD  (U2),A TO

0030 32 F6 07 0390 LD  (U3),A STARTING

0033 32 F8 07 0400 LD  (U4),A POSITION

0036 32 FC 07 0410 LD  (U6),A CEZ;f_i




COMI:UTERS
INTERSYSTEMS

DPS1, DPS1A, DPS2A . CALL FOR PRICES

DYNABYTE
Less 30%

PLEASE CALL FOR PRICES

SUPERBRAIN
By INTERTEC
e AR

CROMEMCO

€S2, List $4695 OUR PRICE $3549
CS3, List $7995. . . . .. OUR PRICE $6349

ZﬂVlrﬂ data
— systems

Z-89.... List

$2895

OUR PRICE
$2139

TERM‘NALS
TeleVid eo

Iﬂfﬂﬂnllllqnq RAR Amm

INTERTUBE
Emulator

OKIDATA
Micoline 80
Micoline 83A

CALL FOR PRICES
CALL FOR PRICES

Soroc 1Q120

1Q135.
1Q135w/g

HAZELTINE

ZENITH

Most items in stock for immediate delivery Factory sealed cartons
w/full factory warranty. NYS residents add appropriate sales tax
Prices do not include shipping. VISA and Master Charge add 3%
COD orders require 25% deposit Prices subject to change without

notice

v 227

PRIN‘TERS
CENTRONICS

739-1 PAR

704-11 parallel
704-9 (RS232)

810 Basic

810 Full Option
820 RO Basic
820 KSR Basic

NEC 7710 (RS232) SERIAL . .
7730 PARALLEL

$2395

Diablo 630 RO
1640 KSR
1640-RO

EDSIN BUE L naste coRat i o o o $629

DISK SYSTEMS
®

MORROW

Discus 2D
Dual Discus 2D
Discus 2 + 2




INTRODUCING . . .

TEACHER'S AID

DR. DALEY’S SOFTWARE is excited about our
latest software releases—TEACHER’S AID.

TEACHER’S AID is the grade management sys-
tem you’ve been waiting for. Its many features
mean that you can be free from the drudgery of
hours of record keeping and grade reporting. Now
you can devote more time to the pleasures of
teaching.

TEACHER'’S AID is easy to use, menu driven and

features—

1. Flexible class assignment structures. This means
that you can set up and keep records of any com-
bination of homework, quiz, test, lab, etc.
scores.

2. Grade averaging done in a variety of ways.
Grade averages can be prepared using weighted
scores, possible scores, tables, percent, or a
combination of these methods.

. Student progress reports.

. An individualized list of missing assignments.

. Easy editing and additions to any of the files.

. Reports on either the screen or printer.

AN n bW

All of this power is yours for only $59.95.
TEACHER'’S AID comes on disk complete with
comprehensive, easy to read documentation,
packaged in an attractive binder.
When ordering please tell us your computer con-
figuration. TEACHER’S AID is available on these
systems:
Apple II or Apple II Plus

(32K with single disk)
Pet or CBM 2000, 3000, or 4000 series

(16K with 2040 or 4040 disk)

TEACHER'’S AID will be ready soon on the Atari
800 and TRS-80 Model I or Model III.

Call or write for details of our other software offer-
ings.
NOTE OUR NEW ADDRESS

DR. DALEY’S SOFTWARE .1
Water Street

Darby, MT 59829 | @ \(&J

Phone: (406) 821-3924
(Hours: 10 a.m. to 6 p.m. Mountain Time)

0039
003C
003F
0042
0044
0047
004A
004D
0050
0053
0056
0059
005C
00SE
0061
0064
0067
006A
006D
0070
0073
0076
0078
007B
007E
0081
0084
0087
008A
008D
0090
0092
0095
0098
009B
009E
00Al
00A4
00A7
00AA
00AC
OOAF
00B2
00B5
00B8
00BB
OOBE
00Cl
00c4
00C4
ooc4
00C4
00C7
00C8
00C9
ooca
ooca
00CA
ooca
00CB
oocc
O00OCE
00DO
00D2
00D5
00D7
OODA
00DC
OODF
00E1l
00E4
00E6
00E9
OCEB
OOEE
(8]0) 0]
00F3
00F5
O0F8
O0OFA
0O0FD
OOFF
0102

0104

32
32
32
3E
32
32
32
32
32
32
32
32
3E
32
32
32
32
32
32
32
32
3E
32
32
32
32
32
32
32
32
3E
32
32
32
32
32
32
32
32
3E
32
32
32
32
32
32
32
32

21
C5
D7
Cl

DF
E7
FE

FE
CA
FE
Ca
FE

FE
CA
FE
CA
FE
CA
FE
CA
FE
CA
FE
CA
FE
CA
FE
CA

FE
00
02
C4
4c
4E
50
-7
56
58
5A
5C
CcC
04
06
08
1c
20
34
36
38
D2
10
12
14
28
2C
40
42
44
cé
oA
ocC

6F

Listing 2 continued.

07
08
08

08
08
08
08
08
08
08
08

08
08
08
08
08
08
08
08

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

07

01

02

02

03

03

04

04

05

05

06

06

0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250

LD (u7) ,Aa
LD (us) ,A
LD (U9) ,A
LD A DY
LD (D1) ,A
LD (D2) ,A
LD (D3) ,A
LD (D4) ,A
LD (D6),A,
LD (D7) ,A
LD (D8) ,A
LD (D9) ,A
ID A,
LD (L1) ,A
LD (L2) ,A
LD (L3) ,A
LD (L4) ,A
LD (L6) ,A
LD (L7) ,A
LD (L8) ,A
LD (L9) ,A
LD A,'R'
LD (R1) ,A
LD (R2) ,A
LD (R3) ,A
LD (R4) ,A
LD (R6) ,A
LD (R7) ,A
LD (R8) ,A
LD (R9) ,A
D AR
LD (F1) ,A
LD (F2) ,A
LD (F3) ,A
LD (F4) ,A
LD (F6) ,A
LD (F7) ,A
LD (F8) ,A
LD (F9) ,A
LD A,'B'
LD (B1) ,A
LD (B2) ,A
LD (B3) ,A
LD (B4) ,A
LD (B6) ,A
LD (B7) ,A
LD (B8) ,A
LD (B9) ,A

*

* SCREEN DISPLAY ROUTINE

*

DISPLY LD HL,SCREEN
PUSH BC
RST 20
POP BC

*

* COMMAND INPUT AND RECOGNITION

*

GETCMD RST 30
RST 40
CP 0!
JR  Z,UPRT
CP s
JP Z,UPLT
CcP n!
JP Z ,DNRT
CP f- b
JP Z,DNLT
CP T
JP Z,LTRT
CP 4% B
JP Z,LTLT
CP "R
JP Z,RTRT
CP < v
JP Z,RTLT
CP ) b
JP Z,FRRT
CP ar A
JP Z,FRLT
CP e
JP Z ,BKRT
CP i - s
JP Z,BKLT




0107
0109
o0locC
010E
0111
0113
0116
0118
0118
0118
0l18
0119
0l1a
0llcC
011D
O0l1E
0l1lF
0122
0124
0125
0127
0127
0127
0127
0128
012B
0l2C
012F
0132
0135
0138
013B
013E
013F
0142
0145
0146
0149
0l4c
014F
0152
0155
0158
0159
0l15C

015F
0160

0163
0166
0169
0l6C
016F
0172
0173
0176
0179
017A
017D
0180
0183
0186
0189
018C
018D
0190
0193
0194
0197
019A
019D
01A0
01A3
01A6
01A7
01AA
01AD
01AD
01AD
01AD
OlAE
0l1B1l
01B2
01B5
01B8

FE
CA
FE
CA
FE
cC
18

12
43
3E
12
oD
co

OE
EF
18

cF
3A
47
3A
32
3A

CE
17
D8
00
DO
8A
AC

AOQ

7F
A

9D

OE
08
14
OE
1A
14

1A
c4

F2

F6
F2
02

Listing 2 continued.

00

EO

08

07

07

07
07
08

1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700

1710
1720

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090

CP
JP
cp
JP
Cp
CALL
JR
*

* "UPDATE"

*

UPDATE LD
INC
LD
LD
DEC
RET
LD
LD
RST

JR
*

'Nl
Z,BEGIN
lxl

Z ,MONITR
IP'
Z,PRINT
DISPLY

KEEPS TRACK OF MOVES MADE

(DE) ,A
DE

A, 240
(DE) ,A
c

NZ

DE , MOVES
C,113D
50
DISPLY

* U = UP SURFACE, CLOCKWISE ROTATION

*

UPRT RST
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
JP

*

* u=UP SU

*

UPLT RST
LD
LD
LD
LD

LD

»See List of Advertisers on page 178

10

A, (U1)
B,A

A, (U7)
(u1) ,A
A, (U9)
(u7) ,A
A, (U3)
(U9) ,A
A,B
(U3) ,A
A, (U2)
B,A

A, (U4)
(U2) ,A
(u4) ,A
A, (U6)
(us) ,A
A,B
(ue) ,A
A, (L1)
B,A

A, (F1)
(L1) ,A
A, (R1)
(F1) ,A
A, (Bl)
(R1) ,A
A,B
(B1) ,A
A, (L2)
B,A

A, (F2)
(L2),A
A, (R2)
(F2) ,A
A, (B2)
(R2) ,A
A,B
(B2) ,A
A, (L3)
B,A

A, (F3)
(L3) ,A
A, (R3)
(F3) ,A
A, (B3)
(R3) ,A
A,B
(B3) ,A
DISPLY

RFACE, COUNTERCLOCKWISE

10

A, (U1)

B,A

A, (U3)

(1) ,A

A, (U9) <Ezzzl—a

C COMPILER
HDOS

CP/M

MOVE INTO THE
FAST LANE

AZTEC C COMPILER!

[0 ALL C LANGUAGE FEATURES EXCEPT FLOAT, DOUBLE, AND LONG
DATATYPES AND BIT FIELDS (See Special Offer at Bottom)

[0 STRICT ADHERENCE TO THE DEFINITION OF C /N “THE C PROGRAMMING
LANGUAGE " BY KERNIGHAN AND RITCHIE

[J FAST COMPILATION AND EXECUTION

[0 EXTENSIVE RUN TIME LIBRARY WITH STANDARD 10, STRING FUNCTIONS,
UTILITY FUNCTIONS, AND CP/M OR HDOS INTERFACES

[ COMPILER WILL RUN UNDER CP/M or HEATH/ZENITH HDOS — UM
PDP 11 cross compilers available

[0 COMPILER PRODUCES ASSEMBLY LANGUAGE SOURCE THAT CAN BE
ASSEMBLED AND LINKED WITH THE RELOCATING ASSEMBLER AND LINKAGE
EDITOR SUPPLIED WITH THE PACKAGE OR WITH THE MICROSOFT
MACRO-80 ASSEMBLER

[J YES WE DO SUPPORT: static, initialized, and register variables+ multi-
dimensional arrays+true extern support for multi module linking and private
library support+short and unsigned datatypes+ structures and unions+ while,
for,do/while,switch/case, and goto+conditional compilation with #ifdef,
tifndef #else #endif+ all C operators+declarations of complex datatypes
+command line arguments (argc.,argv) +fopen,printf fclose,open close,iseek,
open.close, . . .

] ORDER BY PHONE OR MAIL — SPECIFY CP/M OR HDOS,AND DISK FORMAT.
IF YOU DO NOT HAVE K&R BOOK YOU SHOULD ORDER IT FOR A LANGUAGE
REFERENCE MANUAL. ADD $3 for shipping to U.S. locations, $5 TO CANADA,
$10 TO all other locations

AZTEC C, ASSEMBLER, AND LINKER. . ... ... .....
WITH K&R BOOK
AZTEC C UNIX CROSS COMPILER (PDP 11)

ORDER NOW — SPECIAL NEW PRODUCT OFFER— SEND NO MONEY

AZTEC C Il (AZTEC C with float and long support). . .. .. $195

WITH K&R BOOK $211

AZTEC C Il UPGRADE TOAZTECC. ................ $70
order now and we will ship UPS COD at our expense on or about 2/82
TECHNICAL SOFTWARE SYSTEMS 9

BOX 55, SHREWSBURY, N.J. 07701
(201) 780-4004
N.J. residents add 5% sales tax Call or write for catalog
AZTEC C is a trademark of MANX Software Systems
Y- CP/M is a trademark of Digital Research

UNIX is a trademark of Bell Labs
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SURPLUS BONANZA!
comprete “Selectric” WORD PROCESSORS

These fantastic office machines originally sold for over $3000.00 each. The
system is comprised of a heavy duty, unique designed IBM Selectric 1/0
Printer/Typewriter and a Console Unit which combines the CPU/Pwr. Supply/
Storage Media (mag. card or cassette). The printer is a quality Selectric type-
writer with self contained solenoids, aux. keypad, solenoid driver circuitry,
etc. WORTH OUR PRICE & MORE FOR THE PRINTER ALONE. Fantastic
interfacing possibilities as 1/0 machine/terminal. These amazing machines
are used, off-lease and are fully tested & operational when shipped. Schem-
atics included. Takes std. mag cards or modified Phillips cassettes with metal-
ized BOT & EOT sensor tape
— USE AS A TYPEWRITER, 1/0 MACHINE OR WORD PROCESSOR —
A GEN%ECHINE
ESS
gUSIN

Features
«“Selectric 1" Typewriter/Printer w/TTL 1/0
«15" Carriage (frame)
sCorrespondence Code
eTakes Std. “Selectric” Type Elements
ePrinter may be direct driven (parallel input)
«Small. compact size
o8I circuitry
«Full record/playback operation
«Editing. adjusted margins. repeat & more
«Full automatic capabilities & features:
auto-underline. auto-centering & more.
eSearching capabilities
Includes mag. cassette or card.'Type
element not included. Add $40 for pkg. and
hdlg.. pay shipping on delivery. Shipped via
motor freight

~SELECTRIC WORD PROCESSOR—

Tested and Operational
Single Cassette or Card $595eca.
Dual Cassette or Card —______ $795ea.

Operator's Manual $20ca.

Sorry we cannot guarantee choice of cassette or

QUANTITY PRICES
AVAILABLE
card units

— ALSO AVAILABLE —

TTY ASR-33 TELETYPES $99.00ea.
Used. Whole. Untested
Used and new bargain-priced mini-floppy drives. Winchester drives. cartridge disk
drives. storage module drives and much. much more
— WRITE FOR OUR BARGAIN-PACKED PERIPHERAL FLYER —

WAREHOUSE
18 Granite St Haverhill. Mass 01830
[COMPUTERS,
pER'PHERALs, TELEPHONE ORDERS
617/372-8637
~10 [ NLIMITED! gg , i comecon

JPC PRODUCTS FOR
6 8 o o COMPUTERS

MAIL ORDER
Box 204. Newton. N H. 03858

High Performance Cassette Interface

e FAST - 4800 Baud Loads 4K in 8 Seconds!
e RELIABLE - Error Rate Less Than 1 in 10® Bytes.
e CONVENIENT - Plugs Directly Into The SWTPC.

e PLUS - A Fully Buffered 8 Bit Output Port Provided.
Manual & Listing $19.95
| Shipping & Handling $3.00
12021 Paisano Ct.

v 92

* LOW COST - $59.95 For Complete Kit.
(For Cassette Add) $ 6.95
AL
JPC PRODUCTS CO.
Albuquerque, N.M. 87112 ;

* OPTIONAL - CFM/3 File Manager.
TERMS: CASH, MC or YISA|
Phone (505) 294-4623
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Listing 2 continued.
O01BB 32 F6 07 2100 LDV (D3), A
O01BE 3A FE 07 2110 LD A, (U7)
01C1 32 02 08 2120 LD  (uU9),A
01c4 78 2130 LDOLIA,B
01C5 32 FE 07 2140 LD C:(U7) A
01C8 3A F4 07 2150 LD A, (U2)
01CB 47 2160 LD  B,A
01CC 3A FC 07 2170 LD A, (Ué)
O1CF 32 F4 07 2180 LD (U2) ,A
01D2 3A 00 08 2190 LD A, (U8)
01D5 32 FC 07 2200 LD (ue) ,A
01D8 3A F8 07 2210 LD A, (U4)
01DB 32 00 08 2220 LD (Us),A
O1DE 78 2230 LD A,B
01DF 32 F8 07 2240 LD (u4),A
OlE2 3A 04 08 2250 LDISE A, (L)
01ES5 47 2260 LD\ *B,A
01E6 3A 16 08 2270 LD * @, (Bl)
01E9 32 04 08 2280 LD "(Ll),A
01EC 3A 10 08 2290 1D’ R, (R1)
OlEF 32 16 08 2300 LD’ ¢XBl),A
01F2 3A OA 08 2310 LD A, (Fl1)
01F5 32 10 08 2320 LD CPRRIY LA
01F8 78 2330 ID“K,B
01F9 32 OA 08 2340 LD (Fl1),A
O1FC 3A 06 08 2350 ID - X, (12)
O1FF 47 2360 LD B,A
0200 3A 18 08 2370 LD ' “A, (B2)
0203 32 06 08 2380 LD S X12) ;A
0206 3A 12 08 2390 LD A, (R2)
0209 32 18 08 2400 LD ' “AB2) ,A
020C 3A 0C 08 2410 LD A, (F2)
020F 32 12 08 2420 LD (R2) ,A
0212 78 2430 LD - A,B
0213 32 0OC 08 2440 LD (F2) ,A
0216 3A 08 08 2450 LDV R (13)
0219 47 2460 LDVERR A
021A 3A 1A 08 2470 LD A, (B3)
021D 32 08 08 2480 LDCESHT3) G
0220 3A 14 08 2490 LD A, (R3)
0223 32 1A 08 2500 LD 5{n3);A
0226 3A OE 08 2510 LD YUK, (P3)
0229 32 14 08 2520 LDCEMR3) A
022C 78 2530 LD"U'N;,B
022D 32 OE 08 2540 LD Ci5{93) ,A
0230 C3 C4 00 2550 JP DISPLY
0233 2560 *
0233 2570 * D = DOWN SURFACE, CLOCKWISE
0233 2580 *
0233 CF 2590 DNRT RST 10
0234 3A 4C 08 2600 1D. .A,(Dl)
0237 47 2610 LD B,A
0238 3A 58 08 2620 ID &, (D7)
023B 32 4C 08 2630 D (pl),A
023E 3A 5C 08 2640 LD A, (D9)
0241 32 58 08 2650 LD  (D7),A
0244 3A 50 08 2660 LD A, (D3)
0247 32 5C 08 2670 LD  (D9),A
024A 78 2680 LD A,B
024B 32 50 08 2690 LD . '(D3),A
024E 3A 4E 08 2700 LD A, (D2)
0251 47 2710 ID. B,A
0252 3A 52 08 2720 LD A, (D4)
0255 32 4E 08 2730 LD (D2) ,A
0258 3A 5A 08 2740 LD A, (D8)
025B 32 52 08 2750 LD (D4) ,A
025E 3A 56 08 2760 LD A, (D6)
0261 32 5A 08 2770 LD (D8),A
0264 78 2780 LD A,B
0265 32 56 08 2790 LD (D6),A
0268 3A 34 08 2800 D 'K, (L7)
026B 47 2810 LD B,A
026C 3A 46 08 2820 LD A, (B7)
026F 32 34 08 2830 LD (L7) ,A
0272 3A 40 08 2840 LD A, (R7)
0275 32 46 08 2850 LD (B7) ,A
0278 3A 3A 08 2860 LD A, (F7)
027B 32 40 08 2870 LD (R7) ,A
027E 78 2880 LD A,B
027F 32 3A 08 2890 LD (F7) ,A
0282 3A 36 08 2900 LD A, (L8)
0285 47 2910 LD B,A
0286 3A 48 08 2920 LD A, (B8) (:::2-$
0289 32 36 08 2930 LD (L8) ,A More



7 HEWLETT .
VB PACKARD

HP+85 $2595

NEW! HP*125

HPe83

HPe85 16K Memory Module

5' " Dual Master Disc Drive

Graphics Plotter (7225B)

Call for HP Software Prices & Information
Call for Calculator prices

. $1795.00

$3295.00

$249.00
$2129.00
$2079.00

Texas Instruments

TI-99/4A $379

PHC 004 T1-99/4 Home Computer

PHP 1600 Telephone Coupler

PHP 1700 RS-232 Accessories Interface
PHP 1800 Disk Drive Controller

PHP 1850 Disk Memory Drive

PHP 2200 Memory Expansion (32K RAM)
PHA 2100 R.F. Modulator

PHP 1100 Wired Remote Controllers(Pair)
PHM 3006 Home Financial Decisions
PHM 3013 Personal Record Keeping
PHD 5001 Mailing List

PHD 5021 Checkbook Manager

PHM 3008 Video Chess

PHM 3010 Physical Fitness

PHM 3009 Football

PHM 3018 Video Games |

PHM 3024 Indoor Soccer

PHM 3025 Mind Challengers

PHM 3031 The Attack

PHM 3032 Blasto

PHM 3033 Blackjack and Poker

PHM 3034 Hustle

PHM.3036 Zero Zap

PHM 3037 Hangman

PHM 3038 Connect Four

PHM 3039 Yahtzee

PHM 3017 Terminal Emulator |

PHM 3026 Extended Basic

PHM 3035 Terminal Emulator |l

$399.00
$169.00
$169.00
$239.00
$389.00
$239.00
$43.00
$31.00
$26.00
$43.00
$60.00
$18.00
$60.00
$26.00
$26.00
$26.00
$26.00
$22.00
$35.00
$22.00
$22.00
$22.00
$18.00
$18.00
$18.0Q
$22.00
$39.00
$88.00
$45 00

Call for the best prices on

PRINTERS

by Epson, Diablo, TEC and Tally.

DISKS

by Atari and Maxell.

s699
800W
410 Recorder $59.00
810 Disc Drive $444.00
822 Printer $359.00 B M 8032 1 1 49
825 Printer $629.00
830 Modem $159.00
820 Printer $269.00 4016 $799.00
850 Interface $159.00 | 4032 $999 99
New DOS 2 System $21.00 | goge $1795.00
CX70 Light Pen $64.00 [ cBM4022 Printer $629.00
CX30 Paddle $18.00 [ Taj1y 8024 $1699.00
CX40 Joy Stick $18.00 | CBM C2N Cassette Drive $69.00
CX853 16K RAM $89.00 [ CBM4040 Dual Disk Drive $1039.00
Microtek 16K RAM $75.00 [ cBM8050 Dual Disk Drive $1349.00
Microtek 32K RAM $169.00 | cBM 2031 Single Disc Drive. .. ......... .....$525.00
One year extended warranty ................... $50.00 | CBM 8300 Letter Quality Printer. ............. 5179;37.83
CBM 8023P 132 Column Printer..................
/IO ‘\
r
/ ATAR' 400 SOFTWARE
WordPro3 Plus $229.00
WordPro4 Plus $329.00
Commodore Tax Package $399.00
Visicalc $149.00
BPI General Ledger $329.00
0ZZ Information System $329.00
Dow Jones Portfolio $129.00
Pascal $239.00
ATARI SOFTWARE Logatiime agrountieg $289.00
CX404 Word Processor $119.00 | Create-A-Base $249 00
CX404 PILOT $68.00 | power $89.00
CX413 Microsoft Basic $68.00 | socket-2-Me $20.00
CX4101 Invitation To Programing | $17.00 | Jinsam $Call
CX4102 Kingdom $13.00
CX4103 Statistics $17.00 MAGSE o
CX4104 Mialing List, $17.00
CX4105 Blackjack $13.00
CX4106 Invitation to Programing 2 $20.00
CX4107 Biorythm $13.00 E
CX4108 Hangman $13.00
CX4109 Graph It $17.00
CX4110 Touch Typing $20.00
CX4111 SPACE INVADERS $17.00
CX4112 States & Capitals $13.00
CX411« European Countries & Capitals $13.00 V| C 20 $259
CX4115 Mortgage & Loan Analysis $13.00
CX4116 Personal Fitness Program $59.00
CX4117 Invitation To Programing 3 $20.00 | Vic-TV Modual $19.00
CX4118-20 Conversational Languages (ea.) $45.00 | Vic Cassette $69.00
CX4121 Energy Czar $13.00 | vic 6 Pack Program $44.00
CXL4001 Educational Master $21.00 | vIC1530 Commodore Datassette $69.00
CX6001-17 Talk & Teach Series (ea.) $23.00 | VIC1540 Disk Drive $499.00
CX8106 Bond Analysis $20.00 | vIC1515 VIC Graphic Printer $399.00
CXx8107 Stock Analysis $20.00 | VvIC1210 3K Memory Expander $32.00
CX8101 Stock Charting $20.00 | VIC1110 8K Memory Expander $53.00
CXL4002 Basic Computing Language $46.00 | VvIC1011 RS232C Terminal Interface $43.00
CXL4003 Assembler Editor $46.00 | VvIC1112 VIC IEEE-488 Interface $86.00
CXL4004 Basketball $24.00 | vIC1211 VIC 20 Super Expander $53.00
CXL4005 Video Easel $24.00 | vIC1212 Programmers Aid Cartridge $45.00
CXL4006 Super Breakout $30.00 | vIC1213 VICMON Machine Language Monitor . $45.00
CXL4007 Music Composer $45.00 [ vIC1901 VIC AVENGERS $23.00
CXL4009 Chess $30.00 | VIC1904 SUPERSLOT $23.00
CXL40103-D Tic-Tac-Toe $24.00 | VvIC1906 SUPER ALIEN $19.00
CLS4011 STAR RAIDERS A $39.00 [ vIC1907 SUPER LANDER $23.00
CXL4012 MISSLE COMMAND . AR $32.00 [ vIC1908 DRAW POKER ; $23.00
CXL4013 ASTEROIDS . $32.00 | vIC1909 MIDNIGHT DRIVE $23.00
CXL4015 TeleLink 8 $20.00 | VT106A Recreation Pack A . .. $44.00
Visicalc . $149.00 VT107A Home Calculation Pack A . $44.00
Letter Perfect (Word Proces=on St $109.00 | VT164 Programmable CharacterlGramegrapmcs $12.00
Source $89.00 | vT232VICTerm | Terminal Emulator............ $9.00
NO RISK « NO DEPOSITON PHONE, C.0.D. OR CREDIT CARD ORDERS.
| t i d
East compu Er mal Or Er./384 WESt
OVER 40 YEARS EXPERIENCE IN SOPHISITICATED ELECTRONICS
800-233-8950 [ea -—
@ HOWTOORDER: ™
501 East Third Street Phone orders invited or send check or money order and receive
Willlamsport, PA 17701 free shipping In the continental United States. PA residents add
¢ 6% sales tax. Add 3% for VISA or MC. Equipment subject to price
(717) 327-9575 change and avallabllity without notice.

800-648-335I

P.O. Box 6689
State Line, Nevada 89449

-~

+See List of Advertisers on page 178
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MBC SYSTEMS INC. (203) 342-2747

NORTH STAR
*ADVANTAGE 64K-QD..........
HRZ-2-64K-DD-ASM.
HRZ-2-64K-QD-ASM
HEWLETT-PACKARD
HP=B5A...cccevvvccsscscssssnssssssssssessnssssssssnncsccssns
HP-B3A....ccovtrenennnsncnnnnanns
ZENITH Z-89 ALL-IN-ONE-COMPUTER....
ATARI 800 16K.....ccoveunnncanncnns .e
400 16K, . ccsescnnsssscscssssssssssossccssssssscsnssssssssse
COMMODORE BUSINESS MACHINES
8032 LARGE 80 COLUMN SCREEN....:ccvveersssscnnnnsssnnnnsanns

CBM, PET COMPUTER 32K LIMITED TIME & QUANITY.......coonvennnns $ 975
8050 DUAL FLOPPY DRIVE 1 MEG STORAGE......cccvevnnnnncnnnnnse SCALL
INTERTEC SUPERBRAIN 64K-DD.....cocrersncnsssosscassssnsssnsnsns $2775
PRINTERS
DIABLO 630 LETTER QUALITY DAISY WHEEL PRINTER.......cocvveeens SCALL
NEC 7710/7730 LETTER QUALITY PRINTER......0euceeesncasssancans $CALL
C.ITOH LETTER QUALITY PRINTER.....e0eseeeesccsocssssscssnsanns $1499
OLYMPIA ES-100 TYPEWRITER/PRINTER ALL INTERFACES AVAILABLE....$1250
TDB PAPER TIGER 445G...cccccocceesssscsccsvsssssssssanscanancs $CALL
800, 75 Uivsh s svtubannssasssinisoensassannsnesese $CALL
560G 132 COLUMN 15" PAPER...cccossencsssscccns $1150
ANADEX 9500/9501 132 COLUMN 15" PAPER.....covvsnnsanssnssnnnns $1290
EPSON MX-80 WITH FRICTION ATTACHMENT.......vveenenssnssnnsnnns $CALL
ME=T70.ccccecccsnnsssosnsssscssssssssssnsssssssssssncssccsse § 395
MX-100 132 COLUMN,15" PAPER,FRICTION & TRACTOR, ......... $CALL
OKIDATA MICROLINE B0.....ccoeevessasossssoscsassscsaasscasanns $ 3715
MICROLINE 83 132 COLUMN,15"PAPER, BI-DIRECTIONAL....... $ 750

VERBATIM DISKETTS

525-01/10/16 (10 PER BOX)
550-01/10/16 (10 PER BOX)

TERMINALS
B T R 0e L AN 0 ) v asa M Abs o 0.0 e oo owsdvianssine $ 850
B RN 1 S0 LR UE o v 6.6 45 4 s nisie s Vo dididusssis'e $1050
B S R e e v e vis visiaks s biamsn s sl @dbinnnsssse $ 820
BB TURR  LTTNOR ENOLATOR. oo s os'ssassssssonosasionssgungssssos $ 725
DI 0 O WOMTHOR 3ok o'os s aia s 4 i biss sislen s s oiss o/ ehwaseis s vse $ 139

LEEDEX/AMDEK 100 GREEN MONITOR....:00vvssssessossssancnnssonne $ 165
ABOVE ITEMS MAY BE ORDERED BY MAIL OR PHONE. VISA AND MASTER CHARGE
FACTORY SEALED, MANUFACTURERS WARRANTY. PRICES ARE SUBJECT TO CHANGE

Multi-Business Computer Systems Inc.
28 MARLBOROUGH STREET 81 1203’ 342-2747

PORTLAND, CONN. 06480 MRS o
M-F 9-6 SAT. 9:30-3:00 x

THE BIGGEST NAME IN LITTLE COMPUTERS™

TRS-80  Model I — Your Best Buy
In a Business Microcomputer

TRS-80 computers,
software and peripherals
Similar values on all merchandise

800-351-1580
Texas Residents Call: 915-283-2920

Van Horn Office Supply .2«
701 W. Broadway -- P O Box 1060
Van Horn, Texas 79855

Dealer G055 _——
Form F48 Provided
Standard Warranty on Merchandise
THE NATIONWIDE SUPERMARKET OF SOUND®
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028C
028F
0292
0295
0298
0299
029¢C
029F
0220
02A3
0226
029
02AC
02aF
02B2
02B3
02B6
0289
02B9
02B9
02B9
02BA
02BD
02BE
02C1
02c4
02¢7
02CA
02CD
02D0
02D1
02D4
02D7
0208
02DB
02DE
02E1
02E4
02E7

02EA
02EB

02EE
02F1
02F2
02F5
02F8
02FB
02FE
0301
0304
0305
0308
030B
030C
030F
0312
0315
0318
031B
031E
031F
0322
0325
0326
0329
032C
032F
0332
0335
0338
0339
033C
033F
033F
033F
033F
0340
0343
0344
0347
034A
034D
0350
0353

Listing

32
3A
32
78
32
3A
47
3A
32
3A
32
3A
32
78
32
c3

CF
3A
47
3A
32
3A
32
3A
32

2 coi
3A

42
48
3C
42

3C
38

4A
38
44
4A
3E
44

3E
c4

4c

50
4c
5C
50
58
5C

58
4E

56
4E
5A
56
52
5A

52
34

3A
34
40
3A
46
40

46
36

3E

44
3E
4A
44

4A
c4

04

34
04

34
08
38

ntinued.

08
08
08
08

08
08

08
08
08
08
08
08

08
00

08

08
08
08
08
08
08

08
08

08
08
08
08
08
08

08
08

08
08
08
08
08
08

08
08

08
08
08
08

08

08
08

08
08
08
08
08
08

08
00

08

08
08
08
08
08
08

2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320

3330
3340

3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770

*

* d = DOWN SURFACE, COUNTERCLOCKWISE

*
DNLT

*

* L = LEFT SURFACE, CLOCKWISE

*
LTRT

LD
LD

LD
LD
LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
JP

RST
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD
LD
LD
LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
JP

RST
LD
LD
LD
LD
LD
LD
LD
LD

A, (R8)
(B8) ,A
A, (F8)
(R8) ,A
A,B

(F8) ,A
A, (L9)
B,A

A, (B9)
(L9) ,A
A, (R9)
(B9) ,A
A, (F9)

(R9) ,A ~

A,B
(F9) ,A
DISPLY

10

A, (D1)
B,A

A, (D3)
(D1) ,A
A, (D9)
(D3) ,A
A, (D7)
(D9) ,A
A,B
(D7) ,A
A, (D2)
B,A

A, (D6)
(D2) ,A
A, (D8)
(D6) ,A
A, (D4)
(D8) ,A
A,B
(D4) ,A
A, (L7)
B,A

A, (F7)
(L7) ,A
A, (R7)
(F7) ,A
A, (B7)
(R7) ,A
A,B
(B7) ,A
A, (L8)
B,A

A, (F8)
(L8) ,A
A, (R8)
(F8) ,A
A, (B8)
(R8) ,A
A,B
(B8) ,A
A, (L9)
B,A

A, (F9)
(L9) ,A
A, (R9)
(F9) ,A
A, (B9)
(R9) ,A
A,B
(B9) ,A
DISPLY

10

A, (L1)
B,A

A, (L7)
(Ll1) ,A
A, (L9)
(L7) ,A
A, (L3)
(L9) ,A




0356
0357
035A
035D
035E
0361
0364
0367
036A

036D
0370

0371
0374
0377
0378
037B
037E
0381
0384
0387
038A
038B
038E
0391
0392
0395
0398
039B
039E
03Al1
03A4
03A5
03A8
03AB
03AC
03AF
03B2
03B5
03B8
03BB
03BE
03BF
03C2
03C5
03C5
03C5
03C5
03Cé
03C9
03CA
03CD
03D0
03Dp3
03D6
03D9
03DC
03DD
03EO0
03E3
03E4
03E7
03EA
03ED

03F0
03F3

03F6
03F7
03FA
03FD
O3FE
0401
0404
0407
040A
040D
0410
0411
0414
0417
0418
041B
041E
0421
0424

08
06

4A
r2
4c
4A
oA
4ac

OA
F8

32
F8
52
32
22
52

22
FE

1A
FE

1A
3A
58

3A
c4

20

36
20

i1C
36

1c
F2

OA
F2
4c
oA
4A
4c

F8

22
F8

22
32

Listing 2 continued.

08
08

08
07
08
08
08
08

08
07

08
07
08
08
08
08

08
07

08
07
08
08
08
08

08
00

3780
3790
3800
3810
3820
3830
3840
3850
3860

3870
3880

3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400

4410
4420

4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610

*

* 1 = LEFT SURFACE, COUNTERCLOCKWISE

*
LTLT

EEEEEEEEEED

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD
LD
LD
LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
JP

RST

LD
LD
LD
LD
LD
LD
LD

e
o

EEEEEEEEEEEEEEEEEEEEEE

s g ol ol s o
OO0DO0DO0DODODOD

A,B
(L3) ,A
A, (L2)
B,A

A, (L4)
(L2) ,A
A, (L8)
(L4) ,A
A, (L6)
Afg),A
(L6) ,A
A, (U1)
B,A

A, (B9)
(Ul) ,A
A, (D1)
(B9) ,A
A, (F1)
(p1) ,A
A,B

(F1) ,A
A, (U4)
B,A

A, (B6)
(U4) ,A
A, (D4)
(B6) ,A
A, (F4)
(D4) ,A
A,B

(F4) ,A
A, (U7)
B,A

A, (B3)
(u7) ,A
A, (D7)
(B3),A
a, (F7)
(D7) ,A
A,B

(F7),A
DISPLY

10

A, (L1)
B,A

A, (L3)
(Ll),A
A, (L9)
(L3) ,A
A, (L7)
(L9) ,A
A,B
(L7) ,A
A, (L2)
B,A

A, (L6)
(L2) ,A
A, (L8)
(L6) ,A

A, (L4)
(L8) ,A

A,B
(L4) ,A
A, (U1)
B,A

A, (F1)
(Ul) ,A
A, (D1)
(F1) ,A
A, (B9)
(D1) ,A
A,B

(B9) ,A
A, (U4)
B,A

A, (F4)
(U4) ,A
A, (D4)
(F4) ,A
A, (B6)

F OR ONLY $129.95 Learn Computing :

: = Build a Computer kit that grows
: = with you, and can expand to 64k
. » RAM, Microsoft BASIC, Text Edi-
H lor/Assemhler Word Processor,
« Floppy Disks and more.

EXPLORER/85

Here's the low cost way to learn tha fund-mennh ol com-

puting, the all-important basics

more as you |dvm¢ in mmpular lkllh For yuﬂ 3129 95
the

wnhfl‘l the features you need 1o learn how to write and
rams. And it can grow into a system that is a
rg: for any personal ter on the market. Look at
lheu fenurel 8085 Central Processing Unit, the
microprocessor “heart” of the Explorerlu (Loi he
millions who will buy and use the 8080/8085 this
alone!). . . Four 8-bit plus one 6-bit i ports from

:From The Ground Up

- # 4. Plug in Level E here: ac-
f!s Microsoft, BASIC or
1. Plug in Nplmnlr s Hex Editor/Assembler in ROM
Keypad/Displ 5. Add two 8100 boards
2 Add Level B to convert to 6. Add you own custom cir-
cuits (prototyping area)

1 Add 4k RAM 7. Connect terminal

a CRT monitor or a TV set (if you have an RF modulator).
O Hex Keypad/Display kit .. ..$69.95 plus $2 P&l.*

0 ASCII Keyboard/Computer Terminal kit featuri

whnchyuumnmpuund outy lyuurpmcrlm- as well as
control exterior mtchu :&; etc. - uumn

interface that lets you store and
. deluxe 2,000 byte npcralmg
system/monitor mal

to lurn computing in
several important ways: @ It lﬂowu simpler, faster writ-
ing and entering of programs @ It permits access by you
toall pumollheuy‘temnoywund\sckonlhnnmul
any point in the program It allows tracing each pro-
gram step by . with provision for displaying all the
contents of the PU (registers, flags, etc.) ® ... and it
does much more!
You get all this m the llll‘\lllf level (Level A) of the
Explorerlss for only $129.95. Incredible! To use. just
our 8VDC power supply and terminal or
ﬁoﬂ dll lly— if you don't have them, see our

learned to write . .

Iavol Al comwler kit (Terminal Version) . .. $120.96
us $3 P
Bl lmml A kll (Hex Keypad/Display Version) . . . $129.96

block™ converts the mothcr

full 128 set, u&l case, full cursor control, 75 ohm
video output, convertible to

baudot output, selectable baud

rate. RS 232-C or 20 ma.l/O, 32

or 64 character by 16 line for-

mats . . . $149.95 plus $3 P&1.*

into a s (indust: lz

puter. Now can plug in any of the hundreds of sxm

cards available.

O Level Bkit . . .$49.95 plus $2 P&L.*

0 $100 bus connectors (two required) ...

postpaid.
EV

$4.85 each.

-

EL C — Add still mohl;e
tis r: this “buil
'“gl‘;::s mmn directly on
motherboard and expands
5100 bus to six slots.
lavuleiI .$39.95 plus $2

E‘j?ﬁ g

O 5100 bus connectors (five

required) ... $4.85 each,

postpaid. §
LEVEL D — When you reach the point in learning that re-
quires more mémory, we offer two choices: either add 4k
of a memory directly on the motherboard, or add 16k to
Mkol memory by means of a single $100 card, our famous

“JAWS.
Level D kit: &CHECK ONE)..
10k S

.0 4kon-board . . . $49.95
gl‘lln $2 Pal*: 0 A\ $149.95 plul $2
x‘ $2

Bluu $2 P&l*:.0
rtant “building block:" it activates

&1*: O 64k smo
Now just

LEVEL E
lhu 8k ROMIBPRDhrpam the motherboard.
plug m our 8k Microsoft BASIC or your own custom

rogral
5 lzvelE\ul. $5.95 plus 50¢ P&l.*
— I's the language that allows you to
nglish to your computer! It is available three ways:
8k cassette version of Microsoft BASIC: (requires Level
B and 12k of RAM lmmmum we suggest a 16k 5100
" — see above) . .
8k ROM version of Mlcmloﬂ BAS[E‘(NQUIM Level B
Level E and 4k RAM: just plug into your Level E sockets.
it either the 4k lzvrlug RAM expansion or a 16k
\WS.") . . . $80.95 plus $2 P&l.*
Dll version of Microsoft BASIC: (nqulm Level B,
32k of RAM. floppy disk controller. 8" floppy disk drive)
$325 postpaid.
TEXT EDITOR/ASSEMBLER — The editor/assembler
u isasoftware tool (a pnx:-m)deulgnod to simplify the task
I of writing progra your rograms become longer
® and more complex. the assémbler can save you many
® hours of programming time. This software includes an
® editor program that enters the programs you wrne malw'
.chunum and saves the programs on cassettes. sem-
w bler performs the clerical task of translatir ymbolu:
w code into the computer-readable object wd-n%'he editor/
| assembler program is available either in cassette or a
® ROM version.
. 0 Editor/Assembler (Cassette version; requires Level
“B" and 8k (mm ) of RAM — we suggest 16k "JAWS" —
. leelbovr) $59.95 plus $2 P&1.*
» O Editor/Assembler (ROM version, supplied on an $100
w card: requires Level B and 4k RAM (min.) — we suggest
l either Level D or 16k “JAWS") . .. $99.95 plus $2 P&
l" FLOPPY DISK — A remarkable “building block.”
. Add our 8" floppy disk when you need faster operation,
s more convenient program stos perhaps a business ap-
: plnﬁ-uon nndlumn Inlhehlla blly muucdu of pnl;gr-‘ma
and program la available t ‘ou sim|
P! '!‘g:“ﬂ" y. ply p '.'ﬁ

e HT

IIIIIIIII-IIIIIIIII
g0 *0_:=0g]

0 Steel Cabmel for ASCII Keyboard/Terminal . . . $19.95
plus $2.50 P&1.*
O RF Modulator kit (alluwl you to use your TV set as a
rmm!or) postpai
0 12" Video Monitor (lOMHz bandwidth) ... $139.95
lus $5 P&I.*
Deluxe Steel Cabinet for the
Exrlorer/as . $49.95 plus $3
O Fan for cabinet . .. $15.00
plus $1.50 P&1.*
ORDER A SPECIAL-PRICE
EXPLORER/85 PAK—THERE’S
ONE FOR EVERY NEED.

() Beginner Pak (Save $26.00) — You get Level A (Ter-
minal Vemon) wnh Mom\nr Source Listing ($25 value)
AP-1, 5-amp. powe! ly, Intel 8085 Users Manual . .
|Rag $199.95) SPBCI !I..“ plus $4 P&l.*

() Experimenter Pak $53.40) — You get Level A
Hex Keypad/Dis| Iny Vemon) with Hex Keypad/
b.-pl.y Intel 8085 User Manual, Level A Hex Monitor

-mp power supply . .. (Reg.
5279 95) SI’E“EIAL m’.ﬁ plus $6

() Special Microsoft BASIC Pak (%-vellmm)— You get
Levels A (Terminal Version). B, D (4k RAM), E. 8k
Microsoft in ROM. ImelunsU-er Manual, Level A Moni-
tor Source um% 5-amp. power supply ...
(Rl.-a ﬂf!D 70)8 CIALlﬂ.“ plus $7 P&L*

Rom-Version Text Editor/Assembler |
lenlnlMDmSleml .$99.95 plus $2 &l'

Starter 8" Disk !yno- Includes Level A, B fls disk
controller. one CDC 8" disk-drive. two-drive w

$100 connectors: just add your own power su| pllel

cabinets and hardware ( $1065.00) SPECIAL

$999.95 plus $13 P&L.* .. .0 32k Starter System, $1045.95

lus $13 P&L* O 48k Starter System, $1085.95 plus $13
* O 64k Starter System, $1145.95 plus $13 P&L*

D Add to any of above Explorer steel cabinet, AP-1 five

power supply. Level C with two $100 connectors,

dm ‘drive cabinet and power supply. two sub-D connec-

tors for connecting your pnmer and terminal . .. (Reg.
SZZS 95) SPECIAL $199.95 cv s $13 P&l.*
) Complete 64K S ired & Tested ... $1650.00

lus $26 P&L.*

Special! Complete Business Software Pak (Save
$625.00) — Includes CP/M 2.2 Microsoft BASIC. General
lndEer Accounts Receivable, Accounts Payable, Payroll
Package . . . (Reg. $1325) SPECIAL $699.98 postpaid.

*P&1 stands for “postage & insurance.” For Canadian or-
ders, double this amount

Continental Credit Card Buyers Outside Connecticut:

TO ORDER
Call Toll Free:
800-243-7428 «ss

To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

CP/M is a reg. trademark of Digital Research

* (Clip and mail entire ad)*

& Keyboard/Computer Terminal
® kit, that can be used with either

)

o o s disk system — it accepis all - ENT) ME THE ITEMS CHECKED ABOVE
: O 8" Floppy Disk Drive . . . $499.95 plus $12 P&1.* Total Enclosed (Conn. Residents add sales tax): §.
a0 Florpﬁ Controller Card . . . $199.95 plus $2 P&L* Paid by:
: ?3 pD:| U g Sy g i O Personal Check [ Cashier's Check/Money Order
.0 Dnve Cnbleu (set up for two drives) ... $25.00 plus
® $1.50 P 0O VISA O MASTER CARD (Bank No )
- = CPIM 2.2 Disk Operllquyslem includes Text
. . and other features Acct. N S2o Dol
u that give your Eprrerlsﬁ access to thousands of existing 0. - -
# CP/M-based programs . . . $150.00 postpaid.
: NEED A POWER SUPPLY? Consider our AP-1. It can
w Supply all the power you need for a fully Ex-
w Pplorer/85 (note: disk drives have their own power supply)
. m Plus the AP-1 fits neatly into the attractive Explorer steel
. mbmﬂ (see below). Print Name
& [J AP-1 Power Supply kit 1BV @ 5 amps) in deluxe steel
: cabinet . . . $39.95 plus $2 P&1.* h
s NEED A TEIMINAL" We Address
l offer you choices: the leas! ex-
ensive one is our Hex
' ﬁ!ypld/Dlsphy kit that dis-
H ® olays the information on a
@ calculator-type screen. The
a other choice is our ASCII State. Zip

ETRONICS Research&DeveIopmentLtd
333 Litchfield Road, New Milford, CT 06776
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caution: most patterns are not simple, Listing 2 continued.
and trying can be addictive! 0427 32 52 08 4620 LD (D4),A
F P 042A 78 4630 LD A,B
uture Prospects 042B 32 32 08 4640 LD (B6),A
While it is beyond the scope of the 02?1 ;f} FE 07 gti LD A, (U7)
0 £ 466( LD B,A
programs offered l?ere, far greater ca- sda3 44 o8 pistoaed SDot kel
pability for Rubik's Cube simulation 0435 32 FE 07 4680 LD (U7),A f
can be achieved. For example, a sim- 0438 3A 58 08 4690 LD A, (D7)
i : 2 043B 32 3A 08 4700 LD (F7) ,A
ple ut.lhty might be devised to preset 4 pds | b B 910 gy
a desired pattern on each face; this 0441 32 58 08 4720 LD  {D7),A
would be useful in discovering rou- 0444 78 4730 LD A,B
tines to move from one arrangement Y 1] S i e I L
t th . bl 0448 C3 C4 00 4750 JP DISPLY
o another, or in unscrambling a 044B 4760 *
scrambled Cube. Naturally, care 044B 4770 * R = RIGHT SURFACE, CLOCKWISE
would have to be exercised to ensure 0448 4780 *
g : . " . . 044B CF 4790 RTRT RST 10
that flxe.d adjgcenmes (the invari- 8adidx 36 06 4500 £521 &, (81}
able relationships at edges and cor- 044F 47 4810 LD B;A
ners) are not violated in such a pre- 0450 3A 40 08 4820 LD A, (R7)
set Capablllty 0453 32 10 08 4830 LD (R1) ,A
} S 0456 3A 44 08 4840 LD A, (R9)
Rea'ders with more sophlshcated 0459 32 40 08 4850 LD (R7),A
graphics capability may wish to pur- 045C 3A 14 08 4860 LD A, (R3)
sue some of the obvious extensions 045F 32 44 08 4870 LD * (R9),A
. 0462 78 4880 LD A,B
8 ;
sugg_es'te.q by the b.asxc concepts. The 0463 32 14 08 4890 LD  (R3),A
possibilities promised by full color 0466 3A 12 08 4900 LD A, (R2)
and/or 3-D graphics are truly ex- 0469 47 4910 LD B,A
citing 046A 3A 28 08 4920 LD A, (R4)
L 046D 32 12 08 4930 LD9 (RZ) ;A
C l . 0470 3A 42 08 4940 LD A, (R8)
onciusion 0473 32 28 08 4950 LD  (R4),A
While this application certainly 83;3 ;‘2‘ jg 82 22?8 L‘g ’(‘};é?f’l’\
falls into the games category, these 3d7d 178 4980 LD A,B g
are not game programs in the usual 047D 32 2C 08 4990 LD  (R6),A (More__

COOSOL DISCOUNTS

COOSOL LRC 400 SERIES**
PRINTERS CPU—TERMINALS—SOFTWARE OEM PRINTER INTERFACE
ADDS COMPUTER SYSTEMS
e MULTIVISION 3, Step 3.516-019000....... $11,275 v 58
® MULTIVISION 3. Step 2, 516-018000....... $10,172
e MULTIVISION 3, Step 1, 516-017000....... $ 9.070
e MULTIVISION 2 516-020000 ....... $ 7.520
e MULTIVISION 1 516-006000 ....... $ 3312
® ADDS. ACCESSORIES & SOFTWARE ....... CALL
ALTOS MTU/FLOPPY/HARDDISK
® 8000-7MTU 1Mb/FL/17 2MT cimesses 912,118
HARD FLOPPY DISK
208K RAM S&P-10. 10Mb 8" HARD DISK $150 ea. (QUANTITY ONE)
e 1Mb FL 17 2 MT 8000-10MTU $ 9616 DESIGNED TO OPERATE
* 1Mb Floppy 8000-10D S 7.875 ANY SERIES 400 LRC—EATON PRINTERS
e Epson MX80 8541-0001, 5488 CALL e 1 2Mb Floppy 8000-10 S 7438
e Epson M);7O SRR 834:-00?5 :ZZ:CiLL e ALTOS Accessories & Software CALL o 28 SYSTEM LEVEL SOFTWARE COMMANDS
. i
o ES?Z: m’ggg s 2231‘320?%&& TELEVIDEO TERMINALS : gg:z22;$ZLEz2A2§gE:\A:SJLARALLEL INPUT
® Epson MX80 F/TGRAFTRAX 8541-0075. $656 CALL * 910C $595 * 912C $705 e BAUDRATE SE‘LEC-T F;OM 110 TO 9600
e Epson MX100 9624-0024. 5795 CALL * 920C $750 ® 950C $959
o' Epson cables anticards CALL et e STANDARD 96 ASCIl CHARACTER FONTS
e TELEVIDEO Accessories CALL e REVERSE FONT PRINTING
e NEC Spinwriter 5510-1 $2495
o NEC Spinwriter 5515-1 $2495 e UPPER AND LOWER CASE PRINTING
o NEC Spinwriter 3520-1 $2880 NEC COMPUTER SYSTEMS e UP TO 48 CHARACTERS PER LINE
o NEC Spinwriter 5525-1 $2950 o NEC Computer  PC-8001A $1056 ®5X7.10x7OR 10X 14 DOT MATRIX CHARACTER
e NEC Spinwnter 5530-1 $2495 e NEC—1'O Unit. PC-8012A S 626 GENERATOR
o NEC Accessories CALL e NEC—I O Port PC-8033A S 152 e PRINTS TEST CHARACTER SET
e ANACOM Parallel ANC150P $1195 e NEC—DISK DRIVE PC-8031A $1.056 e SUPPLIED WITH 8,500 ufd/35V ELECTRONIC
e ANACOM SERIAL ANC150S $1195 e NEC-DISK DRIVE PC-8032A s 931 CAPACITOR, BUILT IN POWER SUPPLY WITH
e NEC—Gr Monitor JB-1201 S 220 REGULATORS AND TRANSFORMER
"Registered Trademark of Tandy Corporation e NEC—Col Monitor JC-1202 $ 995 ® 5-3/4 X 7-1/2 INCH BOARD SIZE
e NEC Accessories & Software CALL

““FACTORY DIRECT . 292

COOSOL, INC.
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Everybody’s making money
seiling microcomputers.
Somebody’s going to make money
servicing them.

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers

Seems like every time you turn around, somebody
comes along with a new computer for home or business
use. And what's made it all possible is the amazing
microprocessor, the tiny little chip that's a computer
in itself.

Using this new technology, the industry is offering
compact, affordable computers that handle things like
payrolls, billing, inventory, and other jobs for businesses
of every size...perform household functions including
budgeting, environmental systems control, indexing
recipes. And thousands of hobbyists are already
owners, experimenting and developing their
OWN programs.

Growing Demand for
Computer Technicians

This is only one of the growth factors influencing
the increasing opportunities for qualified computer
technicians. The U.S. Department of Labor projects over
2 100% increase in job openings for the decade through
1985. Most of them new jobs created by the expanding
world of the computer.

Learn at Home
in Your Spare Time

NRI can train you for this exciting, rewarding
field. Train you at home to service not only micro-
computers, but word processors and data terminals,
too. Train you at your convenience, with clearly
written “bite-size” lessons that you do evenings
or weekends, without going to classes or quitting
your present job.

Become the Complete
Computer Person

) » &l s a2 ~ .
Your training is built around the latest model of d dY':’“ e dlst(: ‘r‘geql‘["wr(;tl"(‘jg' " o Rush coupon for Free Catalog...
the world’s most popular computer. It's the amazing and debugging both BASIC and advance No Salesman Will Call
TRS-80™ Model 111, with capabilities and features to machine language programs....gain hands-on expe- 1 i
perform a host of personal and business functions. No rience in the operation and application of computers Send the coupon for our 100-page catalog showing
other small computer has so much software available for to business and personal jobs. You're trained to all courses with equipment and complete lesson plans.
it no other is used and relied on by so many people. And become the fully rounded, new breed of technician There’s no obligation other than to yourself. See how
it's yours to keep for personal o business use. who can interface with the operational, programming, NRI can help you grow with the most exciting and
" You get plenty of practical experience. Using the and service facets of today’s computers. You're ready to important new field of the 80's. If coupon has been
NRI Discovery Lab® that also comes as part of your take your place in the new electronic age. removed, please write to NRI Schools, 3939 Wisconsin
course, you build and study circuits ranging from the Oth Ave., Washington, D.C. 20016.
simplest to the most advanced. You analyse and trou- er IR S S S S S T S ——_— - B
bleshoot using the professional Beckman LCD digital Opportunities NRI Schools a‘ﬁ
multimeter you keep to use later in your work. Then you NRI has been giving am- I McGraw—Hlll Continuing All career courses
use the lab and meter to actually access the interior of bitious people new electronic i ’Educatlon Center uppr?ved under GI bill
your computer...build special circuits and write pro- skills since 1914. Today's offer- c_l /| 3939 Wisconsin Avenue O Check for details
grams to control them. You “see” your computer at ings also include TV/Audio/ I ‘}0 Washington, D.C. 20016
work and demonstrate its power. Vid@ Systems servicing with I & n . We'll give you tomorrow. 172012
e bpmbearerer NO SALESMAN WILL CALL.
25" giag(;gal %:ﬂg:mﬂa, ¢ Please check for one free catalog only.
Communications Electronics I O Computer Electronics including 0 BasicllElecl;orlics i
for servicing and installin Microcomputers [ Small Engine Servicing
micr(%wave hroadcait [ Color TV, Audio, and Video System [ Appliance Servicing
B CB. radar gto . and - | Servicing O Automotive Servicing
gthar stan gErhaa L O Electronics Design Technology [J Auto Air Conditioning
| O bigital Electronics O Air Conditioning, Heating,
O Communications Electronics * FCC Refrigeration, & Solar Tbchnologv
l Licenses * Mobile CB « Aircraft » Marine O Building Construction
I Name (Please Print) Age
| I Street
I City/State/Zip
' Accredited by the Accrediting Commission of the National Home Study Council

+See List of Advertisers on page 178 Microcomputing, January 1982 47



sense. More properly, they are prob-
lem-solving tools, representative of
ways computers are used in scientific
and engineering applications in in-
dustry and research. As with most
computer applications, potential ex-
tensions to these programs range
from the obvious and simple to the
subtle and sophisticated.

In the Scientific American article,
Hofstadter loosely associates Rubik's
Cube with the once-popular and
much older two-dimensional Fifteen
Puzzle. An article and TRS-80 BASIC
program for that puzzle, written by
William L. Colsher, appeared in the
February 1981 issue of Microcomput-
ing. As awesome as the number of
Fifteen Puzzle solutions may appear,
Rubik's Cube makes the Fifteen Puz-
zle seem trivial by contrast: the cube
has more than four million times as
many solutions!

Even with the best of computer
technology, it is improbable that
every cube solution will ever be
achieved. One hundred million com-
puterized cubists, each producing so-
lutions at the rate of one per second,
would require more than 13,000
years to complete the task.H

Listing 2 continued.
3A F

0480
0483
0484
0487
048A
048D
0490
0493
0496
0497
049A
049D
049E
04A1
04a4
04A7
04AA
04AD
04B0O
04B1

04B4
04B7
04B8
04BB
04BE
04cC1
04c4
04cC7
04CA
04CB
04CE
04D1

04D1
04D1
04D1
04D2
04D5
04D6

47
3A
32
3A
32
3A
32
78
32
3A
47
3A
32
3A
32
3A
32
78

32 2E

3A
47
3A
32
3A
32
3A
32
78
32
03

CF
3A
47
3A

OE
Fé
50
OE
46
50

46
FC

26
FC
56
26
2E
56

3E
02
5C
3E
16
5C

16
Cc4

10

14

07

08
07
08
08
08
08

08
07

08
07
08
08
08
08

08
08
08
08
08
08

08
00

08

08

5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310 *

5320 * r = RIGHT

5330 *
5340 RTLT
5350

5360

5370

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
JP

RST
LD
LD
LD

(B7) ,A
A, (U6)
B,A

A, (F6)
(Ue) ,A
A, (D6)
(F6) ,A
A, (B4)
(D6) ,A
A,B

(B4) ,A
A, (U9)
B,A

A, (F9)
(U9) ,A
A, (D9)
(F9) ,A
A, (Bl)
(D9) ,A
A,B

(B1) ,A
DISPLY

SURFACE, COUNTERCLOCKWIS

10
A, (R1)
B,A

A, (R3)

SE

Desk Main/Frame
Desk Main/Frame

LOW COST & ATTRACTIVE STYLING

MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK
ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS
SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC-

TURERS (DRIVES NOT INCLUDED)

10 SLOT MOTHERBOARD INCLUDES CONNECTORS

.
* POWER SUPPLY FOR DRIVES AND CARDS
.

DESK AND MAIN/FRAME AVAILABLE SEPARATELY

* MATCHING PRINTER DESK AVAILABLE

WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES
OUR APPLICATION NOTE: ‘BUILDING CHEAP COMPUTERS'

INTEGRAND -

8474 Ave. 296 » Visalia, CA 93277 « (209) 733-9288
We accept BankAmericard/Visa and MasterCharge
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Put Your Printer on a Pedestal'

This printer stand allows you to place a stack of paper under the
printer for neat paper stacking—Available for most printers.
(MX-80, MX-80F/T, LPIV,etc.)...........
Larger stand (MX-100, Anadex, etc.).

Extra Shelves (Shown Above) . ... ... ...

MX-80 RIBBON RELOADS
Don't throw away your worn MX-80 ribbon cassettes. We carry endless loop
ribbons to replace the worn ribbon in your MX-80 ribbon cassette and save
money. Installation takes about 3 minutes each. Special offer $3.50/ea.,
$35.00/doz.

v 124

B.T. Enterprises

171 Hawkins Road
Centereach, New York
(516) 981-8568 (Voice)
(516) 588-5836 (Data)
MNET-70331, 105

Add $2.00 § & H, NYS res.add appr. tax

.$24.95
.$29.95
..$9.95

T
VISA'
EEER
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Listing 2 continued. f
04D9 32 10 08 5380 LD (R1) ,A w
04DC 3A 44 08 5390 LD A, (R9)
04DF 32 14 08 5400 LD (R3) ,A o 203
04E2 3A 40 08 5410 LD A, (R7) "‘T
04E5 32 44 08 5420 LD  (R9),A DSON PR l‘ :-; |
04E8 78 5430 LD A,B \ \ M il i
04E9 32 40 08 5440 LD  (R7),A Mxm Top-selling Sasg y Mm (" i
04EC 3A 12 08 5450 LD A, (R2) matrix printer  gnly ‘ :
O4EF 47 5460 LD B,A MX _soF/T Usee aniod 5569 i mm’mmmj"“
04F0 3A 2C 08 5470 LD A, (R6) paper now - “"
04F3 32 12 08 5480 LD (R2) ,A " iane o e |
04F6 3a 42 0B 5490 > A, (RE) MXA00 Veaesnes S74 SPECIAL!
04F9 32 2C 08 5500 LD (R6) ,A ‘
04FC 3A 28 08 5510 LD A, (R4) ”“ H'l' “ :; ’ ;‘ l‘
O4FF 32 42 08 5520 LD (R8) ,A
0502 78 5530 D A,B 25cpsparallel ... ... 1380 45cpsparallel . . .. ..
0503 32 28 08 5540 LD  (R4),A TYPEWRITER QUALITY  FRICTION FEED * DAISYWHEEL
0506 3A F6 07 5550 LD A, (U3) ' { DATH
0509 47 5560 LD B,A s
050A 3A 46 08 5570 LD A, (B7)
oot - SR SRR vl MICROLINEBO  °385 |  micRoLINE 824 & 83A
0510 3A 50 08 5590 LD A, (D3) MICROLINES82A 5560 FEATURES: 120cps *
0513 32 46 08 5600 LD  (B7),A 9x9 dot matrix
0516 3A OE 08 5610 ID A, (F3) $ o true lower descen
0519 32 50 08 5620 LD (D3) ,A M|CR°l|NE 83A 860 0y ders
051C 78 5630 LD A,B i |!!|!I s l ) . ) Jq | ‘
051D 32 OE 08 5640 LD (F3) ,A a
0520 3A FC 07 5650 LD A, (U6) ggl ]glﬁ“
0523 47 5660 LD B,A L l& &El LEX-11
0524 3A 2E 08 5670 LD A, (B4) 8 "SSSD 10/$2.79ea. 50/$2.69 ea.
0527 32 FC 07 5680 LD (U6),A SCOTCH 3M DISKETTES  5v,~ ssSD 10/52.696a. 50/52.59ea.
052A 3A 56 08 5690 LD A, (D6)
052D 32 2E 08 5700 LD (B4),A P.0. BOX 305
0530 3A 26 08 5710 LD A, (F6) MASSAPEQUA, NY 11758 (516) 798'7448
0533 32 56 08 5720 LD (D6) ,A
0536 78 5730 LD A,B TEIlS:M.Di.(, (':onlﬁod or Cashio‘:‘: Check. !l;a/mm":dd 2%.
0537 32 26 08 5740 LD  (F6),A Y Stae reidents g0 saes . PRICES SUBJELT TO CHANGE.
053A 3A 02 08 5750 LD A, (U9) \& J
053D 47 5760 LD B,A
053E 3A 16 08 5770 LD A, (Bl)
0541 32 02 08 5780 LD (U9) ,A
0544 3A 5C 08 5790 LD A, (D9)
0547 32 16 08 5800 InD  (Bl) .2
054A 3A 3E 08 5810 LD A, (F9)
SO IT’S ABOUT TIME!
0550 78 5830 LD A,B "
0551 32 3E 08 5840 LD (F9) ,A
0554 C3 C4 00 5850 JP DISPLY
0557 5860 *
0557 5870 * F = FRONT SURFACE, CLOCKWISE SUPERCLOCK "TM
0557 5880 * i i o
0557 CF 5890 FRRT RST 10 A COMPLETE = h ol
0558 3A OA 08 5900 LD A, (F1) CLOCK/CALENDAR g B e :
055B 47 5910 LD B,A spe :
055C 3A 3A 08 5920 LD A, (F7) SYSTEM FOR THE
055F 32 OA 08 5930 LD  (F1),A APPLE "
0562 3A 3E 08 5940 LD A, (F9)
0565 32 3A 08 5950 D  (F7),A B
0568 3A OE 08 5960 LD A, (F3) FEATURES:
056B 32 3E 08 5970 LD  (F9),A « Timing from milliseconds to 99 years
0S6E 78 5980 LD A,B * 12/24 Hour formats plus day of week
056F 32 OE 08 5990 LD  (F3),A * Does not use C800-CFFF address space
0572 3A 0OC 08 6000 LD A, (F2)  Automatic dating of files stored on disk
0575 47 6010 ID B,A * Automatic updating of PASCAL's Filer
0576 3A 22 08 6020 LD A, (F4) * Up to four software controlled interrupts
0579 32 0C 08 6030 LD (F2) ,A * Full battery operation for up to 10 years
057C 3A 3C 08 6040 LD A, (Fy)
057F 32 22 08 6050 LD (F4),A SUPERCLOCK Il COMPLETE SYSTEM ... ... $159
0582 3A 26 08 6060 LD A, (F6)
0585 32 3C 08 6070 LD (F8) ,A TIME-CLOCK Il program automatically keeps track of the
0588 78 6080 LD A,B time you spend on your computer for each job, client, pro-
0589 32 26 08 6090 LD (F6) ,A gram, etc. Then prints out a detailed report. Requires
058C 3A FE 07 6100 LD A, (U7) SUPERCLOCK II, Applesoft,anddisk .............. $30
058F 47 6110 LD B,A
0590 3A 38 08 6120 LD A, (L9) i H
oty e S, 1B uli west side electronics
0596 3A 50 08 6140 LD A, (D3) P.O. Box 636D, Chatsworth, CA 91311 Phone (213) 884-4794
0599 32 38 08 6150 LD (L9) ,A All orders - add $3.50 for postage, insurance, and handling ($7.00
059C 3A 10 08 6160 LD A, (R1) outmges(alommen»ta‘ USA) Cafltorma ve’md?n's aqd 6% sales tax
059F 32 50 08 6170 LD (D3) ,A /o surcharge will be added to all credit card orders
05A2 78 6180 iy A,B Apple, Apple Il, and Applesoft are trademarks of Apple Computer, In¢
05A3 32 10 08 6190 LD (R1) ,A
05A6 3A 00 08 6200 LD A, (U8) @
05A9 47 6210 LD B,A
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Listing 2 continued.
SPIKE'SPIKERSm ” 05AA 3A 20 08 6220 LD A, (L6)
X 05AD 32 00 08 6230 LD  (U8),A
Protect—Control—Orgamze 0580 3A 4E 08 6240 LD A, (D2)
Computer & Peripheral Equipment 05B3 32 20 08 6250 LD  (L6),A
Helps prevent software ‘‘Glitches” 05B6 3A 28 08 6260 LD A, (R4)
and unexplained memory loss 0SB9 32 4E 08 6270 LD  (D2),A
05BC 78 6280 LD A,B .
, 05BD 32 28 08 6290 LD  (R4),A
P ‘ﬁ?ﬁfg‘ﬁ:{‘s"g‘?},&‘;‘:” 05C0 3A 02 08 6300 LD A, (U9)
out RFI *Hash" 05C3 47 6310 LD B,A
CONTROLS with 8 indi- 05C4 3A 08 08 6320 LD A, (L3)
vidually switched 120 vac 05C7 32 02 08 6330 LD (U9) ,A
grounded outlets. 2 separ- 05CA 3A 4C 08 6340 LD A, (Dl)
ate filtered circuits. 05CD 32 08 08 6350 LD (L3) ,A
OzGMB%O:P pempuie 05D0 3A 40 08 6360 LD A, (R7)
Deluxe Power Console pol\)ve:'pcords in?il;\ll‘i)dually 05D3 32 4C 08 6370 LD (p1) ,A
79 95 or main on/o!’f switch-fuse 05D6 78 6380 LD A,B
. & indicator light. 05D7 32 40 08 6390 ID: - (K7),A
Also available in 2-socket wall mounted models. 05DA C3 C4 00 6400 Jp DISPLY
05DD 6410 *
05DD 6420 * f = FRONT SURFACE, COUNTERCLOCKWISE
MINI-I 05DD 6430 *

- 05DD CF 6440 FRLT RST 10
Transient absorber O5DE 3A OA 08 6450 LD A, (F1)
34 95 0SE1 47 6460 LD B,A

$ 05E2 3A OE 08 6470 LD A, (F3)
05E5 32 OA 08 6480 LD (F1),A
05E8 3A 3E 08 6490 LD A, (F9)
MINI-II Order F Di O5EB 32 OE 08 6500 LD (F3),A
Transient absorber ~ Order Factory Direct OSEE 3A 3A 08 6510 ID A, (F7)
plus RFI “Hash" filtering 215-865-0006 GS5F1 32 3E 08 6520 LD (F9) ,A
4 4 95 0“‘;:;‘)“’:23‘.';'(;’3;"’“ 05F4 78 6530 LD A,B
. O5F5 32 3A 08 6540 LD (F7),A
05F8 3A 0C 08 6550 LD A, (F2)
m O5FB 47 6560 LD B,A
Electronics Co. Inc. ,~222 O0S5FC 3A 26 08 6570 LD A, (F6)
Colony Drive Ind. Park OS5FF 32 0OC 08 6580 LD (F2) ,A
6584 Ruch Rd., Dept.m C m E 0602 3A 3C 08 6590 LD A, (F8)
Bethlehem, PA 18017 Desterodnvited 0605 32 26 08 6600 LD (F6),A
PA Res. add 6% 0608 3A 22 08 6610 LD A, (F4)
060B 32 3C 08 6620 LD (F8),A
060E 78 6630 T~
060F 32 22 08 6640 LD  (F4),A
0612 3A FE 07 6650 LD A, (U7)
0615 47 6660 LD B,A
0616 3A 10 08 6670 LD A, (R1)
0619 32 FE 07 6680 LD (U7),A
061C 3A 50 08 6690 LD A, (D3)
061F 32 10 08 6700 LD  (R1),A
0622 3A 38 08 6710 LD A, (L9)
0625 32 50 08 6720 50 SRR ()5 Lo
v 0628 78 6730 17> Gy W
SGVE ﬂ BUNDLE 0629 32 38 08 6740 LD (L9),A
062C 3A 00 08 6750 LD A, (U8)
062F 47 6760 LD B,A
When You bll)’ your 0630 3A 28 08 6770 LD A, (R4)
TRS SOTM ' 0633 32 00 08 6780 LD (U8s),A
- equipment. 0636 3A 4E 08 6790 D A, (D2)
0639 32 28 08 6800 LD  (R4),A
Us¢ our toll free number to 063C 3A 20 08 6810 LD A, (L6)
check our price before you buy ggzg §§ =08 ol o ;Dé) oA
a TRS-80™ . . . anywhere! 0643 32 20 08 6840 LD (L6),A
0646 3A 02 08 6850 LD A, (U9)
TRS80 15 a trademark of the Radio Shack Division of Tandy Corporation 0649 47 6860 LD B,A
densr i 064A 3A 40 08 6870 LD A, (R7)
2AR¢. Don't Delay. . Call Today 4% 064D 32 02 08 6880 LD  (U9),A
Crdse. 0650 3A 4C 08 6890 LD A, (Dl)
TR 0653 32 40 08 6900 LD (R7),A
0656 3A 08 08 6910 LD A, (L3)
0659 32 4C 08 6920 LD (D1),A
065C 78 6930 o -a:B
065D 32 08 08 6940 1ok o IR 6 i 10
0660 C3 C4 00 6950 JP  DISPLY
0663 6960 * g
0663 6970 * B = BACK SURFACE, CLOCKWISE
SALES COMPANY 650 +
1412 WEST FAIRFIELD DR. 8222 gi i sggg BKRT EET 11\0(131)
’
P.0. BOX 8098 PENSACOLA FL 32506 0GE7 47 PeTn 15 BA
904/438-6507 0668 3A 46 08 7020 LD A, (B7)
nationwide 1.800-874-1651 y 066B 32 16 08 7030 LD (Bl),A
EEAT mm P, P 066E 3A 4A 08 7040 LD A, (B9) C—;
- . 0671 32 46 08 7050 LD  (B7),A More
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For the S-100 Bus. 32K of on board memory
allows o 288 H. x 192V. dot matrix, for a total
of 55,296 pixels. Every pixel is programable in
any one of 16 colors or 16 grey levels
completely independent of all other pixels in the
matrix

Compuprism Bare Board with documentation
$45, kit $240, ass. and tested $280

(16K Memory 144H. x 192V.)

Super Compuprism Bare Board with
documentation $50, kit $350, ass. and tested
$395

(32K Memory 288H. x 192V.)

Add $15 to A & T price for 16 level grey scale
Add $15 to A & T price for memory
management port

Compuprism software package, includes alpa-
numberics, point plot, line draw, and TRS-80*
graphics simulation $20 or FREE with A & T unit

Z-80 Users
You €Can Use
TRS-80"
Software

We offer an assembled hardware
interface which we guarantee
will load data from TRS-80*
cassettes into any Z-80 based
system. (Except sealed units.)
The documentation explains how
to patch the TRS-80* software
to your system. In fact you can
virtually change your Z-80

‘machine into a TRS-80* without

making a single hardware
change. The documentation also
includes an example of patching
SARGON I1** into a Z-80
system

The price is $30 or FREE with the
purchase of an assembled
compuprism or super compuprism
unit

A-D, D-A Board

$-100 board provides 16 chan-
nels of analog to digital input
and 8 channels of digital to
analog output. With on board
kluge area. Total cost of board
and parts less than $120. Bare
board with documentation $45

ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR S.D. SYSTEMS

EXPANDORAM §10

J.E.S. GRAPHICS, P.O. Box 2752
Tulsa, OK 74101, (918) 742-7104

TRS-80* is a trademark of Tandy Corp.

SARGON II** is a trademark of Hayden Book Co.

»180 |

e AP101
® AP102
e AP103
e AP104
e AP105
e RS201
® RS202
® RS204
® RS205
e AT301
® P401
® P402
® P403
® P404
e CC90

® AP104

Apple Il with Single Disk Drive

Apple Il with Double Disk Drives

Apple I, 9 inch Monitor & Double Drives ..
Apple //, two additional Drives & Silentype
12 inch monitor plus accessories

TRS-80 Model |, Expansion Unit & Drives ..
TRS-80 Monitor or TV set

TRS-80 Model il

Radio Shack Color Computer

Atari Computer & Accessories

Paper Tiger 440/445/460

Centronics 730/737 Line Printer II/IV

Epson MX70 or MX80

Epson MX100

Matching Attaché Case

compuTer case company .- s

5650 INDIAN MOUND CT. COLUMBUS, OHIO 43213 (614) 868-9464

"V.L.P’s call A.E.I. because A.E.I. tests before shipping, has expertise on all items offered, and is
price competitive.

NORTHSTAR HORIZON
COMPUTERS

System 1 Computer
System 2 Computer
System 3 Computer 19995
TS-80 user station 1795

HR2-2D-64K
HR2-2Q:64K
HR2-1Q64K-HD5
HR2-1Q:64K-HD18
HDS-18 Hard Disc

List  Sell

4195 ADV-2Q-64K
4495 SIO Board

6695 P10 Board

9270 FPB Board
5374 Graphics Option

7

NORTHSTAR ADVANTAGE
COMPUTER

List Sell

3995 CALL
175 CALL
200 CALL
399 CALL
299 CALL

MORROW DECISION COMPUTER ZENITH DATA SYSTEMS

List  Sell

Decision 1 BASIC 1725 1350

Decision 2 CALL CALL

65K Static Ram 1000 780

Switchboard 1/0 259 210

Select drives from Morrow disc systems
for desired configuration

VM-121 Green Monitor

2Z-19 Terminal

Z-89 Computer

2Z:90 Computer 3195
— Call for Accessory Pricing —
Peachtree Software Available

&
2.

NORTHSTAR SOFTWARE

] -1+

MICROPRO SOFTWARE
List
Wordstar 495
Apple Wordstar 375
Spellstar
Mailmerge

SYSTEMS GROUP MORROW DISC SYSTEMS

List List Sell
5035 Discus 2D 1 Drive 1095 849
Discus 2D 2 Drive 1875 1389

910 Terminal
912C Terminal
920C Terminal
950 Terminal

Northword D/Q
Mailmanager D/Q

2800 Computer
DM-6400 Memory 760
Infomanager D/Q DMB-6400 Memory 995
General Ledger D/Q CPC-2813 CPU+1/0 460
A/R D/Q FDC-2801 Controller 465
AP D/Q

Discus 2 + 2 1 Drive 1395 1075

Discus 2 + 2 2 Drive 2495 1859

M26 Hard Disc 4495 3395
CP/M & Microsoft Basic Included

NEC PRINTERS TEXAS INSTRUMENTS PRINTERS QUME PRINTERS MODEMS

List List  Sell List List  Sel
3510-1 30CPS Serial 2450 TI-810 BASIC 1645 1398 Sprint 9 35CPS R/O 1995 Cat Modem 140
7710-1 55CPS SERIAL CALL TI-810 Full ASCII 1745 1479 Sprint 9 45CPS R/O 2300 D-Cat 9 150
7720-1 KSR Serial CALL T1-810 Package 1945 1649 Sprint 9 55CPS R/O 2400 Auto-Cat 190
5510-1 55CPS Senal 3055 T1-820 RIO BASIC 1995 1625 Full Control Option 155 Apple-Cat 3 310
5520-1 KSR Serial 3415 TI-820 KSR Package 2395 1950 Memory Option 150 DC Hayes Micro-100 330

Datastar
Supersort

ofy

DISCS—CABLES

Memorex 5” 1D
Memorex 5 2D
Memorex 8" 1D
Memorex 8" 2D
RS-232 5° Cable
RS-232 10" Cable

—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM—
PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING

AUTOMATED EQUIPMENT, INC. .o
18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708

(714) 963-1414
(800) 854-7635

~See List of Advertisers on page 178
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0674 3A 1A 08 7060 LD A, (B3)
0677 32 4A 08 7070 LD  (B9),A
Printcr 0674 78 7080 LD A,B
067B 32 1A 08 7090 LD  (B3),A
067E 3A 18 08 7100 LD A, (B2)
Put your favorite 0681 47 7110 LD e
electric typewriter 0682 3A 2E 08 7120 LD A, (B4)
to work. 0685 32 18 08 7130 LD  (B2),A
0688 3A 48 08 7140 LD A, (B8)
068B 32 2E 08 7150 LD  (B4),A
068E 3A 32 08 7160 LD A, (B6)
0691 32 48 08 7170 LD (B8),A
0694 78 7180 /o el o
0695 32 32 08 7190 LD (B6),A
0698 3A F2 07 7200 LD A, (Ul)
069B 47 7210 LD B,A
069C 3A 14 08 7220 LD A, (R3)
069F 32 F2 07 7230 o5 LS 75 T
06A2 3A 5C 08 7240 LD A, (D9)
06A5 32 14 08 7250 T - (R3),A
06A8 3A 34 08 7260 10 A ET)
06AB 32 5C 08 7270 LD  (D9),A
06AE 78 7280 'Y X8
O6AF 32 34 08 7290 LO*: S0R9) A
06B2 3A F4 07 7300 AD S th2)
Build “Tillie the typing robot”. Full parts kit, 06B5 47 7310 L BUR
Instructions and Z-80 software source 06B6 3A 2C 08 7320 LD A, (R6)
listing. 06B9 32 F4 07 7330 LD  (U2),A
06BC 3A 5A 08 7340 LD A, (D8)
3260 e 06BF 32 2C 08 7350 LD  (R6),A
6% SALES TAX 06C2 3A 1C 08 7360 LD A, (L4)
06C5 32 5A 08 7370 LD (D8),A
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 06C8 78 7380 A P LR,
Send stamped self addressed envelope 8223 ii ;E 83 ngg tg ;%[’J;I;
for brochure. 06CF 47 7410 D * BiA)
Mason Electronics 218 06D0 3A 44 08 7420 LD A, (R9)
21203 A Hawthorne Blvd. e Suite 5053 06D3 32 F6 07 7430 LD (u3),A
Torrance, California 90503 06D6 3A 58 08 7440 LD A, (D7)
06D9 32 44 08 7450 LD (R9),A
06DC 3A 04 08 7460 LD BB
06DF 32 58 08 7470 1D A(DTA
06E2 78 7480 LD THeE
06E3 32 04 08 7490 LD ' (LIYWN
06E6 C3 C4 00 7500 JP DISPLY
06E9 7510 *
06E9 7520 * b = BACK SURFACE, COUNTERCLOCKWISE
06E9 7530 *
06E9 CF 7540 BKLT RST 10
06EA 3A 16 08 7550 LD 52 U4BT)
06ED 47 7560 LD B,A
O6EE 3A 1A 08 7570 LU T A (B3)
06F1 32 16 08 7580 o Bl 1o
06F4 3A 4A 08 7590 LD A, (B9)
06F7 32 1A 08 7600 1D . (BRMEEN
06FA 3A 46 08 7610 LD A, (B7)
06FD 32 4A 08 7620 LD  (B9),A
0700 78 7630 EDy , BB
m\e"s T o 900 0701 32 46 08 7640 THE & [B2) ;A
o\ 0704 3a 18 08 7650 LD A, (B2)
0707 47 7660 LD YRR
0708 3A 32 08 7670 LD A, (B6)
070B 32 18 08 7680 LD  (B2),A
070E 3A 48 08 7690 LD A, (B8)
0711 32 32 08 7700 LD  (B6),A
0714 3A 2E 08 7710 LD A, (B4)
0717 32 48 08 7720 LD  (B8),A
071A 78 7730 LD A,B
071B 32 2E 08 7740 LD  (B4),A
071E 3A F2 07 7750 LD A, (Ul)
0721 47 7760 ID BT
0722 3A 34 08 7770 LD “ Asda7)
0725 32 F2 07 7780 LD  (ul),A
0728 3A 5C 08 7790 LD A, (D9)
072B 32 34 08 7800 LD  (L7),A
072E 3A 14 08 7810 LD A, (R3)
ALER INQUIRIES WELCOME 0731 32 5¢ 08 2620 B (Do A
“THE SOURCE" For: 0734 78 7830 LD *'A.B
Personal Computer Software 0735 32 14 08 7840 LD (R3) ,A
' g v 0738 3A F4 07 7850 LD A, (U2)
073B 47 7860 LD B,A
sz C1 1025 INDUSTRIAL DR. BENSENVILLE. IL 60106-1297 073C 3A 1C 08 7870 LD A, (L4)
: 073F 32 F4 07 7880 LD~ (U2),A
»353 ’
0742 3A 5A 08 7890 LD A, (D8) @—;
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Listing 2 continued.

FF CD EF Fé E5
A0 D3 ES Fl -]
E5 EE E3 E5 BA

AO
077F
AO AO AQ

AO AO A0 A0 A0
A0 A0 AO A0 A0
AO A0 AO0 A0 A0
A0 AO A0 AO A0
AO A0 AO A0 AO
A0 AO

079F 8160
A0 A0 AOQ AOQ AOQ
AO A0 A0 AO A0
A0 A0 AO A0 AO
A0 AO AO A0 AO
AO A0 AO AO AQO
AO AO AO AO AO0
AO A0

07BF 8170
AO AO AO A0 AOQ
AO AO AQ AQ AO
AO AO AO A0 A0
AO A0 AO AO AQ
AO AO A0 AO AO
AO AO AO AO AO
AO AO

07DF 8180
AO AO AOQ AO AO
AO AOQ AO A0 A0
A0 AO AOQ AO AO
AOQ AO AO - £

8150 MOVES
AOQ A0

07F2 8190 *

07F2 8200 *

07F2 8210 *

07F2 8220 *

07F2 8230 *

07F2 8240 Ul
D5 02

07F4 8250 U2
D5 02

07F6 8260 U3
D5 39

07F8 8270 U4
D5 02

07FA 8280 U5
D5 02

07FC 8290 U6
D5 a9

07FE " 8300 U7
D5 02

0800 8310 U8
D5 02

0802 8320 U9
D5 6E

0804 8330 L1
cc 02

0806 8340 L2

w»See List of Advertisers on page 178

LABELS BELOW (Ul, U2,

0745 32 1C 08 7900 LD  (L4),A

0748 3A 2C 08 7910 LD A, (R6)

074B 32 5A 08 7920 LD  (D8),A

074E 78 7930 LD A,B

074F 32 2C 08 7940 LD (R6),A

0752 3A F6 07 7950 LD A, (U3)

0755 47 7960 LD s A

0756 3A 04 08 7970 ID A, (Ll)

0759 32 F6 07 7980 D  (uU3),A

075C 3A 58 08 7990 LD A, (D7)

075F 32 04 08 8000 (R W 6 2 6 e

0762 3A 44 08 8010 LD A, (R9)

0765 32 58 08 8020 D  (D7),A

0768 78 8030 ID A,B

0769 32 44 08 8040 LD  (R9),A

076C C3 C4 00 8050 JP  DISPLY

076F 8060 *

076F 8070 * COMBINED DATA AND SCREEN FORMAT STORAGE AREA

076F 8080 * * EDITOR INTERPRETS BYTES WITH MSB SET (200-376)
076F 8090 * * AS CORRESPONDING ASCII CHARACTER; BYTES WITH
076F 8100 * * MSB CLEAR (001-177) ARE INTERPRETED AS MULTIPLE
076F 8110 * * SPACES. "377" ERASES SCREEN. "000" MARKS END
076F 8120 * * OF MESSAGE.

076F 8130 *

076F 8140 SCREEN DB 377, 'Move Sequence: '

DB '

DB )

',83D

ETC.) PERMIT ASSEMBLER
* TO TREAT CORRESPONDING ADDRESSES AS
* LOCATIONS OF LITERAL VARIABLES.

BB (002
DB.. 'U';2
DB 'U',57D
DB ‘U',2
DB “ Vg2
DB 'U',57D
DB 1YY, 2
DB 'U',2

DB 'U',110D
DB 'L',2

DB~ . ILY, 2

MICRO-80™ CASSETTES—
100% ERROR-FREE

12

LENGTH PACK PACK

C-10........79¢ 59¢
C-20........99¢ 79¢

® Fully Guaranteed!

® World's Finest Media

® Premium 5-Screw Construction

® Used by Software Firms Nationwide
® Dealer and Club Discounts Available
® Custom Storage Case, Add 19¢ Each
e Shipping, Add $2.00 Per Pack

MICRO-80™ INC. ~**
K-2665 NO. BUSBY ROAD
OAK HARBOR, WA 98277

HeuppyHcihels

Offers Discounts on All

TRS-80"

COMPUTERS

We Have What You Are Looking For

(] PROMPT SHIPPING

[J AVAILABLE SERVICE CONTRACTS

[J DISCOUNTED PRICES COMPAR-
ABLE TO ANY OTHERS

[JJ NO TAX ON OUT OF STATE
SHIPMENTS

Call Collect For Prices
And Shipping Schedules

505-257-7865

or write
HAPPY HANDS . 243
P.O. DRAWERI

RUIDOSO, NEW MEXICO
88345
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Listing 2 continued.
SMART Il MEANS FAST. &
< 0808 8350 L3 DB 'L',4
/ BoARD switet! v BET cC 04
Telskin e G e RN 080A 8360 F1 DB 'F',2
CONTACTS cé6 02
080C 8370 F2 DB Lh LI
Ccé6 02 .
080E 8380 F3 DB et s
cé 04
0810 8390 R1 DB 5.2
D2 02
0812 8400 R2 DB - A
D2 02
0814 8410 R3 DB 'R',4
D2 04
0816 8420 Bl DB 82
Ge 02
0818 8430 B2 DB B2
SMART 1l MICROPROCESSOR CONTROLLED PARALLEL PRINTER INTERFACE Lo 02
Be Smart! With the new SMART Il parallel printer interface for your Apple 11" Computer you 081a 8440 B3 DB 'B',24D
can have print spooling, left and right margin control, and adjustable tab stops The SMART Il o 18 .
can buffer over three thousand characters before it signals the Apple to stop sending This 081C 8450 L4 DB LY,2
eliminates the start - stop problem created with conventional printer cards and will keep your
printer printing (instead of waiting) cc 02
The SMART Il is compatible with all known hardware and software including the Pascal 081E 8460 L5 pB  'L',2
Language System, Microsoft Z-80 Softcard* e 02
and Hayes Micromodem |1* ’ A AL R ‘I”""j_'”"i:"‘:\'m L et 0820 8470 L6 DB L', 4
minee T $225. E g S A o
AVAILABLE AT YOUR LOCAL APPLE DEALER BOOOS000/9500. and similar printers 0822 8480 F4 DB 'FY,2
HARDWARE: 6800 type microprocessor 3K Prnt Spooler which acts much larger when spooling ceée 02
Six static RAMs Two ROMs S Dot QRO omwttion touline 0824 8490 F5 DB 'F',2
Fight support ICs On board software supports typewnterlike TAB Com
4 ft printer cable and ¢onnector mands and has 16 software selectable TAB positions L eft C6 02
Pt v g pland - i gl s o setuar electabde 0826 8500 F6 DB 'F',4
@ Use with the Hayes Micromodem 11* to prevent loss of (&(9) 04
" s STRfcipns whilameping with ¢ host computer 0828 8510 R4 DB R 2
»130 D2 02
OLENSKY BROS,, INC K 4520 BB DB ) %RYs3
COMPUTER SALES DIVISION D2 02
3763 AIRPORT BLVD. » MOBILE, ALA. 36608 082C 8530 R6 DB 'R',4
1otk 800-633-1636 ™ aia (205) 344-7448 D2 04
082E 8540 B4 DB ‘B*,2
Cc2 02
0830 8550 BS DB ‘8,2
Cc2 02
0832 8560 B6 DB 'B',24D
TEXAS COMPUTER SYSTEMS c2 18
Offers Lowest Prices on s AR s 'L,
cCc 02
0836 8580 L8 DB s Al
£C 02
0838 8590 L9 DB 'L',4
C 04
083A 8600 F7 DB 'F,2
Cé6 02
083C 8610 F8 DB i .2
C6 02
083E 8620 F9 DB L g
T cé 04
0840 8630 R7 DB "R, 2
F face freight o
ree surrace irel : 0842 4 'R
Model Il 64K "0 S tters. | Epson Printers 5 S ot Ko BT S L
$3288 For air service—call $ Call 0844 8650 RO DB 'R',4
D2 04
Model lil 16K jColor Computer Radio Shack 0846 8660 B7 DR "B, 2
$839 4K LeV. ' $319 Stereos. Radios 082; 02 8670 B8 = —
. Discounted. Call for BY,
Model Il 48K § 16K Ex. Basic discount on orders c2 02
2 Disks $2095 | $469 over $100 084A 8680 B9 DB 'B',99D
c2 63
For fast. efficient service. we can air freight from Dallas 084C 8690 D1 DB 'D',2
to major a/p near you. Call for information c4 02
084E 8700 D2 DB DY,2
* Payment Money Order Cashier s Check Certified ® Prices subject 1o change any ime c4 02
(;:;1[; Personal checks take 3 wks VISA M( :::hb‘;v\‘,“LX.‘[UWT[{‘:: mY/:;;v{v;h?Sn > 0850 8710 D3 DB 'D',57D
* Shipping extra quoted by phone c4 39
TEXAS COMP 0852 8720 D4 DB 'D',2
UTER SYSTEMS . ... ca o
Box 1327 Arlington, Texas 76004-1327 A I, - W TS
8000433-5184 0856 8740 D6 DB pt.51D
. c4 39
Texas Residents 817-274-5625 0858 ey T
c4 02
085A 8760 D8 DB 'D',2 @'A
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DISCOUNT PRICES
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- HARDWARE -

SOFTWARE

and business owners h'-n'lound ;
SuperCalc invaluable for day-to-
day “what if”” questions, as well

SuperCalc-
****$239 * kK Kk

Pencils, paper, and a calculator
have been replaced. SuperCalc
and your CP/M computer are now
the tools of the successful deci-

DISCOUNT PRICES

Z-FORTH IN ROM by Tom Zimmer
5 to 10 times faster than Basic. Once you use it, you'll
never go back to basic!

$ 75.00

ing

as “now what?” for those times sion maker.
when the unexpected occurs. All
it takes Is a second to enter the

new figure in the appropriate col-
umn, and SuperCalc automatical-

SuperCalc Is the trademark of
Sorcim Corporation.

ly calculates the rest of the
spreadsheet.

Another feature that makes
SuperCalc special is the error
message display. Down in the
lower right corner of your screen
you'll see a message that lets you
know where the error occurred.
So you can immediately correct it
and proceed with your analysis.
You can produce a report from
your spreadsheet simply by ac-
tivating the output command se-
quence.

SuperCalc’s editing capabllities
are more powerful than other
packages.

® SELECT...SIS...

© WORDSTAR—MICROPRO
©® MAILMERGE—MICROPRO
©® SPELLSTAR—MICROPRO
© T MAKER Il—LIFEBOAT

TO ORDER,
CALL NOW

Prompt Delivery.

Send for our $1.50

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES
ALONG WITH HARDWARE PROJECTS. ALL PRICES ARE U S FUNDS.

source listing add $ 20.00 n
OSI FIG-FORTH True fig forth model for 0S65D with fig editor
8 named files, string package & much more $ 45.00
B TINY PASCAL Operates in fig-forth, an exceptional value
— when purchased with forth
-3 TINY PASCAL & documentation $ 45.00
~ FORTH & TINY PASCAL $ 65.00
-
m SPACE INVADERS 100% machine code for all systems with
i 64 chr. video. Full color & sound on C2, 4P & 8P systems. The
fastest arcade program available. $ 995
E PROGRAMMABLE CHARACTER GENERATOR $ 99.95
- Use OSl's graphics or make a complete set of your own! Easy
(-] to use, comes assembled & tested.
= 2 Mhz. boards $109.95
=
= PROGRAMMABLE SOUND BOARD $ 74.95
m Complete sound system featuring the AY-3-8910 sound chip.
3 Bare boards available. $ 29.95
32/64 CHARACTER VIDEO MODIFICATION
2 Oldest and most popular video mod. True 32 chr. C1P, or 32/64 $ 39.95
- chr. C4P video display. Also adds many other options.
v
. ROMS!!!
aal Augment Video Mod with our Roms. Full screen editing, print
w at selectable scroll, and many more features.
Basic 4 & Monitor $ 44.95 L]
' Basic 3 $ 1595
All 3 for $ 59.95
65D DISASSEMBLY MANUAL. by Software Consultants
First class throughout. A must for any 65D user
$ 2595

Auto Load Routine.

S3014d LNNOJSIA

LARGEST
SELECTION OF
CPIM" SOFTWARE
IN U.S.A.

cPMRisa
registered trademark
of Digital Research,
Inc.

SOFTWARE -

HARDWARE - SUPPLIES

STANDARD SOFTWARE
CORPORATION OF AMERICA

10 MAZZEO DRIVE, RANDOLPH, MA 02368

(617) 963-7220

DISCOUNT PRICES

v 194

with free prog

0S| Software & Hardware .-202
3336 Avondale Court

Windsor, Ontario, Canada N9E 1X6

(519) 969-2500

3486 Countryside Circle

Pontiac Township, Michigan 48057

(313) 373-0468

py) Memory Map and

progressive com

k

PONY EXPRESS:T '\sﬂoftware for an electronic mail network

Hook up your office and home micro-computers .
computer network with friends, clients or associates .

The Pony ExpresswI

.. Connect your branch offices . . . Create a micro-
. . All you need is your present telephone and

The Pony Express lets two micro-computers exchange any information you choose — letter, a con-
tract, graphics, VisiCalc* models, even other programs — over regular telephone lines. It is custom-
fit, fully compatible with yoursoftware. With the unique on-line manual and guided walkthru features,
a computer novice can master Pony the first time he uses it. Pony’s security system, and time and
money saving features make it ideal for business applications. Home users will find it equally practical.

The Pony Express is a package that is:

® designed by management

consultants,

and field- diskful

® ecconomical of your time; unattended it handles a
of data through its INBASKET and OUT-
BASKET features.

”»

tested in business and professional applications
® easy to use, requiring only plain English. About the
most complicated computerese is the term “file.
® easy to learn, displaying WALKTHRU comments and
reminders while you run it.
® superbly documented, with a computerized manual

that puts you a touch-of-a-button away from all you
need to know.

secure and discrete, it lets an operator run the system
“blind”’, never laying eyes on sensitive information.
reliable, it automatically corrects transmission errors
to ensure that what you send is what gets there.
mindful of your phone bills, the TOLL-SAVER and
SUPER TOLL-SAVER features cut transmission time
up to 70%.

PONY EXPRESS ": “thoughtful software”””" from the Philadelphia Consulting Group, Inc. . 106

Available for'Radio Shack* 32 K Model I1I
with 2 disks. Most features work with 1
disk. Modem and RS232 communications
interface required. INQUIRE ABOUT FU-
TURE AVAILABILITY FOR OTHER
COMPUTERS. Dealer and OEM inquiries
invited.

Software for 2-member network: $140

Each additional member: 40

Manual only (fully credited toward
purchase) 15

*Radio Shack and TRSDOS are trademarks
of Tandy Corporation. DOSPLUS is a
trademark of Micro Systems Software, Inc.
VisiCalc is a trademark of Personal Soft-
ware, Inc.

Visa and Master Card orders:

Call 1-800-227-1617, EXTENSION 203.
In California Call 1-800-772-3545.
Specify TRSDOS* or DOSPLUS*. PA
residents add 6% sales tax. Inquiries and
other orders (payment enclosed): The
Philadelphia Consulting Group. Dept.
PE-15. P. O. Box 102, Wynnewood, PA
19096.

~See List of Advertisers on page 178
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s 2 7 Listing 2 continued.
ca 02
085C 8770 D9 DB 'D',101D, 'Next Move: ',0
DISK DRIVES B8 anon | =l e
F4 A0 CD EF F6
E5 BA A0 00
5% 40 Track drive with case and 086A 8780 *
power Supp'y 086A 8790 * END OF MAIN PROGRAM
086A 8800 *
086A 8810 STACK DS 32D
FLIPPY DRIVES ONLY $295.00 i JRO ST o ol
2 DRIVE CABLE S14.95 088A 8840 EDITOR EQU 343210 EDITS MESSAGE TO CRT
088a 8850 KEYIN EQU 343152 RETURNS KEYSTROKE IN A
4116 MEMORY CHIPS 8 FOR S20 088A 8860 TRMOUT EQU 363160 OUTPUTS A CONTENTS TO CRT
088A 8870 MONITR EQU 340000 MONITOR/OPERATING SYSTEM
088A 8880 *
CORSAIR COMPUTER 088A 8890 * PRINT ROUTINE - USER SHOULD SUPPLY APPROPRIATE
CORPORATION .- 3 088A 8900 * ROUTINE TO REPRODUCE CONTENTS OF
’ 088A 8910 * VIDEO DISPLAY ON HARDCOPY DEVICE
7952 Highway 80 West 088A 8920 *
Fort Worth, TX 76116 088A C5 8930 PRINT PUSH BC
;i 2 088B 21 AF FO 8940 LD  HL,PBUF+100
817-244-8051 088E 22 D3 EF 8950 LD  (BFNDST+1) ,HL
0891 CD A3 E3 8960 CALL ERASE
0894 3E 0D 8970 LD A,l15
0896 F7 8980 RST 60
IS YOUR 8227 ;3; %g g; 8990 LD  (PRTFLG),A
A 9000 LD  HL,SCREEN+1
North S[a T 089D D7 9010 RST 20
OUT OF SORTS? 089E AF 9020 XOR A
089F 32 1D F3 9030 LD  (PRTFLG),A
INCREASE YOUR BASIC'S 08A2 21 CF FO 9040 LD  HL,BUFEND
SORTING POWER OVER 1800%! 08A5 22 D3 EF 9050 LD  (BFNDST+1) ,HL
N*SORT is easy to use and will perform gg};ﬁ gg gg Zggg Iﬁg i:?g
sorts on one ar_ud two_d|men5|onal or 08AC F7 9080 FORMOT RST 60
string arrays using opt|pnal sort keys. 08AD 10 FD 9090 DINZ FORMOT
For example, to alphabetize A$: 08AF C1 9100 POP BC
10 A$ = “ZYXWVUTS"\. REM Define String ggg‘l’ c9 Zi;g " RET
1 SUBIPAINENAS) 1 - REM:Sort AS 08B1 9130 * JUMP/CALL TABLE OF SUBROUTINES IN
N+SORT interfaces to any release 4 or 08B1 9140 * * AUTHOR'S OPERATING SYSTEM/MONITOR
later North Star Basic and can be yours 08B1 9150 *
for ONLY $89 08B1 9160 PRTFLG EQU 363035
plus $1.50 shipping 08B1 9170 BUFEND EQU 360317
Calif. Res. add 6% tax 08B1 9180 BFNDST EQU 357322
AL Send check VISA or M/C 08Bl 9190 PBUF EQU 360157
sz Complete Brochure Available 08B1 9200 ERASE EQU 343243
08B1 9210 LPRTR EQU 357260
Software Systems foas, 24
1269 Rubio Vista Road, Altadena, Calif. 91001 08B1 9999 * END OF PRINT ROUTINE
(213) 791-3202 Vi NO ERRORS FOUND
CUBE 3000 6BDF
© READY
LTABL
Designed for your. .. Bl 0816 B2 0818 B3 081a B4 082E
B5 0830 B6 0832 B7 0846 B8 0848
TRS_80TM B9 084A BEGIN 0017 BEGINL 0022 BFNDST EFD2
BKLT 06E9 BKRT 0663 BUFEND FOCF D1 084C
the PHOTOPOINT™ Light Pen* D2 084E D3 0850 D4 0852 D5 0854
a whole NEW concept in D6 0856 D7 8252 D8 ggg’; D9 °§5C
computer application DISPLY 00C4  DNLT B DNRT EDITOR E388
* Just plugs into your TRS-80 with disk R Bl sy i Al B DSOE
or without! (Does not void warranties.) F4 0822 F5 0824 F6 0826 F7 083A
« Programs with 3 lines in Basic! F8 083C 9 083E FORMOT O08AC FRLT 05DD
* Comes with two Programs FRRT 0557 GETCMD OO0OCA INIT 0028 KEYIN E36A
* Complete instructions!! Tk 0804 L2 0806 L3 0808 L4 081C
oot s AT ; L5 081E L6 0820 L7 0834 18 0836
ga,:g:e"',“d'c‘:::;’n_c:,"n‘,‘::":g,:zm?:f el L9 0838 LPRTR EFBO LTLT 03C5 LTRT 033F
B R S s s ranniing the seme dey MONITR EO0O0 MOVES 077F PBUF FO6F PRINT 088A
you receive your PhotoPoint is included. r PRTFLG F31D Rl 0810  R2 0812 R3 0814
Foronly. .. R4 0828 RS 082A R6 082C R7 0840
$1 9 95 Order NOW from R8 0842 R9 0844 RTLT 04D1 RTRT 044B
» SCREEN 076F STACK O086A STAK 088A START 0000
MICRO MATRIX TRMOUT F370 Ul 07F2 U2 07F4 U3 07F6
Complete  P.O. Box 938 U4 07F8 U5 07FA U6 07FC U7 07FE
Pacifica, CA 94044 us 0800 U9 0802 UPDATE 0118 UPLT O01AD
*Dealer inquiries welcomed! UBRT:: - 10127
CUBE 3000 6BDF
» 134 READY
comrz
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BRING IN THE
NEW YEAR!

NEC Green 12 Iinch Monitor
JB 1201 $179

- NEC Friction Tractor Printer

JC 1201 $319

INTERTEC SUPERBRAIN 64K RAM $2799 APPLE Il PLUS 48K $1139 CBM 8032 COMPUTER $1149
QD SUPERBRAIN $2999 APPLE DISK w/3.3 DOS Controller § 525 CBM 8050 DISK DRIVE $1349
NEC 5510 SPINWRITER (7710) $2345 APPLE DISK w/o Controller $ 449 CBM 4032 COMPUTER $1029
NEC 5520 SPINWRITER (7720) $2695 EPSON MX-80 $ 469 CBM 4040 DISK DRIVE $1029
NEC 5530 SPINWRITER (7730) $2345 Interfaces: CBM 4022 $ 649
NEC 12" MONITOR $ 189 IEEE $55, TRS-80 CABLE $35, CBM VIC-20 $ 269
NEC COLOR 12" MONITOR $ 339 APPLE INTERFACE & CABLE $90, LEEDEX/AMDEK 100 $ 139
NEC PC 8023 Printer RS-232 $70 LEEDEX/AMDEK 100G $ 169
100 CPS Tractor & Friction $ 639 HAZELTINE 1420 $ 799 LEEDEX/AMDEK COLOR-1

OKIDATA MICROLINE-80 $ 379 NORTHSTAR HORIZON 11 32K QD  $2925 13" Color Monitor $ 329
OKIDATA MICROLINE-82A $ 529 ANADEX DP-9500/9501 $1199 MICROTEK 16K RAM BOARD

OKIDATA MICROLINE-83A $ 749 TELEVIDEO 912C $ 699 for Atari $ 79
DIABLO 630 $1995 TELEVIDEO 920C $ 729 MICROTEK 32K $ 149

TELEVIDEO 950 $ 929

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES.

EPSON MX-80 $ 469 ATARI 800 16K $ 749 DIABLO 630 $1995

We Accept C.0.D.'s  Stock Shipments Same Day or Next « No Surcharge for Credit Cards e All
Equipment Factory Fresh w/MFT Warranty « We carry the complete line of Personal Software.

EAST COAST WEST COAST
1-800-556-7586 1-800-235-3581
OMEGA SALES CO. OMEGA SALES CO.

12 Meeting St. OMEGA SALES co- 3533 Old Conejo Rd. #102
Cumberland, Rl 02864 Newbury Park, CA 91320

1-401-722-1027 1-805-499-3678
CA. TOLL FREE 1-800-322-1873
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Micros Practice Science

The sciences—human, social, bio-
logical and physical—have all re-
quired frequent and often very com-
plex mathematical calculations. It is
hardly surprising that scientists and
students of science have sought bet-
ter and better aids for performing cal-
culations that are extremely repeti-
tious, almost incomprehensibly com-
plicated or simply very lengthy.
Some early thinkers developed crude
mechanical calculating devices. The
trusty old slide rule was indispensa-
ble in situations that did not require
more than a few decimal places of ac-
curacy. Mainframe and then mini-
computers have been a very expen-
sive solution. Small calculators were
much more accurate than the slide
rules but could not handle or store
data as the computers could.

The result was that large projects
with very large budgets got their own
computers. Smaller projects, labs,
and science education facilities got
access to time-sharing systems—
when they were lucky. Even those
that did have access to a large system
were often not lucky. Sometimes ac-
cess was restricted to unusual hours,
and if the system went down the only
options were to just wait or do the
work by hand.

It didn't take scientists long to real-
ize that the computer could do more
for them then just serve as a high-
powered and expensive calculator.
Computer models could be designed
to simulate a variety of situations
scientists wanted to study. And this
could be done interactively with the
researcher changing parameters of
the situation being investigated to ob-
serve possible results. Computers
could also be programmed to control
experiments and record and analyze
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By Harry Nelson

Microcomputing Technical Editor

data from them. Again, as long as a
project could maintain its own com-
puter, there was little problem. But
time-sharing presented more difficul-
ties in these applications than in strict
calculating operations.

Within the past few years many
scientists have been discovering a
powerful new tool that can be used in
a variety of ways in their research.
The microcomputer, used in conjunc-
tion with a larger system or as a
stand-alone system, has started to
emerge as a valuable tool for many
scientific applications.

Sidney Fernbach, deputy associate
director for scientific support at the
Lawrence Livermore Laboratory, is a
more than credible witness to this
tendency (see ''Scientific Use of
Computers'' in The Computer Age: A
Twenty-Year View, edited by Michael
L. Dertouzous and Joel Moses, The
MIT Press, Cambridge, MA, 1979, p.
146). He says, ''While the scientific
community has been the user of most
of the large computers built, interest-
ingly enough, it also uses most of the
minicomputers (and now microcom-
puters). . ..There is no doubt that the
minicomputer will continue to be
used heavily in the scientific labora-
tory. . . (but) growing availability and
improving performance of micropro-
cessors may change this somewhat

....It seems clear that every experi-
ment will have one or more proces-
sors tied to it for control, data acquisi-
tion and data analysis purposes. . ..
Soon we will find the microproces-
sors far outnumber the minis."
Expanding on scientific networks,
Fernbach writes, ""What I picture is
networks made up of computers of
all varieties. These can be local net-
works or local networks tied to any
number of remote systems. In each

Micros in Science

there will be a set of functional boxes
or computers dedicated to specific
functions. One or more may do noth-
ing but print, another plot, another
create pictures on film, another
retrieve information from a local data
bank. In other words, instead of a
large-scale general purpose com-
puter, I visualize a distributed system
in which specific jobs are parceled
out to specialists."’

Fernbach's vision of only two years
ago is reality today. There are a num-
ber of small (and I might add inex-
pensive) microcomputers available
that are ideal, and in some cases have
been designed for such dedicated sin-
gle-functions jobs as equipment con-
trol and data acquisition. (See, for
example, ""Everyman's Computer
System'’ by J. McKown and S. Sarns,
Microcomputing, Dec. 1981, p. 32.)

Distributed intelligence networks
are becoming almost commonplace.
They are appearing in business of-
fices as well as scientific laboratories
(not to mention the Children's Televi-
sion Workshop's Sesame Place). (See
"'(Distributed) Intelligence Networks
in the Office'’ by Michael Brandt and
Michael Bodner, Microcomputing,
Oct. 1981, p. 80.)

Personal microcomputers are be-
ing used by many scientists today.
One very interesting example in-
volves some recent discoveries in
"experimental’’ mathematics (that's
right, there is such a thing as empiri-
cal mathematics and discoveries is
the correct word to use for findings in
that area). M. J. Feigenbaum of the
Los Alamos National Laboratory has
found some important characteristics
of the phenomena known as strange
attractors that occur in a variety of
systems of interest to scientists rang-
ing from meteorologists to physicists.
(For an engaging introduction to this




fascinating topic see Douglas Hof-
stader’'s ''Metamagical Themas'’ col-
umn in the Nov. 1981 Scientific Amer-
ican, p. 22.) One thing that is striking
about Feigenbaum's work, in the pre-
sent context, is that some of his very
important discoveries were made
with the aid of a small computer and
a calculator.

(The mention of meteorologists
calls a recent news item to mind. The
National Weather Service is in the
process of installing a large national
minicomputer-based system. But in
the meantime, directors of some
weather service centers have decided
to purchase and use Zenith Z-89 mi-
crocomputers with modems rather
than wait for completion of the large
system.)

The science-related articles that
follow, in addition to describing
specific uses of microcomputers, in-
dicate something of the flexibility
and range of possible science applica-
tions. Obviously, we could not hope
to cover the entire spectrum in a
single issue. So, from time to time we
will be printing more material on
uses of micros in the sciences.

It also seems worth noting that new
products are beginning to appear that
facilitate the use of off-the-shelf mi-
crocomputers in the science lab. One
such product, called Isaac (Cyborg
" Corp., Boston, MA), allows you to use
an Apple for instrument control, data
acquisition, electronic testing and
process control. The manufacturer
claims it can be easily used for appli-
cations in chemistry, engineering,
psychology and physiology. It sounds
like it turns a standard Apple into a
versatile laboratory machine.

Cubist's Corner

Rubik's Cube has become so
popular that its devotees have their
own fashionable malady. Cubist's
thumb has definitely replaced tennis
elbow. So, in an endeavor to preserve
the national health we have offered
two cube simulation programs (one
for the Apple and one for Z-80 sys-
tems) in this issue. But both programs
only offer one mode of what we feel
should be included in a complete cube
program. The Coopers' and Paul Tur-
vill's programs allow you to input a
desired number of twists, which the
computer then makes; then it is up to
you to restore the cube. That's a fine
first step. In fact, it is just like work-
ing with an actual Rubik's Cube. The
next step would be to include a sec-

ond mode in which you would mix
up the cube and the computer would
restore it. Such programs do exist—I
have seen a few excellent ones for
large computers and heard of a few
for micros. In fact, we are in the pro-
cess of reviewing a few for possible
publication and would be interested
in seeing more.

Micros and Minis

Last spring a somewhat unsettling
situation came to my attention. A
friend who had just earned his degree
in computer science from a large
state university and I were talking
about job prospects in the computer
field. He was concerned because, in
spite of a good academic record, he
was having some difficulty in finding
a good position. He said that he was
interested in gaining some program-
ming experience and was especially
interested in working with Pascal.

I couldn’t understand why he was
having any trouble at all finding a
good job. We are constantly hearing
about the need for good program-
mers. I asked what companies he had
been talking to. He named several of
the large minicomputer manufactur-
ers and several companies that offer
software support services for the
products of these manufacturers.
When I asked what microcomputer
companies and software houses he
had contacted, his answer astonished
me, especially in light of the fact that
he wanted to locate in the San Fran-
cisco area. He hadn't been in contact
with any.

As we talked it became apparent
that he was equating microcomput-
ers with video games. He didn't think
of micros as real computers. And
worst of all he was completely
unaware of the extremely large and
rapidly growing microcomputer in-
dustry. He simply did not know it ex-
isted. It was disturbing to find that a
good student could complete four
years in a respected computer sci-
ence program and never be made
aware of one of the most dynamic
segments of the computer industry.
After doing some checking I found
that my young friend's situation was
not uncommon. I also learned of sev-
eral educational institutions that do
incorporate microcomputing into
their programs. These schools are
working to give their students a full
picture of the field for which their
graduates are being prepared. But
there are still a number of highly re-

spected schools that are not offering
their students a complete preparation
for their chosen field.

Several possible reasons for this ex-
ist, but two of them seem to stand
out. The microcomputer field, as we
all know but sometimes forget, is
very new—by most accounts only
about six years old. As a significant
industry, microcomputing is even
newer. And most computer science
professors were trained during, or
were part of, the minicomputer revo-
lution. Then too, educational institu-
tions are not always noted for their
ability to rapidly change with the
times, despite the best efforts of some
of the faculty. (We have to sympa-
thize with those who must try to con-
vince an administration that is still
paying for a large time-sharing sys-
tem to go out and buy a significant
number of new machines—but we
have learned of some very creative
strategies used by some individuals
and departments to get around this
obstacle for the benefit of their
students.)

It still bothered me that a number
of young computer professionals
would have to gain their first micro-
computing experience as on-the-job
training. Feeling, however, that the
computer-educational establishment
was at least starting to move in the
proper direction, I more or less put
the mini/micro question out of my
mind. But a recent article in a com-
puter publication (see '"Mini or Mi-
cro: Which Way to Go?"' by John Sea-
man in Computer Decisions, Oct.
1981, p. 90) raised the question
anew in a slightly different context.
Here the question was posed in the
context of which kind of system was
most appropriate for business pur-
poses. (It may be a bit unfair to single
out Seaman'’s article, because one can
find numerous articles containing
some of the same information and I
believe Seaman was trying to be ob-
jective. The information he was deal-
ing with, however, made that im-
possible.)

The criteria for comparison in this
article are:
®speed of operation
®response time
®amount of memory
®control of a variety of peripherals
®hardware and software availability
@®service

(continued on page 93)
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This Apple program help:s scientists gather data and analyze geologic research.

Uncovering the History

Of the Earth

omputers have contributed to
Cimportant changes in the way
scientists do science. Some advances,
such as those in space research, are
enormous and obvious; others are
not. But the way data is collected, or-
ganized and analyzed has unquestion-
ably changed in all branches of sci-
ence, and microcomputers are the

RUN

By Fred J. Gunther

newest part of that change.

Most geologists are not mathemati-
cally or computer oriented. They
are interested in the Earth, its rocks
and minerals, its parade of plant and
animal life through geologic time,
its mountains and what caused them
and its oceans and continents.

Even geologic research has

TITLE
CREDITS

SET
INITIAL

CONDITIONS

CATALOG

LABELS
NAMES

1030

LSP:LSP+I
NSP:
TALLY % *
COUNT =

LT ABUED/ENCE
G N

RETURN

Fig. 1. Flowchart for the PEG Helper program.
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changed because of the use of com-
puters. Earthquake data is recorded
with much greater sensitivity. Indica-
tions of ore deposits can be detected
in computer-processed images taken
by satellites. Several technical jour-
nals publish articles by mathematical
geologists concerning fossils, mag-
netism, ore deposits, storm waves
and statistical tests. Data of all types
can be processed much more effi-
ciently and accurately.

When I was a graduate student, my
first job as a laboratory assistant was
to help a senior graduate student with
his research. I was to take his hand-
calculated results for species per-
cent data at each of many oceano-
graphic collection stations and calcu-
late an index of similarity for each
and every pair of stations. The result-
ing numbers would enable the senior
graduate student to draw a map of
the ocean floor showing which sta-
tions had similar collections of ani-
mals. There were many stations, and
many species, and it took weeks to
calculate the matrix.

That same semester, I took a course
in FORTRAN IV computer program-
ming on a CDC-3300 (a big computer
in 1967). By the time I was a senior
graduate student, I had designed,
written and debugged a computer

Address correspondence to Dr. Fred J. Gunther,
9464 Wandering Way, Columbia, MD 21045.
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Photo 1. Monitor display of Example Species/Specimens curve. The steepness of the curve indicates that
new species are still being found at a rapid rate. For this reason many more specimens need to be exam-

ined to adequately know what the species composition of the sample is.

program that calculated the same in-
dex of similarity for all station pairs
in a few seconds. In addition, it pro-
duced all of the other previously
hand-calculated values for species
abundance. And it calculated many
other ''nifty numbers'’ of use and in-
terest to geologists and marine
biologists.

Input Problems

To use my program, I still had to
examine the samples, keep a tally of
the number of specimens for each
sample and keypunch the data onto
computer cards.

Many other scientists face the same
problems in data entry. Marine biolo-

gists often count the numbers of indi-
viduals for each species of plant or
animal. Ecologists often pay close at-
tention to both the type and the num-
ber of specimens for each species.
Many scientific studies depend upon
being able to tally the number of
specimens for each species. The fre-
quency distributions of species in
each sample can be compared by eye
or by computer program to indicate
what the natural communities or
groups of species are.

Some solutions to the data-entry
problem have been suggested. The
counted number of specimens can
be entered onto a machine-readable
form. The sense-marked form or card

can then be read by a computer in
essentially the same way as for
machine grading of multiple-choice
examinations.

Data entry directly from sample
material has been performed using
large computers for automatic shape
analysis, but only for special cases in
medicine and genetics. Recently a
microprocessor-based texture analy-
sis station for cell and tissue samples,
featuring direct data entry, has been
advertised.

Fossils, however, must be iden-
tified by eye. Direct-entry computer
systems cannot handle the variety in
shapes and orientation encountered
in the species-analysis of paleontolo-
gic, ecologic or geologic samples. Fos-
sil specimens must be found, separ-
ated from the surrounding rock,
cleaned, examined and finally identi-
fied and tallied by species.

I decided to use an Apple micro-
computer to keep the tally for each
species in a sample. The program
presented here (Listing 1) allows the
Apple to assist the scientist or techni-
cian in data collection and prelimi-
nary analysis. It's named the PEG
Helper because I use it for research in

SP$(100)

species ID code.

COUNT(100)

NSP
entered.
LSP 4
code is entered.
LABELS$
NAMES$

must be unique.

The array of species ID codes. A string variable is used so that numbers
and/or letters can form the ID code. Thus 33 is as valid as T33, and both
are as valid as the full scientific name, Textularia earlandi. Be careful of
spelling errors on input; each spelling variation is treated as a different

The array of the counted number of specimens for each species. It is up-
dated every time a new specimen ID code is entered.

TALLY%(1000) The array for the number of species known at the time that each specimen
was found. It is updated every time a new specimen ID code is entered.
The total number of species. It is updated each time a new species is

The total number of specimens. It is updated every time a specimen 1D
A string variable with sample and project identification information. It is
typed in by the analyst at the start of an analysis. It is stored on the disk to

be read when an analysis is continued after an interruption.
A string variable for the name of the data file. It is used for disk storage and

Table 1. Important variables for PEG Microscope Helper program.

~See List of Advertisers on page 178

OHIO SCIENTIFIC

THE WIZARD’S CITY —
search for gold in the dun-
geons beneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All OSI —
cassette $12.95, disk $15.95.

OSI HARDWARE 15% OFF
RETAIL PRICES!

GALACTIC EMPIRE — a strat-
egy game of interstellar con-
quest and negotiation. Com-
pete to discover, conquer, and
rule an empire with the com-
puter or 1-2 other players. C4P,
C8P cassette $12.95, disk
$15.95.

AIR TRAFFIC ADVENTURE —
a real time air traffic simula-
tion. C4P, C8P disks $15.95.

Plus S-FORTH, FAILSAFE
+ 2, RPV CONTROL, ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog including photos and
complete descriptions. .- 193

Aurora Software Associates

: 37 S. Mi | S
itchel @
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Paleontology, Ecology and Geology.
All I have to do is type in a code name
or number each time I see a speci-
men. The computer does all the rest
of the data entry, record-keeping and
calculations. The program helps me
to "'work smart, not hard."

Bells and Whistles
Of course, once the data is in

machine-readable form, other things
can be done (Fig. 1). The program
does much more than simply replace
a tally sheet or a multi-key counter. A
variety of important reports are pro-
duced from the data.

The program calculates the relative
(percent) abundance of each species
and prints this along with the tally
and species ID code. (Sample 1.)

A graph showing the frequency of
occurrence of new species as addi-
tional specimens are studied is a very
useful report. Where the curve is
steep, the analyst can expect to find
more species as more specimens are
examined. Where the curve is very
flat, the analyst can expect that the
examination of additional specimens
is unlikely to produce additional
species. The curve therefore can be
used to predict the results of addition-
al work to analyze the sample. If the
curve is very flat, the cost of finding
new species may be considered to be
too high, and the analyst can stop.

A manual tally of the number of
specimens vs the number of species
is very difficult to keep. I've done
it many times and know the prob-
lems involved well. The program in-
structions allow the computer to
keep the tally and to generate a
continuously-updated plot for every
single sample, at no extra effort to the

Species diversity is one of those
"nifty numbers'' mentioned earlier.
It is of interest to specialists in the
studies of modern and ancient groups
of animals or plants. It attempts to
measure one aspect of population or
group organization. Changes in diver-
sity have been related to changes in
the environment in many scientific
studies; it is common knowledge that
there are fewer species and in-

(INFORMATION THEORY)

2473282

Sample 1. Printer copy of Species Abundance matrix. This is the data that would have to be tallied
by hand and entered to a computer by punched cards if this program did not exist. This data is
stored on a disk file for direct entry to computer programs that will do additional analyses.
SPECIMEN SAMPLE SPECIES
COUNT PERCENT 1D CODE 2 2.56410256 26
1 1.28205128 28
1 1.28205128 52
2 2.56410256 70
1 1.28205128 a1
2 2.56410256 43
1 1.28205128 54
2 2.56410256 67
1 1.28205128 3
1 1.28205128 30
1 1.28205128 44
1 1.28205128 24
2 2.56410256 72
1 1.28205128 68 analyst (Photo 1).
1 1.28205128 37
1 1.28205128 4
1 1.28205128 86
1 1.28205128 49
1 1.28205128 59
2 2.56410256 27
1 1.28205128 92
1 1.28205128 74
1 1.28205128 23
1 1.28205128 75
1 1.28205128 50
1 1.28205128 61
1 1.28205128 89
2 2.56410256 8
1 1.28205128 29
5 6.41025641 69
1 1.28205128 32
2 2.56410256 25
2 2.56410256 13
3 3.84615385 39
R N3 5 A L S S T L W O R 073 T e RIS B S e MUWAT L S
2 2.56410256 5
1 1.28205128 16 DIVERSITY INDICES
2 2.56410256 7
1
i patagind » 55 = NUMBER OF SPECIES
1 1.28205128 99
3 3.84615385 79
2 12.394677Z = MARGALEF’S INDEX
2.56410256 47
1 1.28205128 97
2 2.56410256 Py . 97698882% = SIMPSON’S INDEX
1 1.28205128 40
2 2.56410286 £2 -10.8321596 = MC INTOSH'S INDEX
1 1.28205128 22
: 1.28205128 62 1.6948065 = SHANNON’S INDEX
2 2.56410256 42
1 1.28205128 2
1 1.28205128 58 REFERENCES
1 1.28205128 9%
1 1.28205128 17 MAC ARTHUR 1965 BIOL.REVIEW 40:511-533
A U Eh MC INTOSH 1967 ECOLOGY 48(3): 32Z92-404
SANDERS 1968 AMERICAN NATURALIST 102(925):
1 1.28205128 98
1 1.28205128 82 Sample 2. Printer copy of diversity data.
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DB MASTER."
THE TOP SELLING
DATA BASE MANAGER

JUST GOT BETTER.

In less than a year, DB MASTER has become the top selling data
base manager for the Apple II. And for good reason. DB MASTER has the
features that make information management easy and efficient. But we
didn’t stop there. You asked for more features. We listened—and made

DB MASTER even better.

MORE FEATURES IN
DB MASTER VERSION THREE.

Computed Fields. Perfect for accounts receivable,
inventory control and similar applications. Each
record may now include up to 10 computed fields.
And field values are automatically re-computed
and displayed each time a record is edited.

Totaling in the Search Mode. Tell DB MASTER
which field to total and which records to use. A
running summary of records found and the field’s
sum, average and standard deviation are displayed
on the screen.

Audit Trail. Option to automatically print each new
record as it is entered.

NEW REPORT GENERATOR
OPTION CAPABILITIES:

O Number Formatting with commas.

O Auto-Date Record Selection for printing daily,
monthly or annual reports.

O Printing of averages and standard deviation
when printing column totals.

O Ability to make last minute changes in printer
and report parameters.

PLUS THE FEATURES
THAT MADE DB MASTER NUMBER 1.

Dynamic Prompting™.User designed screen forms.
Short form capability. Powerful report generator.
Custom DOS for faster retrieval and program
chaining. Automatic data compaction. Password
file protection. Multiple sort keys for fast, conven-
ient records retrieval. And much, much more.

© 1981 STONEWARE INCORPORATED
*DB MASTER is a registered trademark of DB MASTER Associates.

Data Interchange Format and DIF are registered trademarks of Software Arts Inc.

Visicalc and Visiplot are registered trademarks of Personal Software Inc.
Executive Secretary is a registered trademark of Personal Business Systems Inc.
Apple Il is a registered trademark of Apple Computer.

»See List of Advertisers on page 178

MORE POWER WITH
DB MASTER UTILITY PAK #1.

Restructure. Modify a file format without re-
entering your records. Add, delete, move, modify
or re-name fields—even add new computed fields
to existing files.

Interface. Move data back and forth between your
DB MASTER files and Data Interchange Format
(DIF)* text files. Exchange data with Visicalc*, Visi-
plot*, Executive Secretary”*, etc., or your own pro-
grams.

Replicate. Duplicate everythingin your DB MASTER
files except the records. Use the replicates for
monthly or yearly files, or send them for data entry
at multiple locations.

Merge. Combine data from two or more files with
the same format (such as Replicates) into one file.
Special “Selective Merge” and “Merge and Delete”
options can maintain separate active and inactive
files, build subfiles, and many similar tasks.

UPDATE YOUR DATA BASE MANAGEMENT
WITH DB MASTER VERSION THREE.

See the new DB MASTER Version Three at your
local computer store. Putitthrough its paces. Then
add the power of Utility Pak #1, the firstin a planned
series of Utility Paks.

If you're a registered owner of an earlier version of
DB MASTER, send one or both of your program
diskettes, plus $15.00, to STONEWARE for an
update to Version Three.

50 Belvedere Street, San Rafael, CA 94901 (415) 454-6500
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We will meetor
beat any price
in the U.S.A. on

TRS-80
MICROCOMPUTERS
In fact, no matter what price
you see advertised by Micro
Management, Perry Qil, Pan
American, or any authorized
Radio Shack dealer for TRS-
80 Computers with pure fac-
tory installed memory and
full warranty, we'll beat it!

ATAR s

MICROCOMPUTERS |

We have consistently offered
the complete TRS-80, ATARI,
EPSON, APPLE, and MAXELL
lines at the best prices in the
U.S.A. And we offer the best
delivery from the largest
inventory in the Northeast.

If you're looking for the best
prices in the U.S.A., check

the others but call Computer
Discount of America.

TRS-80 and Radio Shack are trademarks of Tandy Co

CALLTOLL FREE:
800-526-5313

Computer
Discount:

of America

COMPUTER DISCOUNT OF AMERICA. INC.
15 Marshall Hill Road. West Milford Mall
West Milford. New Jersey 07480-2198
In New Jersey Call 201-728-8080
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dividuals in Arctic regions than in
tropical regions.

Many scientists have calculated the
species diversity of the samples that
they study. Of course, where there
are many people, there are many
different opinions. There are several
opinions on how to measure the di-
versity of a sample, and so there are
several algorithms. Each tries to an-
swer the question, "Is this sample
really different from that sample?"

The Helper program helps out in
this case also. It calculates and prints
several indices of diversity. The
printer copy (Sample 1) with the
different diversity values becomes
part of the analysis file for the sample
and project.

Program Code

The program code has three major
sections (see Fig. 1). The program

first prints a title page and asks the
user for information (Photo 2); it then
sets up the initial conditions for that
run (Listing 1, lines 90 to 950). Sec-
ond, the program requests input for
each species, and then processes the
data (Listing 1, lines 900 to 1090—
yes, lines 900 to 950 are used by both
setup and run portions of the pro-
gram). Finally, when the input se-
quence is complete, the program
writes the data onto a disk file
(Listing 1, lines 2000 to 2170), and
prints (lines 3000 to 5430) a hard copy
of the results (Fig. 2 and Sample 1;
also Sample 2). The program is so de-
pendent upon user input tor pacing
that it is coded in linear (non-opti-
mized) form (see Fig. 1 and Listing 1).

Program Use

I have already written a lot about
how the program is used. However,

100 HOME : PRINT * FED

120 INVERSE : PRINT “E"“,:

140 PRINT : PRINT : INVERSE :
160 NORMAL : PRINT : PRINT :

170 PRINT : PRINT :

220 PRINT *
230 PRINT "

260 PRINT :
300 HOME :
310 VTAB 10

340 LET NSP = 0O:LSP = 0

360 IF IN$ = "NEW" THEN GOTO 600
370 IF IN$ = "OLD" THEN GOTO 400
380 PRINT : INVERSE :

390 NORMAL : PRINT : GOTO 350

400 HOME :

440 PRINT
450 PRINT

480 INPUT SP$(J): NEXT J
490 PRINT
500 GOTO 800
620 PRINT : INPUT LABEL$: PRINT :

640 PRINT "DATA ON?": PRINT
650 INPUT " (YES/NO)";IN$: IF INs$

&70 PRINT :

800 REM SETUP HGR GRAPH

810 HOME : VTAB 21: HGR : HCOLOR=

820 HPLOT 0,0 TO 0,159 TO 279,159
"3: INVERSE :

840 NORMAL : POKE 34,23: VTAB 23

900 LET Y = 159 - 2 % NSP

910 IF Y < O THEN GOTO 1000

130 INVERSE : PRINT "G",: NORMAL :

PRINT
PRINT "OUTPUT IS:"
180 LET MM$ = "SPECIES/SPECIMENS CURVE"

350 INPUT "NEW SAMPLE OR CONTINUATION OF OLD?

PRINT "WHICH FILE? (70’

CHR$ (4);" CLOSE "j;NAMES$

Listing 1. PEG Microscope Helper, written in Applesoft BASIC to take advantage of high-
resolution graphics to display the species/specimens curve.

MICROSCOPE HELPER"

110 PRINT : INVERSE : PRINT "P",: NORMAL : PRINT “PALEONTOLOGY"
NORMAL : PRINT "ECOLOGY"

PRINT "GEOLOGY"

PRINT "DR. FRED J. GUNTHER"

150 PRINT "94464 WANDERING WAY": PRINT “COLUMBIA MD 21045"

"INPUT IS ID CODE FOR EACH SPECIMEN"

190 PRINT " ~1- HGR";MM$
200 PRINT “* -2- DISK COPY, SPECIES TALLY"
210 PRINT * -3- PRINTED ";MM$

—4- PRINTED SPECIES TALLY"™

-5—- PRINTED SPECIES DIVERSITY": PRINT :

240 LET M$ = "ADJUST PRINTER AND (RETURN)™

250 PRINT M$: INPUT "“SLOT NUMBER FOR PRINTER ";N
INPUT "SPECIAL PRINTER CONTROL CHARACTERS. ";CC$%

REM SET INITIAL CONDITIONS

PRINT

320 DIM SP$(100),COUNT(100): REM UP TO 100 SPECIES
330 DIM TALLYZ(1000): REM UP TO 1000 SPECIMENS

(NEW/0OLD) ";INS$

PRINT "UNEXPECTED RESPONSE"

IF NOT HERE)"“

410 PRINT : PRINT CHR$ (4);" CATALOG"
420 PRINT : INPUT NAME$
430 IF NAMES$ = "“O“

THEN PRINT "INSERT NEW DISK": GOTO 350
CHR$ (4);" OPEN “;NAMES$

CHR$ (4);" READ ";NAME$

450 INPUT LABEL$: INPUT NSP: INPUT LSP

470 FOR J = 1 TO NSP: INPUT COUNT(J)

600 PRINT “TYPE IN LABEL FOR THIS SAMPLE."

PRINT

630 PRINT "IS THIS THE DISK YOU WANT TO STORE THE"
CHR$ (4),"CATALOG"

“YES" THEN GOTO 670

660 INPUT "PUT PROPER DISK IN DRIVE AND (RETURN)"; IN$: GOTO 630
INPUT “GIVE FILE NAME (DO NOT USE ONE OF THE ABOVE).";NAMES$

PRINT MM$




some details might be useful to you
to see if you could use it in your
applications.

The program has been used in a
computer with the keyboard next toa
microscope (for small fossils) or
specimen-sorting tray (for large
fossils) in a laboratory. The computer
must be connected to a monitor, a
disk drive and a printer.

The analyst first enters general
sample information, starting a new
file or continuing an old one as appro-
priate. S/he spreads the sample thinly
over the surface of a small tray and
carefully searches it for specimens.
Usually, there are many grains of
sand and few specimens. As each
specimen is encountered, the analyst
identifies it and types a short code
name or number on the keyboard. A

specimen that is new to the project Photo 2. Monitor display of program title page. The prompt at the bottom of the page allows the program

must be given a new code ID and set to be run on systems with different configurations.

920 LET J = LSP
930 IF J > 280 THEN LET J = J - 280: GOTO 930
950 HPLOT J,Y TO J,Y + 1
1000 PRINT "SPECIES CODE FOR NEXT SPECIMEN?"
1010 PRINT “(’0” TO END) ",
1020 INPUT IN$: IF IN$ = “O" THEN TEXT : POKE 34,0: GOTO 2000
1030 LET LSP = LSP + 1
1035 FOR J = 1 TO NSP:JJ = J
1040 IF IN$ = SP$(J) THEN GOTO 1070
1050 NEXT J:NSP = NSP + 1: REM ADD NEW SPECIES
1060 LET SP$(NSP) = IN$:JJ = NSP: REM STORE NEW SPECIES WORKING CODE
1070 LET TALLYZ(LSP) = NSP
1080 LET COUNT(JJ) = COUNT(JJ) + 1: REM UPDATE SPECIES ABUNDANCE MATRIX
1090 6GOTO 900
2000 PRINT "WRITE DATA TO DISK FILE."
2110 PRINT CHR$ (4);"OPEN";NAME$: REM WRITE DATA TO DISK
2120 PRINT CHR$ (4);"WRITE";NAMES
2130 PRINT LABEL$: REM KEEP ID WITH FILE
2140 PRINT NSP: REM NUMBER OF SPECIES
2150 PRINT LSP: REM NUMBER OF SPECIMENS
2160 FOR J = 1 TO NSP: PRINT COUNT(J): PRINT SP$(J): NEXT
2170 PRINT CHR$ (4);"CLOSE";NAMES
3000 TEXT : FLASH : PRINT M$: INPUT IN$: NORMAL
3110 PR# N: PRINT CC$: PRINT LABEL$: PRINT : PRINT : PRINT MM$: PRINT
3120 PRINT ,"O"3: FOR J = 10 TO 100 STEP 10: PRINT " "3Js3: NEXT J:
3130 PRINT ,"%x FER ' Jd'® 370 100 FRINT - " =~eelacaagy 3 NEXT ¢ PRINT
3140 FOR J = 1 TO LSP: PRINT J,"%"3: REM PRINT A LINE
3150 IF TALLYZ(J) = 1 THEN PRINT "#": GOTO 3170
3160 FOR JJ = 2 TO TALLYZ(J): PRINT " "“3: NEXT JJ: PRINT “#“
3170 NEXT J
4000 FOR J = 1 TO S: PRINT : NEXT : REM ABUNDANCE DATA
4100 PR# O: PRINT M$: INPUT INS$
4110 PR# N: PRINT CC$: PRINT LABEL$: PRINT : PRINT
4120 PRINT "SPECIMEN", "SAMPLE",SPECIES":PRINT "COUNT","PERCENT","IDCODE"
4130 FOR J = 1 TO NS: PRINT COUNT(J),100 ¥ COUNT(J) / LSP,SP$(J): PRINT
S000 PR# O: PRINT M$: INPUT INS$
S010 PR# N: PRINT CC$: PRINT LABEL$: PRINT : PRINT
5020 PRINT "","DIVERSITY INDICES": PRINT : PRINT
5030 LET SS@ = 0:PS@ = O:PLG = 0
5040 PRINT NSP; “=NUMBER OF SPECIES"
S100 FOR J = 1 TO NSP: LET P = COUND(J) / LSP
5110 LET Ss@ S§S@ + COUNT () ~ 2
5120 LET PSe@ PSQ + P ~ 2
5130 LET PLG PLG + P ¥ LOG (P) % 0.4342945
. 5140 NEXT J
5200 LET DM
5210 LET DH
5220 LET DD

nnan

(NSP - 1) / LOG (LSP)

-1 8PM6

1 - SOR (SS@):DP = 1 - PSQ

5300 PRINT : PRINT PRINT DM; “=MARGALEF’S INDEX"
5310 PRINT : PRINT PRINT DP;"=SIMPSON’S INDEX"
5320 PRINT : PRINT PRINT DD; "=MCINTOSH’S INDEX"

5340 PRINT PRINT PRINT DHj; “=SHANNON’S INDEX (INFORMATION THEORY"
5400 PRINT PRINT : PRINT : PRINT "","REFERENCES": PRINT

5410 PRINT "MACARTHUR 1965 BIOL. REVIEW 40:511-533"

5420 PRINT "MCINTOSH 1967 ECOLOGY 48(3): 392-404"

5430 PRINT "SANDERS 1968 AMERICAN NATURALIST 102(9235): 243-282"

6000 PR# O0: POKE 34,0: END

PRINT

NEXT
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**SPECIAL**SPECIAL**
TRS-80 ADD ON DRIVES
IMMEDIATE DELIVERY

SINGLE SIDED $225.00
DOUBLE SIDED $345.00

COMPLETE SYSTEMS
SINGLE SIDED $365.00
DOUBLE SIDED $485.00

INCLUDES:

MINI DISK DRIVE
FUSED POWER SUPPLY
VENTED CABINET
CABLE

90 DAY WARRANTY
FACTORY ASSEMBLED
FACTORY TESTED

THESE ARE NEW 5” FD’s

INTERFACE, INC . 151
20932 CANTARA ST
CANOGA PARK, CA 91304
(213) 341-7914

VISA AND MASTER CHARGE ACCEPTED

Electronic
Circuit
Analysis

Detailed analog circuit analysis
Fast, machine language

Infinite circuits on multiple passes
Worst case analysis
Dynamic modification
Full file handling

Built in chaining and
facilities

* Frequency response, magnitude and
phase

spooling

* Complete manual with examples

* Full support

® A truly professional program with
features previously available only on
large systems

® TRS-80 model I or model 111, disk or
cassette. $75.00

Tatum Labs ,- 350
P.O. Box 722
Hawleyville, CT 06440

TRS-80 is a trademark of
of Tandy Corp
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aside for later identification;
specimens of recognized species need
not be set aside.

All records are kept by the com-
puter. It is not necessary for the ana-
lyst to write down anything, other
than the ID code for each set-aside
specimen. The computer keeps all
data up-to-date on internal files. It
also plots in real time the
species/specimens curve. At the end
of the analysis, the computer prints
disk copies of some files and hard
copies of all files.

Because the analysis of a sample
may take a long time, the program
has the capability of reading a disk
file. This allows the analyst to take a
break (for coffee, lunch, or the end of
the working day) after recording the
data up to that time. The analyst can
continue from that point after the
program has read the stored data
from the disk file. The computer
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printout for that sample will be in
two or more parts, but that problem
can be solved with scissors and tape.

The program should be useful not
only to paleontologists (geologists
who work with plant and animal
fossils), but also to many other scien-
tists and to anyone interested in the
numbers of species of plants or ani-
mals found in one place. Even those
who work with inorganic items, such
as geologists who study sand grains,
could find this program useful in col-
lecting data about the ''species’’ of
heavy minerals. It might even be
useful to a traffic analyst, who must
count the numbers of different types
of vehicles that pass a certain point of
a road. It could assist in keeping track
of the numbers and species of birds
that visit a bird feeder, or the animals
that visit a salt lick or a water hole.
Let me know what uses you have
found for the program.l

40 50 60 70 80
et R SRR CE T SR SR COTRT SETS SRR T

Fig. 2. Printer copy of Example Species/Specimens curve. The number of species is printed horizontally
and the number of specimens vertically. Each specimen is represented by a line; if a specimen is of a new
species, a new column is added. This is the same curve shown in Photo 1, but this curve is produced using a
different medium with a different aspect ratio to the plot.
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DON’T BUY
A 280!

(without Front Panel Support)

The H8/Z80 combination is nothing more than a glorified 8080 system unless you have the front
panel monitor support to access the additional power of the Z80 CPU. The expanded instruction set,
alternate registers and enhanced interrupt capability of the Z80 are all wishful dreams if inaccessible
to the user.

DG offers the H8 owner not only the finest Z80 CPU board available today but also the monitor
necessary for its use. The DG-FP8 hardware/firmware package featuring our versatile FPM/80
monitor provides all of the features and facilities of the Heath® PAM 8 monitor as well as the advanced
monitor capabilities necessary for optimum utilization of the DG-80 Z80 CPU.

S
Features of the

AND MUCH MORE

Complete Documentation Includes FPM/80, Source Listing, Mostek Z80 Programming Manual,
Operations Manual and Complete Installation Instructions.

Wait no longer, everything you need to use the Z-80 to its and your full advantage is available
TODAY with this unique package!

Both DG-80 and FP-8 For Only $249.00

DOCUMENTATION ONLY: $30.

CP/M s a registered trademark of Digital Research of Pacific Grove, California. Heath, H8, & PAM8 are registered trademarks of the Heath Company. Z80® is the registered trademark of Zilog Corporation.

Ordering Information: Products listed available from DG Electronic Developments Co., 700

D ELECTRDN'C ~ 145 South Armstrong, D'emson Tx. 75020. Check, Money Order, VISA or MasterCard

accepted. Phone orders call (214) 465-7805. Freight prepaid. Allow 3 weeks for personal

DE VEL o PIVIEN TS CO). checkstoclear. Texas residents add 5%. Foreign orders add 30%. Prices subject to change

without notice.
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When the going gets hot in the laboratory, the Apple is a versatile low-cost instrument to record

graphic data.

Red Hot Computing

Many laboratory phenomena re-
quire recording a rapidly
changing dc voltage for later analysis.
In my laboratory, I routinely mea-
sure the output of photomultiplier
tubes, recording the glow of irradi-

By Paul T. Ward

ated phosphors as they are heated.
During the heating process, the phos-
phors give off varying amounts of
light, depending on the type of radia-
tion and the temperature.

In the past, this glow curve has

From left to right, IDS-440 Paper Tiger printer, Panasonic model UD702 thermoluminescent dosimeter
reader, Apple II +, chart recorder and Tektronix oscilloscope with Polaroid camera attached.

10 REM A/D CONVERTER FROGRAM
20 REM INTERACTIVE STRUCTURE
30 REM MODEL AI-02 ANLG-DGTL
40 REM A=BASE ADDRESS

50 REM AF1=CONVERSION RESULT

0 REM
70 REM
75 REM
80 REM
82 s =

CHRS (4)
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Program listing.

CH=CHANNEL % OF A/D CONVERTER
V(I)= RESULT OF CONVRSN I
F(I)= V(I) x SCALE FACTOR TO FLOT ON HI-RES FAGE ONE

FOR
CONVTR

ANDRESS

been recorded on a fast chart record-
er. This became less accurate as we
increased the heating rate, due to the
starting inertia of the paper and pen.

The next step was to use an oscillo-
scope with a Polaroid camera to
eliminate the mechanical time lags.
This works, but it is less than ideal
due to the high cost, the small size of
the picture and the tricky synchroni-
zation problem. The synchronization
problem can be solved with a special
storage screen oscilloscope, but this is
very expensive and tends to smear
the recording.

I needed a good, low-cost method of
recording graphic data that's too fast
for a conventional chart recorder and
too slow for a normal oscilloscope.

The answer was to bring in my Ap-
ple II microcomputer and hook it
up to the photometer in the lab
through an analog-to-digital (A/D)
converter. I used an Interactive
Structures AI-02 converter, which is
an eight-bit, 16-channel model. This
device accepts dc voltages from 0-5
V, and digitizes this into a number
from 0-255.

The digitization is started by pok-
ing a base address (which depends on
the slot number of the converter)
with the number of the A/D channel

Address correspondence to Paul T. Ward,
Radiological Health program, School of Public
Health, The University of Michigan, Ann Arbor,
MI 48109.




Connected. You get the result Of the ST AT T SRR X S T S TN T B R S ST N T S T B SN A R S TR AR
conversion by peeking at an address Listing continued.

one byte higher than the base address. 85 DIM 0%(5)yNM$C 15)

By using the Program listing, I ob- . TR g 2R

. . og® » LA
tained a plot of the digitized data just 100 A = 14592¢ REM SLOT #7 ALDRESS
like one from our stor r - - gt 45,

: our storage screen 0s 120 CH = 0: REM  CHANNEL ZERO
cilloscope running at 1 cm/sec. The 130 CALL - 936% VUTAE 10% FRINT "THIS FROGRAN READS A D.C. VOLTAGE FROM
data was plotted in high-resolution rafuas

hi : d If 140 FRINT ¢ FRINT "0 TO +5.0 VIC USING AN INTEKACTIVE"

graphics as 1t was_ generated. you 150 PRINT $ PRINT "STRUCTURES MODEL AI-02 A/I' CONVERTER"
need faster sampling rates, the plot- :gg REM START CONVERSION

: : UTAE 23% PRINT " PRESS ANY KEY TO CONTINUE"
ting could be done later, since the 180 IF PEEK ( - 16384) > 127 THEN GOTU 200
values are stored in the V array. 190 GOTO 180

: 200 CALL - 936% VTAE 23: PRINT " RECORDING DATA *

An option at the end of the program 210 HGR ! HCOLOR= 3! HFLOT 0,0 TO 0,159 HFLOT 0,159 TO 279,159
stores the data as numbers, a high- 20 FOR I = 0 TO 279
resolution picture or both. To restore e W he
the picture to the screen, first BLOAD 250 PCI) = V(I) % 0,623: REM  SCALE DATA TO FIT HI-RES FAGE ONE
the file it was saved in, then enter oo MR RIS TR E )
GR:POKE - 16297,0 BO CALL - 936! VTAE 23! FRINT " RECORDING FINISHEDL

: . 90 FRINT ¢ INFUT " SAVE THIS DATAT ";Q3%

to restore the high-resolution screen. 00 IF LEFT$ (@%$»1) = "Y" THEN GOTO 350

30 FRINT ¢ INFUT " ANOTHER RUNT ";Q%$

The screen im -copi
age can be hard-copied 320 IF LEFT$ (Q$»1) = "Y" THEN GOTO 170

on a dot-matrix printer with a graph- 330 END
ics driver program. A short BASIC 350 FRINT " WHAT FILENAMET (UF TO TEN CHARACTERS)": INFUT NH$
g y 360 INFUT " SAVE FICTURE TOO7 ";FC$

program is required to read the 70 PRINT D$3"OFEN";NH$
number data from the disk file. 75 PRINT D3 “WRITE"jNH$

Similarl ke & fast X-Y 80 FOR K = 0 TO 279

imilarly, you can make a fast X- 390 PRINT W(K)
recorder by plotting one conversion 195 NEXT K

inst the oth AT F 400 PRINT D$;"CLOSE" ;NM$

against the other, recording from two #20 IF LEFTS (FC$51) = "Y" THEN GOTO 450
A/D channels alternately. This tech- gg Nggm 3,14?

: A Gk, = NN$ 1+ ",FIC"
nique1s useful for examining the hys- 470 FRINT D$5"ESAVE "iNH$;" yA$2000,L$2000"
teresis loop of control systems too fast 90 GOTO 310

for conventional X-Y recorders.

Quality Products With Support And Service For Less!!!

16K Radio Shack Model 3 computer $839 — 48K for $899
With 2 40 track drives $1890 and a RS232 for $1959
16K for the Radio Shack Model 1, 3, and Apple 2+ $16

Percom Electric Crayon—add color and hi-res graphics to your model 1 $139

The Connection—for Model 1—300 baud—orig. only & direct connect for $119
Lex 11 coupler—300 baud—orig/ans-half/full dupiex $129

Omnitek 40 track drive w/p.s. & case $295—80 track $395—5 & 3 ms access
Omnitek 80 track dual head drive with p.s. and case $499

Omnitek 8" disk drive power supply and case $699

Omnitek Power Supply and Case for 5'" drives $63 and for 8" drives $139
Omnitek cables for 5" drives—2-drive for $24 and 4-drive for $29

Omnitek cables for 8" drives— 1-drive for $24 and 2-drive for $34

Economy 5" double density disks $24 with center rings $28

Disks for 8" drive—double density $36

12" B&W Leedex (Amdek) Monitor $114 and 10"’ B&W APF Monitor $99

Base 2 printer $539 C.Itoh Starwriter $1439
Okidata Microline 80 printer $369 Tractor $50
Okidata Microline 82A printer $499 and 83A $749—120cps, uc/Ic/graphics

Call for Quotes on Epson, Appie, and Commodore equipment. commodore

Dealer inquiries invited. Mass. Residents add 5% Tax. F.O.B. Tewksbury, freight extra. M/C, Visa or check accepted.
TRS-80 is a reg. trademark of Tandy Corp. (617) 851-4580 140

Omnitek Computers International Inc., 1899 Main St., Tewksbury, Ma 01876

~See List of Advertisers on page 178 Microcomputing, January 1982 69




COMPUTER 1/0 SYSTEMS
SOLID STATE SWITCH-4\ to 10VDC control input (TTL compatible)
The devices will control 120 VAC @ 254

SS-4/A-Z (Zero crossing:low noise generation) .. ...........8 995
ot ot e 1 PSS I L)
DC SOLID STATE SWITCH-4\ to 10 VDC control input (TTL compatible )
The devices will switch negative or ground voltage to a 4A or 8A load
connected o 3VDC - 30VDC

NDC-1/4 (4A specify 3V-15V or 15V-30V) o ...eenvenn il 8 9.00
NDC-1/8 (8A specify 3V-15V or 15V-30V)

LINE VOLTAGE SENSE - Module will detect presence of an AC or DC
voltage. Then signal the interface with a ground or logical low

T e A I I I PR I A2
MOTHER BOARDS - 2 and 4 slot mother hnud\ \\uh luml outputs.
accept above modules

B s v ¥/e.0 0 i+ fiace's sunsrberisia wm iy & 498 4n s 48 oD
MB-4 (4 slot) O T T T e )

-

SERIAL TO PARALLEL RS-232 INTERFACE-Plug into RS-232 port of
your computer. Connect: mother boards to 10-S. Then control 24
output devices and 32 input devices

10-8 (serial RS-232 10 parallel. control and sense)

B i Al St absbobassessrnsssusnsnnnns AT 8179
10 INTERFACE TO TRS-80" EXPANSION BUS

control 24 output devices, sense 32 inputs

TO-RS (TRS-80* expansion bus to cardtronic devices)

L e B TR SRR - AT S0
CB0 (IORS 101 81695
C-8 (8 conn. cable b .u 3 8595
C- 14 (1L conn cable 247 l\ 5.05

CARD ELECTRONICS ,- 398
P.0. BOX 3514, AUGUSTA, GA. 30904
(404) 738-9891

Georgia rtu)ﬂm add 4" sales tax
VISA AND MASTER CHARGE
Add $3.00 shirpiug and handling

Tandy Corporation

*Trademark o

SAVE 90

YES you can save up to 90% on
a computer system of your own

$150.00 buys a 4MHz 7Z80A with
64KB & a real Front Panel

$200.00 buys a Full Function
24x80 CRT with Keyboard

You can have your own computer
and be running Fortran, Basic,
Pascal, etc. IF you get our

F R &G DER 0 LG R €
TODAY!

DIGATEK CORPORATTON . 155
Suite 77

2723 West Butler Drive
Phoenix AZ 85021

ROLL-YOUR-OWN-TECHNOLOGY
AND SAVE A BUNDLE

Converse with your Computer

ELIZA
Play it — Program it
More than Justacomputenzed psychlalnst this
new itation of ELIZA, the
world-renowned artificial intelligence demonstra-
tion program, brings to your micro the full capability
of the original — and then some.

ELIZA converses with you in plain English, re-
sponding to your comments. Plus, it lets you modify
its responses, and add new phrases to its reper-
toire. You can even create an entirely new set of
conversational gambits on any topic you choose.

ELIZA comes with the original non-directive psy-
chiatrist “script” develo at MIT. Documentation
includes a copy of the original research paper, plus
full instructions on how to program ELIZA's re-
sponses.

ELIZA requires 40K RAM and costs only $24.95.
Specify: 8" CP/M disk

5" Heath/Zenith disk

Add $3 shipping and handling, $2 for 5" disks, $5
for overseas. CA residents add sales tax

T he Software Toolwérks

14478 Glorietta Lane
Sherman Oaks, CA 91423 357
(213) 986-4885
Circle reader service number for complete catalog.

Scotch Diskettes

Rely on Scotch® diskettes to keep your valu-
able data safe. Dependable Scotch diskettes
are tested and guaranteed error-free. The low
abrasivity saves your read/write heads.
They're compatible with most diskette drives.

)

San Luis Obispo, CA
93401. In Cal. call
(800) 592-5935 or

Dealer Inquiries
(808) 543-1037

Invited

DOSPLUS
OWNERS

Our brand-new expanded
user’s manual will provide
you with greater in-depth
information on all
versions of DOSPLUS. Over
160 pages of
documentation, yours for
only $29.95. To order, call
1-800-348-8558.
MasterCard and VISA
accepted.

ADVANCED
OPERATING

SYSTEMS
450 St. John Rd.
Michigan City, Indiana 46360

v 334

BACK ISSUES

KM3006—Single back issue

before July 1980.......... $3.00
KM3507—Single back issue
faly? HGB1H N A IR 0, G $3.50

KMO0005—5 your choice. . .. $10.75
Add $1.00 per magazine for shipping.

KMO0010-10 your choice. . .. $16.00

KMO0025-25 your choice. . . . $27.00

KM1025-25 our choice. . . .. $14.00
Add $7.50 per order for shipping.

OFREE BACK ISSUE CATALOGS
are yours for the asking. . .specify 73
Magazine, and/or Kilobaud Microcom-
puting, back issue catalog when you
send your name and address to us on a
postcard.

PRINTERS
AXIOM - GP100M $339

80 Col.. 30 Charisec. 82" paper. Tractor feed

AXIOM IMP1 & 2 CALL
132 Col.. 100 Char/sec

Bi-directional. Graphics. Descenders

AXIOM EX801 $539
AXIOM EX820 $729
801 - Alphanumerics. 820 - Printer/Plotter

AXIOM EX850 $1595

Just connect it to a video input and instantly print

what you see. Hl resolution

OKI DATA MICROLINE

Model 80 - $429 Model 82A - $579

Model 83A - $798 Model 84 - $1299
TECO MONITORS

13" COLOR 8mhz/ch RGB SYNC

RGB $549
12" GREEN PHOSPHOR

1200 lines 15 MHZ TM12PC-GX $149
12" BLACK & WHITE

800 lines 15 MHZ TM12PC $109

ATARI Models 80C. 400. 830. 850. etc
Call for Discount Prices

Send check or money order for free delivery. Call
between 8 a.m. and 8 p.m. EST. Equipment subject
to price change and availability without notice.

@ (SDS e, ™™

Laurel Business Ctr., 8580-B Laurel Md. 20707

301-490-3800  TOLL FREE 800-368-2529
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This publication
is available
in microform.

University Microfilms
International

Please send additional information
Name
Institution
Street
City
State Zip

300 North Zeeb Road  30-32 Mortimer Street
Dept. PR. Dept. PR

Ann Arbor, Mi: 48106 London WIN 7RA
USA England

If You've Written a

(\)Q Topnotch Program--
We'd Like to Publish It!

Programs needed for BUSINESS/
OFFICE Applications:

WORD PROCESSING
PAYROLL/TAX CALCULATION
GENERAL LEDGER/AR-AP
ORDER ENTRY/INVENTORY
Start collecting your royalty
checks soon! Write for our free
Programmer's Kit today.
INSTANT SOFTWARE, INC.
Submissions Dept. 75
Peterborough, NH 03458




NEW! TPM* for TRS-80 Model Il
NEW! System/6 Package

Computer Design Labs

280 Disk Software

We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software.
— Carl Galletti and Roger Amidon, owners.

Software with Manual/Manual Alone

All of the software below is available on any of the
following media for operation with a Z80 CPU using
the CP/M* or similar type disk operating system
(such as our own TPM*).

for TRS-80* CP/M (Model | or Il)

for 8” CP/M (soft sectored single density)
for 5% CP/M (soft sectored single density)
for 5Y4 North Star CP/M (single density)
for 5Y4” North Star CP/M (double density)

BASIC |

A powerful and fast Z80 Basic interpreter with EDIT,
RENUMBER, TRACE, PRINT USING, assembly guage
subroutine CALL, LOADGO for I&Qn PY to
move text, EXCHANGE,KI kL, “etror inter-
cept, seq mmtgule’Mh@mb&h SCIl and binary
formats; and mugh, more. It runsin a little over 12
K. A lent choice for games since the precision
was limited to 7 digits in order to make it one of the
fastest around. $49.95/$15.

@

BASIC I ;
Basic | but with 12 digit preci 10 make k%wer
available to the busin [ Wi Iy“é%llght sacrifice
in spegd, fa rﬁost other Basics (even

tho% % ‘fess precision). $99.95/$15.
' BUSINESS BASIC

The most powerful Basic for business app
adds to Basic Il with random or
either fixed or vanab %

u

i s i

Mﬂ%neous
CY command to
rce code, global editing,
#unetnons and disk file maintenance capa-
bility without leaving Basic (list, rename, or delete).
$179.95/$25.

access to mi

ZEDIT
A character oriented text editor with 26 commands
and “macro” capability for stringing multiple commands
together. Included are a complete array of character
move, add, delete, and display function. $49.95./$15.

ZTEL

Z80 Text Editing Language - Not just a text editor.
Actually a language which allows you to edit text and
also write, save, and recall programs which manipulate
text. Commands include conditional branching, subrou-
tine calls, iteration, block move, expression evaluation,
and much more. Contains 36 value registersand 10 text
registers. Be creative! Manipulate text with commands
you write using Ztel. $79.95/$25.

TOP
A Z80 Text Output Processor which will do text
formatting for manuals, documents, and other word
processing jobs. Works with any text editor. Does
justification, page numbering and headings, spacing,
centering, and much more! $79.95/$25.

MACRO |

A macro assembler which will generate relocateable
or absolute code for the 8080 or Z80 using standard
Intel mnemonics plus TDL/Z80 extensions. Functions
include 14 conditionals, 16 listing controls, 54 pseudo-
ops, 11 arithmetic/logical operations, local and global
symbols, chaining files, linking capability with optional
linker, and recursive/reiterative macros. Thisassembler
is so powerful you'll think it is doing all the work for you. It
actually makes assembly language programming much
less of an effort and more creative. $79.95/$20.

MACRO Il
Expands upon Macro I's linking capability (which is
useful but somewhat limited) thereby being able to take
full advantage of the optional Linker. Also a time and
date function hds been added and the listing capability
improved. $99.95/$25.

LINKER

How many times have you written the same subroutine
in each new program? Top notch professional pro-
grammers compile a library of these subroutines and
use a Linker to tie them together at assembly time.
Development time is thus drastically reduced and
becomes comparable to writing ina high level language
but with all the speed of assembly language. So, get the
new CDL Linker and start writing programs in a fraction
of the time it took before. Linker is compatible with
Macro| & Il as well as TDL/Xitan assemblers version 2 0
or later. $79.95/$20.

w»See List of Advertisers on page 178

DEBUG |

Many programmers give up on writing in assembly
language even though they know their programs would
be faster and more powerful. To them assembly language
seems difficult to understand and follow, as well as
being a nightmare to debug. Well, not with proper tools
like Debug |. With Debug | you can easily follow the flow
of any Z80 or 8080 program. Trace the program one
step at a time or 10 steps or whatever you like. At each
step you will be able to see the instruction executedand
what it did. If desired, modifications can then be made
before continuing. It's all under your control. You can
even skip displaying a subroutine call and up to seven
breakpoints can be set during execution. Use of Debug|
can pay foritself many times over by saving you valuable
debugging time. $79.95/$20.

DEBUG Il

This is an expanded debugger which has all of the
features of Debug | plus many more. You can “trap” (i.e.
trace a program until a set of register, flag, and/or
memory conditions occur). Also, instructions may be
entered and executed immediately. This makes it easy
to learn new instructions by examining registers/memory
before and after. And a RADIX function allows changing
between ASCII, binary, decimal, hex, octal, signed
decimal, or split octal. All these features and more add
up to give you a very powerful development tool. Both
Debug | and Il must run on aZ80 but willdebug both Z80
and 8080 code. $99.95/$20.

ZAPPLE
A Z80 executive and debug monitor. Capable of
search, ASCIl put and display, read and write to 1/0
ports, hex math, breakpoint, execute, move, fill, display,
read and write in Intel or binary format tape, and more!
on disk

APPLE
8080 version of Zapple

PM*

A NEW Z80 disk operation system! This is not CP/M*,
It's better! You can still run any program which runs with
CP/M* but unlike CP/M* this operating system was
written specifically for the Z80* and takesfull advantage
of its extra powerful instruction set. In other words its
not warmed over 8080 code! Available for TRS-80*
(Model | or Il). Tarbell, Xitan DDDC, SD Sales “VERSA-
FLOPPY”, North Star (SD&DD), and Digital (Micro)
Systems. $79.95/$25.

SYSTEM MONITOR BOARD (SMBII)
Acomplete I/0 board forS-100systems. 2 serial ports,
2 parallel ports, 1200/2400 baud cassette tape inter-

face, sockets for 2K of RAM, 3-2708/27 16 EPROM'’s or

ROM, jump on reset circuitry. Bare board $49.95/$20.

ROM FOR SMB 11
2KX8 masked ROM of Zapple monitor. Includes source
listing $34.95/$15.

PAYROLL (source code only)
The Osborne package. Requires C Basic 2.
5" disks $124.95 (manual not included)
8" disks $ 99.95 (manual not included)
Manual $20.00

ACCOUNTS PAYABLE/RECEIVABLE
(source code only)
By Osborne, Requires C Basic 2
5" disks $124.95 (manual not included)
8" $99.95 (manual not included)
Manual $20.00

GENERAL LEDGER (source code only)
By Osborne. Requires C Basic 2
5" disks $99.95 (manual not included)
8" disks $99.95 (manual not included)
Manual $20.00

C BASIC 2
Required for Osborne software. $99.95/$20.

SYSTEM/6
TPM with utilities, Basic | interpreter, Basic E compiler,
Macro | assembler, in gger, and ZEDIT text
editor. % gt
Above purchased 5 y costs $339.75

Special introductory offer: Only $179.75 with coupon!!

ORDERING INFORMATION
Visa, Master Charge and C.0.D. O.K. To order call or

write with the following information. (g
1. Name of Product (e.g. Macro 1) u
2. Media (e.g. 8" CP/M) C
3. Price and method of payment (e.g. C.0.D.) include

credit card info. if applicable.

4. Name, Address and Phone number.

5. For TPM orders only: Indicate if for TRS 80, Tarbell,
Xitan DDDC, SD Sales (5%" or 8"). ICOM (5%" or
8"), North Star (single or double density) or Digital
(Micro) Systems.

6. N.J. residents add 5% sales tax.

Manual cost applicable against price of subsequent
software purchase in any item except for the Osborne
software.

For information and tech queries call
609-599-2146

For phone orders ONLY call toll free

1-800-327-9191
Ext. 676

(Except Florida)
OEMS
Many CDL products are available for licensing to
OEMs. Write to Carl Galletti with your requirements.

* Z80 is a trademark of Zilog

* TRS-80 is a trademark for Radio Shack

* TPM is a trademark of Computer Design Labs. It is not
CP/M*

* CP/M is a trademark of Digital Research

Prices and specifications subject to change without

notice.

DEALER INQUIRIES INVITED.

COMPUTER
DESIGN
LABS

18

342 Columbus Avenue
Trenton, N.J. 08629
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This unique application for the H8 helps neurophysiologists crack the "last frontier of biology."

Tapping Into the Brain

f all the organs in the body, the
brain is perhaps the least under-
stood. It is the last frontier of biology.
Neurophysiologists have been able
to gather much information on brain
function by recording activity from
the peripheral and central nervous
systems and analyzing the resulting
records. Until recently, this has been
a tedious chore—investigators have
had to rely on measurements from re-
cordings photographed on a moving
film passing across an oscilloscope
screen. But the digital computer
makes possible many types of analy-
sis not possible before.
This interface for the Heath HS8

By Robert M. Bradley

measures the intervals between neu-
ral discharges and stores the data on
disks for later study. It also stores in
the data stream a marker to indicate
the beginning and end of a stimula-
tion. Once the interval data is stored,
software can be used to convert inter-
vals into frequency of impulses, and
show the distribution pattern of the
intervals with respect to time. The
extent of the analysis is dependent
primarily on the imagination and in-
genuity of the researcher.

About Neurons

Neurophysiologists record electrical
impulses produced by neurons. A

+INTERZFIKE IMTERVUAL PROGRAM-ISIF-
*

+AUTHOR: ROBERT M.ERADLEY

» DEFT. OQRAL EIOLOGY

+ SCHOOL OF DEMTISTRY

" UMIVERSITY OF MICHIGHAM
* At ARBOF

* MICHIGHHM. 481@%.

+FULZE IS QM D& FORT Ged
+MARK. BIT 1= FORT @a4
STOF BIT G
*RESET IS PORT 1€
'TE OF INT COUMT IS FORT @@a
E OF IMT COUMT IS FORT ez
+CLO IS 2
+MASIMUM INT
T

ZEEVTES

ECL
. T EQU
.CLOSE EQU
EEGIM “FA
MUT
MT
ECALL
MU
auT CHTRL *
+
+ GET OQUTPUT FILE HMAME
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Listing 1. Assembly-language listing of the program designed to run with the interface.

R R i i R R e

+2FPECIFIES PORTS A & B OF 2255 AS IMPUT FORTS.
Z 4 BIT PORTS.

KTERT

QRG FLIA

EQ y

ECU +AND PORT C AS

EQL «LSBYTE OF COUMT FPORT
EQu

TE OF COUMT FORT
EQU FULSE MARK AMD STOF BIT FORT

SETS UF TRAMSFER CHARACTERISTICS

1 AS INFUT 1 AS QUTFUT

neuron, the basic building block of
the central nervous system, is made
up of a cell body with cytoplasmic ex-
tensions called axons and dendrites.
A neuron usually has only one axon,
but can have a number of dendrites.

All information travelling in the
central nervous system passes along
the axons to the dendrites, where it
crosses a synapse to the axon of the
next neuron in the chain. Thus, neu-
ral activity typically begins at a sense
organ and is transmitted along the
neurons to the central nervous sys-
tem, where the information is pro-
cessed. This processing can resultina
number of actions, the most obvious
involving muscle use.

Neurophysiologists are particularly
interested in the functioning of sen-
sory receptors, specialized dendrites
sensitive to physical states. A series
of these receptors senses the external
environment and translates the infor-
mation into signals used by the cen-
tral nervous system.

For example, the retina converts
light energy into neural energy. The
neural energy consists of action po-
tentials (spikes, neural discharges)
that are sent along the neurons to the
central nervous system. These action
potentials are a coded message of the
transduced external energy.

To understand how the brain
works, the researcher must tap into
the neural messages and decipher the

Robert M. Bradley is on the faculty of the Depart-
ment of Oral Biology, School of Dentistry, Univer-
sity of Michigan, Ann Arbor, MI 48109.




neural code. This is analogous to us-
ing a logic tester in a computer circuit.

To do this, he must isolate single
neurons and record their action po-
tentials, while stimulating the recep-
tors to which they are connected.
This is done either by dissecting the
peripheral nerves to isolate single ax-
ons, or advancing an electrode with a
very small uninsulated tip into the
brain or other parts of the central ner-
vous system. In either case, an active
electrode picks up the electrical ac-
tivity of the isolated neuron, while an
indifferent electrode placed in near-
by tissue completes the circuit.

The neural activity is amplified and
recorded on magnetic tape. After the
experiment, the tape is replayed and
the data is analyzed.

The recordings consist of a series of
action potentials that occur at various
intervals. An example of a small por-
tion of such a recording is shown in
Fig. 1. Note that the neural discharges
are essentially a digital code. The ac-
tion potentials from one neuron are
of fixed magnitude, and last about 1
ms. The analog recording is then
passed through a window discrimina-
tor, which converts the action poten-
tials into standard TTL pulses. The
neural data is now in the form that
can be analyzed by a digital computer.

Since action potentials from one
neuron are of a fixed magnitude, the
neural code cannot be in the form of
amplitude modulation, but rather
must rely on frequency modulation.
All the information relating to the
magnitude and quality of the stimulus
must be contained in a frequency-
modulated code. For example, the
neural discharge pattern from a sin-
gle fiber connected to a taste bud
must convey not only information on
the concentration of the stimulus but
also on what kind of chemical has
been applied to the tongue (eg., salty,
sour, bitter, sweet-tasting).

Hardware

A block diagram of the interface is
shown in Fig. 2 and a full schematic
in Fig. 3. A crystal-controlled clock is
set at a frequency of 1 kHz to give a
pulse every 1 ms. These pulses are
counted by a 16-bit binary counter.
The least-significant byte of this count
goes to one eight-bit input port, and
the most-significant byte to a second
port. One bit of an output port is used
to reset the counter. A third port is
used for input from the data pulses as
well as the mark (stimulus beginning
and end) and end analysis pulses.

Since a 16-bit counter is used, 65,536
ms is the maximum interval that can
be counted, which is more than suffi-
cient for most neural data. The inter-
face functions therefore in a very
straightforward manner.

The computer first resets the count-
ers, and then looks at the pulse mark
and end port. When it meets a data
pulse, the computer gets the input
from the binary counters, resets the
counters and looks for the next pulse.
Whenever the mark bit is set, the
computer then stores the next series
of intervals in a second storage loca-
tion. The reset pulse now not only re-
sets the counters but also the mark bit.

The same series of events takes
place when the mark pulse is set again
(end of stimulation period). Finally
after the poststimulus period the end
bit is set and data analysis is finished.
If the mark facility is not required,
both the hardware and software be-
come much simpler to design. Often,
however, the time of stimulus onset
can be very accurately determined
and recorded on a second channel of
the analog recording during the ex-
periment. On playback, the stimulus
marker channel can be used to con-
trol the mark input bit.

The schematic diagram is, for the
most part, self-explanatory. The three
input ports are neatly implemented
using an 8255 programmable periph-
eral interface integrated circuit (see
P. F. Goldsbrough's Microcomputer
Interfacing with the 8255 PPI Chip).
One of the ports is split into a four-bit

COUNTER

8 BIT
INPUT
PORT

MARK | END
PULSE |PULSE
IN IN
8 BIT
INPUT
£ PORT
DATA PULSES IN
8 BIT
INPUT
PORT
16 BIT
1 MSEC
K-l BINARY

i)

COUNTER
RESET OUT

8 BIT
QUTPUT
PORT

input and four-bit output port.

I ran into a problem in the early de-
sign stages: the computer could store
the interval data in a shorter time
than the length of the data pulse. It
therefore appeared to the computer
as if a further input pulse was present
when in fact it was not. To get around
this problem, I used a ""one and only
one synchronizer'' described in Don
Lancaster's TTL Cookbook.

The incoming data pulse is used to
gate a 1 us clock pulse, which is used
to set a flip-flop. Thus, the data pulse
is converted to a pulse that the com-
puter can reset once the interval has
been stored. In effect, the incoming
pulse is held until the computer ac-
knowledges its presence. The use of
this circuit gives very accurate inter-
val measures.

The same type of circuit is used for
the mark input pulse. The rest of the
circuitry consists of address decod-

| | |

) LA A A A
W NN [ A
- ) Y - v

Fig. 1. a) Oscilloscope tracing of action potentials
recorded from the chorda tympani nerve in a rat. b)
TTL output pulses produced when the action
potentials of la are passed through a window
discriminator.

ADDRESS

ADDRESS
DECODE BUS

CONTROL
LOGIC

N

DATA
BUS DATA

BUF FER

Fig. 2. Block diagram of an interface designed to measure the intervals between neural impulses.
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ers, input control logic and switch de-
bounce logic. For this application, the
mark and end bits are set by momen-
tary push-buttons. As I mentioned
before, this could easily be done by
using pulses recorded on magnetic
tape during the experiment.

Software

I originally wrote the software in
BASIC, which was far too slow for
the speed of the neurophysiological
data. The software listing of Fig. 4 is
therefore in assembly language. A
BASIC program analyzes the interval
data stored on disk. (I haven't includ-
ed mine here, since the program must
be suited to individual needs.) Be-
sides the fact that speed is not critical
here, it would take me years to write

Listing 1 continued.
+
MAMETT

REA1

£+ % %

+«*SET TG MEZSAGE
GO PRINT IT
+SET TC FILE HAME STORAGE
+GET CHARACTER
e +LOCOF UMTIL REARDY
MCo +STORE IT
M- H +BUMF IT
CPI a1ze *1S IT A “CR"7
JHEZ FEAL +HOT YET
DCx H +/ES SET BACK
MUT M.l
IH- H
MUT M. D
IH H 9
MUT M. ‘R
IMNK H
MUT M.*T
IH H
MUl M.@ +«+TERMINATE WITH @& HOT 126G
MU M.l +CHAMMEL 1
LHXI D.DEFALT
LI H. FNAME
SCALL LOPENW  +OFEN CHAMNEL
JC ERF1 +«ERROR TRY AGRIM

1 H’! TIALIZE MEMORY
COMMAND

AND WAIT FOR START

IMIT

+*SET UF MEM
+SET - UP BUFFER

a program in assembly language to *READY TO START?
+GO FROMFT
analyze the data.. N GET RERLIV
Analyzed data is plotted on both a :
; : «15 1T A CR?
line printer and an X-Y plotter TERM  #HO TRV AGAIM
through D-A converters. Statistical . ieloiocdotron cone
analyses are also printed on the line ¢
P H. oM 5| O MARE. COUN 3
pnnter SET TO MARE COUMTER
. M.@oeH +ZERO IT
initi H: PRE +OFAY BEGIN-SET HL TO PRESTIM STORAGE
The initial part of the program sets 0. 260eD +SET UF MAX STORAGE COUNTER
up the transfer characteristics of the g 1 o ooyl e B o R Uil S o0 b
8255. The program then asks for the SERC GUT  DATAT  wRESET OUT
output file name, and waits for the ot S R

0S| COMPATIBLE HARDWARE

10-CA10X SERIAL PORT $125
ACIA based RS-232 serial printer port. DIP SWITCH selectable baud rates of 300-9600.
Handshaking (CTS) input line is provided to signal the computer when the printer buffer
is full. Compatible with 0S-65U V1.2 and 0S-65D .

10-CA9 PARALLEL PORT $175
Centronics Standard Parallel printer interface for OSI computers. The card comes com-
plete with 10 ft. of flat ribbon cable. Compatible with OS-65D and OS-65U software.
10-CA9D DIABLO PARALLEL PORT $175
DIABLO 12 BIT WORD Parallel port for use with word processor type printers. Complete
with 10 ft. cable. Compatible with OS-65U software.

10-LEVEL 3MULTI-USER EXPANSION $450
Provides 3 printer interfaces currently supported by OSI-Serial, Centronics Parallel,
Diablo Parallel. 4K of memory at D000 for Multi-user executive. 4 Port serial cluster. The
LEVEL 3 card allows expansion of an OSI C3 machine up to 4 users with appropriate ad-
ditional memory partitions.

24MEM-CMS...$380 16MEM-CMS. .. $300 8MEM-CM9...$210
24K memory card is available at 3 different populated levels. All cards are fully socketed
for 24K of memory. The card uses 2114-300ns chips. DIP SWITCH addressing is provided
in the form of one 16K block and one 8K block. Also supports DIP SWITCH memory parti-
tion addressing for use in multi-user systems.

FL470 FLOPPY DISK CONTROLLER $180
OSI-Type floppy disk controller and real time clock. Will Support 5% “ or 8", Single or
double-sided drives. Requires drives with separated data and clock outputs.

BI0O-1600 BARE IO CARD $50
Super 1/0 Card. Supports 8K of 2114 memory in two DIP SWITCH addressable 4K blocks,
2 16 Bit Parallel Ports may be used as printer interfaces, 5 RS-232 Serial Ports with CTS &
RTS handshaking. With manual and Molex connectors.

BMEM-CM9 BARE MEMORY CARD $50
Bare 24K memory card, also supports OSl-type real time clock and floppy disk controller.
With manual and Molex connectors.

#96 PROTOTYPE CARD $35
Prototype board holds 96 14 or 16 pin IC's. Will also accommodate 18, 24, or 40 pin IC's.
Row and column zone markings, easy layout. ;" epoxy glass P.C. board.

C1P-EXP EXPANSION INTERFACE $65
Expansion for C1P 600 or 610 boards to the OSI 48 Pin Buss. Uses expansion socket and
interface circuitry to expand to 48 Pin Backplane. Requires one slot in backplane.
BP-580 BACKPLANE $47
Assembled 8-slot backplane with male Molex connectors and termination resistors
DSK-SW DISK SWITCH $29
A circuit when added to OSI Minifloppy systems extends the life of drives and media. Ac-
complish this by shutting off Minifloppy Spindle motor when system is not accessing
the drive. Complete KIT and manual

PW-5-6 POWER SUPPLY

Power One brand supply 5V - 6 amps with overvoltage protection. Reg. $49.95.

D&N MICRO PRODUCTS,

|Nc- v 293
3684 N. Wells Street Ft. Wayne, Indiana 46808

219/485-6414
TERMS: Check or money order Add $2 Shipping, Outside U.S. add 10%.
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Edition Il of Nevada COBOL,
a subset of ANSI-74, features:

« Copy statement for library handling.

« CALL...USING...CANCEL.

« PERFORM...THRU...TIMES...
UNTIL...Paragraph or section names.

« IF...NEXT SENTENCE...ELSE...
NEXT SENTENCE AND/OR
<=> NOT.

* GO TO...DEPENDING ON.

« Unique easily understood diagnostic
error messages.

« Interactive ACCEPT/DISPLAY...

« RELATIVE (random) access files.

« Sequential files both fixed and
variable length.

« DISPLAY, 16-bit binary or packed
decimal (COMP-3) data types with
up to 18-digit accuracy.

« INSPECT...TALLYING... REPLACING.

« ADD, SUBTRACT, MULTIPLY,
DIVIDE, GIVING, ROUNDED, ON
SIZE ERROR.

« Generates optimized 8080 machine
language at up to 500 statements

per minute.

DISKETTE AND MANUAL




user to type a carriage return to begin
data entry. A program loop constant-
ly examines the data input port, look-
ing for data pulses, mark pulses or
the stop bit. Prestimulus intervals are
stored in one block of memory, stim-
ulus intervals in another and poststim-
ulus intervals in a third. The size of the
assigned blocks are generous, and can
be adjusted according to your needs.

Once the data has been entered,
the program enters a binary-to-ASCII
conversion routine, and the data is
written to the output file (usually a
disk). When the pre-, during- and
post-blocks of memory are sequen-
tially written to the output file, an as-
terisk is placed in the data stream on
the disks between the blocks of data.
Thus, when the disk is subsequently
read, the BASIC program can use
these markers in data analysis.

Because the program is written for
the Heath disk operating system, it
uses various system calls and begins
above the first 8K of memory. These
may have to be altered to run on
other machines.

Conclusions
We've been using this system in the

Listing 1 continued.
WALT DATAZ  +GET DATA PORT
«MASK OUT UPPER MIEELE

Y COUMT

+FULSE FRESENT GO GET INTERVAL

Fi G-

+HO PULSE WET TEY AGHIN

+=TILL NOT RERDY

#MARKER AMD PULSE FRESEMT CHANGE STORAGE
Qs +MARKER AMD END BIT SET?

AFT +YES FIX AMD COMUERT

™P CONLT «HOM OF ABOUVE MUST HAVE EMDED INFUT

cpl @

MEF} TH

+SET TO MARK COUMTER
+BRING IT IMTO A

SET TO MEXT BLOCK
*SET 1T

+«COPY B-C

«INTO H-L

+«STORE COUMT

«ZET H-L TO 5TIM STORAGE
+G0 DO MORE
*COFY B-C

*  INTO H-L
*SAVE B-C COUNT
+ZERCQ B-C

«SET H-L TO POST
+D0 MORE

+GET LSBYTE
+3TORE IT

SET TQ HEXT LOC
*COUNT IT

+*GET MSEVTE
+STORE IT

+EUMF MEM

+COUMT IT

+*15 DE ZERC YET?

MARKZ

STIM

COUNT IM
gl
I
I
M
M
I
IHe
DC

Mant

g

TELEVIDEO SYSTEM |

The Televideo System | is a CP/M® based single-
user computer system. State-of-the-art design and
single board construction accounts for Televideo's
reliability and exceptional price performance
Cobal, Basic, PL/1 and Fortran are just a few of the
high level languages available. As your needs grow
so can your Televideo computer system. The
System | can be a satellite computer of a larger
network of user stations using the multi-processor
multi-tasking System Il or System Ill. System |
includes TS-81 computer, Televideo 910 terminal
(950 terminal available at additional cost) and
CP/M® 2.2. Nation wide on-site service is available
through General Electric service company

System | specifications: Z80A, 64K Ram, 4K diag-
nostic Eprom, two 5" 360K drives, serial and parallel
port

CP/M® is a licensed product supplied by Digital
Research, Inc

See Televideo System Ad

/S

o>

- -

NEW PRODUCTS!

NOW AVAILABLE FROM AUTOMATED EQUIPMENT

Because A.E.|I. tests before shipping, has expertise on all items offered, and is price competitive.

AUTOMATED EQUIPMENT, INC. 9%

18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708
See these products and a full line of peripheral equipment in our showroom.

ZENITH

Zenith Data Systems with world famous quality and
reliability are now available from A.E.l. The Z89 and
Z90 are standalone micro computers with a one
piece design that simplifies installation and opera-
tion. With the board line of PeachTree accounting
software and Micro-Pro word processing software
the Zenith computers are the ideal small business
systems. Heathkit/Zenith educational courses are
available making the Zenith computer an excellent
choice for the first time buyer

Zenith specifications:

Z89—48K ram standard, Z80 cpu, 2 serial ports, built
in 12" terminal, one 5" 100K drive, expandable

Z90—64K ram standard, Z80 cpu, 2 serial ports,
builtin 12" terminal, one 5" 200K drive, expandable

NORTHSTAR ADVANTAGE
COMPUTER

The Northstar Advantage Computeris an integrated
package including full graphics capability. Line
charts, bar graphs, pie charts and 3 dimensional
displays are all possible as part of Northstar's
optional graphics/DOS operating system or CP/M*®
graphics package. All Northstar applications soft-
ware is available for the Advantage Computer. Slots
for 6 additional expansion cards are included
Specifications: ZB0A CPU, 64K Ram, Green screen
12" monitor, 240 x 640 pixel graphics resolution,
sculptured typewriter-like keyboard, two 5" 360K
drives

V.I.P.’s call A.E.l.

(714) 963-1414
(800) 854-7635

»See List of Advertisers on page 178
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® Listing 1 continued.
ORA E
JHZ ZERQ #MO DO SOME MORE
AFT ] +COPY BC INTO
#  IMTO HL
+«SAHVE DRTA POIMT COUNT
+RESET DATA POIMT COUNTER
+SET TO MEXT STORAGE AREA
COMT +GET LAST INT
QUALITY BUSINESS APPLICATIONS
LARGEST SELECTION IN U.S.A.
+*COPY B-C
+IMTO H-L
Select-. . SIS IDS 560G Printer POSTIM  *STURE COUMT
Wordstar. . Micropro IDS 460 G Printer H. EUFFR T Q=T BUF
Mailmerge. . Micropro . Anadex DP9500&9501. TRAMS +5TORE :ITHF:T[HHEEL‘I’;EEF' ok
Spellstar. . Micropro Microsoft Softcard. . . [ 'th_x‘r—:gEHlL___ UC"l” 3
T/Maker Il. . Lifeboat Diablo 630 Printer. . . .. T TO FLAG LOC
dBase Il. . Ash/Tate Archives Computers. ... ... Less 20% 3 1t
FMS 80..Syst. Plus CCS Products Less 20% SET TO MARK STORAGE COUMTER
Quickscreen. . Fox/Geller . . . $149.00° Zenith Products Less 20% : ZEROQ 17 (Lol o
Basic 80 Microsoft Corvus Products Less 20% v TIp ::E[T .F':;h IM DATH COUNT
Basic Compiler. . Microsoft. $325.00* = : * m?«i C
Microtax. . Microtax Syst. . . .(CALL)* HOW TOM Ll H. PR +SET TO PRESTIM STORAGE
Legal Billing. . Microcraft. . . $495.00* . 963-7220 *
Supercalc. . Sorcim LL: (617) 7 * BEGIM BINARY TO ASCII COMUERSIOM
5 PROMPT DELIVERY! ¢
» HGAIN LMl D. 18@eaD
* HARDWARE * ;v Cash s‘-’/fgﬁg.?nm:';mfm: AL L PIviLE
ders. Mass. residents add 5%. Ship- EALL  DIWIOE.
ping & handling $5(Supplies, Prepay L1 y, quﬁ "
only). items subject to avail. Price sub- CALL CIUIDE
jectto change. Software sale conveys Ll D, 16D
a license for use on one system. cal t ,}i‘ ' 1DE
CP/M Reg. Trademark of Digital Re- LT 010
search. CALL OIVIDE
STANDARD SOFTWARE . -4
CORPORATION OF AMERICA ORA c
J DOME
@\10 MAZZEO DRIVE, RANDOLPH, MA 02368 oCH E
MCe A.B
\ (617) 963-7220 g
\ JZ DOME
“ASK ABOUT OUR 14 DAY MONEY - BACK GUARANTEE AVAILABLE ON SOME PACKAGES" TH H «SET TO MEXT INT PRIR
I H
MORE MUT A #SET UP A SPACE IN A
N BUFIT %GO STORE IT
H
H.FLAG +REZET FLAG
UV EPROM ERASER
4
AGHIN +D0 ANCOTHER
DLIVIDE H
H. +SET TO ASCII COUNTER
M. € +STORE OME LESS THAM ASCII @
H
| w : ‘ DLOCF A M
\ -re
iy Shanun Mo ELH
| ] TH B
M) FoM
$49.95
L] M. A
H
* ERASES ALL UV ERASABLE EPROMS (2708, 2716, 2564, etc.) H.ASCII
* QUICK FIFTEEN MINUTES ERASE TIME M
* ERASES OVER FIFTEEN EPROMS AT A TIME H
* LAMP LIFE, 7700 HOURS H 5
« INDUSTRIAL MODEL $68.50. DLOCE
* INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH $97.50. A, M
(Rugged steel enclosure with bottom drawer) ;L; i
M.H
B
THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE g™
4]
® Floppy Controller ® SWTPC compatible M. A
® Printer Port ® Runs TSC Flex
® RS-232 Port ® Full Documentation PRICE: 5589.00
FOR THE SS-50 AND S-100 BUS
ASSEMBLED. TESTED, 48 HOUR BURN-IN. 90 DAY WARRANTY
2114 LRAM, 300 ns " 105 s $2.95 STHANGHT P ¢
THE FACTORY LEEDTME TERO SUPPRESST O
2716 EPROM 550 ns & GUARANTEED. » LEE0 i, LERU  SLPRRESS I
EPROM PROGRAMMER for 2716, 2732 $99.50 cPl @ HOOES < 17: CONTRINRNTSEL O
i s T A N Y JHZ CHPRT MO GO SAVE IT
In Circuit Emulator for 68xx,8085,280 .................... $99.95 Ll H.FLAG +#YES WHAT 15 FLAG STATUS?
WE ACCEPT VISA. MASTERCARD, C.0.D.. CHECKS e A
H.ASCII #GET ASCII EBACEK
PHONE ORDERS (305) 974-0967 A
JC CKFRT +GO SAVE IF CARRY ZET
FOF H +OTHERWISE DISCARD
LOGICAL DEVICES INC. T 0N Sow |
781 W. OAKLAND PARK BLVD. » FT. LAUDERDALE. FLORIDA 33311 QKPRT ';11-';11 :SL—‘T;’ *SET FLAG
i ADD: $300 SHIPPING. $200 COD CHARGES » 373 J FOF -
+
+ STORE ASCII OUTPUT IN BUFFER @
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ISK DRIVES DISK DRI
VES DISK DRIVES DIS

HARD DISKS AND FLOPPIES FOR YOUR HEATH, RADIO SHACK, OSl, S-100 SYSTEMS

5%4 DISK DRIVES (MODEL FDD-100-5b)

SIEMENS 5% drives are single sided, single or double density drives that are designed for years of
trouble free service. These are the flippy models which other companies charge 15 to 30 dollars more
for. The 5%" is the exact same one used in the HEATH systems, but check our price! ... $250.00ea

8’ FLOPPY DISK DRIVES (MODEL FDD-100-8d)

SIEMENS 8" drives are single sided, single or double density with simple power requirements. +24 and
+5VDC. It has automatic diskette ejection and afail safe interlock that prevents the doorfrom closing on
a partially inserted diskette. The track to track time is as fast as 3ms. These drives are completely
compatible with your MOD |1, OSI, and many other systems............................ $360.00ea

ATTENTION HEATH H-88, 89 OWNERS

HEATH owners, we now have the CDR controller card that allows you to use our
8" drives on the H-88 or H-89 computers! You may mix any combination of 8” or
5Ya"drives and also change your system to soft sectored formatting! Mix any
combo single sided, double sided, single density or double density. We even
include the zero origin prom.As a special offer we are giving you ALL
necessary components with this system, even the patch for C/PM!

A complete dual 8” system for the H-88 or H-89..shipping incl... $1600.00

WINCHESTER TECHNOLOGY HARD DISK

5 MB hard disk systems.foryour HEATH H-88, H89, Radio Shack, MOD I, S-100
systems. You get a 5%” 5mb formatted hard disk, power supply, cabinet, ali
connecting and interface cables, interface and boot loader. Most of all its all
preassembled tested burned in and ready to run! and as an added bonus we'll
include areal time clock with date. Call orwrite for details, 10 mb available soon.
This system is designed from the ground up and built of only commercial grade
components. Priceisjust..............ooiiiii L $2499.00

8” SYSTEM PACKAGES

One or two 8" SIEMENS drives with cabinet (choice of vertical or horizontal) power supply, all power
connections, manuals and fan. A beautifully functional package built only of the best grade components.
Available fullyassembled and tested for $100.00 more.

Single 8" drive!in dual-Gabinet ... ... . i i B e i e ases (data cables extra) $665.00
Dual drive package:. ... «tiiciz. s . s bdi L bl s ciie i S o vie o iy iepnCh 30 o by 050 B st (data cables extra) $995

5Y4” WITH CASE AND POWER
Our 5%” drives are also available in system packages. One 5%" flippy in case

with.-power suppiY te8t@d:. ., fsivretid il J ol il o ko Bl ot ie ey das $295.00

210rIvestin dUB) CaBE . . ol . o ot rih el v sl st s o O e e s 0 L $595.00

CONNECTORS AND CABLES " PAYMENT POLICY

Power,Connectors 8. .iv. cvenettii. .« $3.50 set We accept Mastercard, Visa, personal checks, MO, COD

Power Connectors 5% ................ 1.50 ea with PRIOR PERMISSION ONLY. (CASH will be required).

Edge Cards 8” or 5" ...10.00 ea We reserve the right to wait 10 working days for personal

Ribb Cable f, . e 3T 1.50 ft checks toclearyourbankbefore we ship. Shipping charges
ID00H Lane WS o SR AP I T B ey S MUST be included or your order will be delayed. Allcharges

CP'.206 dual 8" supply.............. 100.00 ea are standard UPS rates plus insurance.

ga‘?tenancj rT(;art]uilaSbles """""" 13’005:” NJ residents must add 5% sales tax..no exceptions.
USIOM-MEas gata Caples. ... .. oodvidavin s

Spare parts for SIEMENS drives. Call with (W PRICES & SPECIFICATIONS E

i, SUBJECT TO CHANGE

your requirements.
quantity discounts available, dealer inquiries invited ® some of the 8" packages require minor assembly

FLOPPY DISKSERVICES, INC ..

C.N.5212 PHONE INQUIRIES WELCOME 9AM to 5PM (ET)
PRINCETON, NEW JERSEY 08540 609-771-0374

e
MOD I, CP/M are trademarks of Tandy and Digital Research respectively.




A BOOK FOR KIDS?

A YmpEKSW‘s Yes! For
GUDE

ocompurERs

youngsters,
eager to get their first
glimpse at the world of
computing. Includes a
brief history of the
computer. Discusses the
manner in which a com-
puter must be told how
to do anything. This
book is a real charmer.

Lavishly illustrated for
youngsters. The book

& scewsi publications for your children s
here! Order now.

Order publication number 1.S.B.N. 0-939280-00-0
Price in United States: just $7.95 + $1.00 s/h by mail.

Please include remittance with order. Allow 3 - 4 weeks
for delivery. MasterCard & VISA credit cards accepted.
Our phone line for credit card orders is (203) 888-1946.
Foreign price list available. Write for more information.

[CJ Check here for descriptive literature & catalog.

Neme:#i: .v § s s L 3 o i v RTINS
Addr: D ol A i id
City: R e State: Zip A
MC/VISA # By B B
Signature: DO W BTG 0 SASNIORES IS T

35 Old State Road, Oxford, CT 06483

What
makes your

">Y CENTRONICS®

737 or 739
the better buy...

the new ETI

ETI’s own microprocessor intelligence
can put all the power of your 737 or 739 Printer
at your fingertips...
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Fig. 3. Schematic diagram of the interface designed to measure the intervals between neural impulses. The interface is configured for the Heath H8 computer and
the bus connections are therefore defined for that machine.

Microcomputing, January 1982 79




Ever wonder what puts the twinkle in those little stars? Well, at the Strasenburgh a microcomputer is

responsible for those special effects.

Planetarium Shows

With a Difference

Imagine you're sitting in a planetar-
ium, waiting for the show to start.
The lights dim slowly and stars ap-
pear on the darkened dome above
you, as clean and bright as if you
were miles out in the country. The
show begins. But in this show, you
see and experience much more than
stars. Comets streaking across the
sky. The eerie flicker of the Aurora
Borealis. A tiny earth as seen from
space, revolving silently, high on the
dome above you. A violent blinding
flash, so sudden that it shakes you in
your seat—a sun going nova.

Many modern planetarium shows
feature such spectacular special ef-
fects, rivaling those in today's
movies. With the help of a computer
to automatically coordinate the pro-
duction of these special effects, they
can be astonishingly realistic.

A Computer-Automated
Planetarium

The Strasenburgh Planetarium of
the Rochester Museum & Science
Center in Rochester, NY, is a leading

g

Photo 1. Strasenburgh Planetarium of the Rochester Museum & Science Center. (Photo by William G.

Frank.)
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By Susannah C. West

example of a computerized planetari-
um. When the Strasenburgh opened
in 1968, a custom-designed system
controlled by a PDP-8 computer pro-
duced its shows' effects. Last sum-
mer, the planetarium switched from
the PDP-8 to a microcomputer sys-
tem designed specifically for produc-
ing multimedia shows—the MC-10
Media Control System, manufac-
tured by R. A. Gray, Inc. of San
Diego, CA.

The decision to switch was prompt-
ed by the fact that the PDP-8 was ob-
solete—parts and service were be-
coming increasingly difficult to ob-
tain. After 13 years, the old system
was still working "'virtually perfect-
ly," according to planetarium direc-
tor Don Hall, who adds that ''to get
the kind of service we've had out of it
is just miraculous. However, it was
obvious that we had to junk a work-
ing system and buy something to re-
place it, just so we would get parts
and service and be confident that we
were going to be able to remain in
business."’

The careful search for a new sys-
tem took about a year, and others
besides the MC-10 were considered.
The staff found out about the MC-10
through word of mouth—from a
former Strasenburgh intern who had
gone on to the Reuben H. Fleet Space
Theater in San Diego, which uses an
MC-10 to produce its special effects.

""The MC-10 is essentially a micro-
processor that is built by another San
Diego company called Gnat,' ex-
plains Hall. "They build the brain,
you might say, and then R. A. Gray
builds the various modules that allow
it to control the devices in the plane-
tarium theater. So if you have ten
Carousel projectors that you want to
control in the theater, you buy ten
Carousel units as part of your com-
puter system. You buy just what you
need, and you can expand the sys-
tem, because it is modular."

The planetarium staff planned the
switch-over carefully. After receiving
the MC-10 equipment, they spent
about four months learning about the
system and interfacing it with the
planetarium's devices. During this
phase, the PDP-8 continued to pro-
duce the special effects for shows.

On June 21, 1981, the final installa-
tion began, right on schedule. It took
five days to move out the old equip-
ment, move in the new equipment
and plug it in. "'Except for a few ini-
tial difficulties,’ says chief techni-
cian Carl Dziedziech, ''she's been
quite good—hasn't given us any
problems."’

R. A. Gray describes the MC-10 as
a ''general-purpose media controller

Susannah C. West (224 Selye Terrace, Rochester,
NY 14613) is a free-lance writer.
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designed especially for recording and
playbacks of multimedia presenta-
tions."” The hardware consists of two
disk drives, used to record and store
performance information, two moni-
tors, a keyboard and a variety of
modules that can control up to 120
devices at one time. These can in-
clude not only equipment like lights
and projectors, but also tape ma-
chines, speakers, robots and puppets.

The MC-10 incorporates three
levels of operation. The highest level
(maintenance) allows development
of all features of the operating envi-
ronment. Devices can be added or
removed from the working environ-
ment and named as they will be dis-
played on the monitors. When it be-
comes necessary, the system can also
be tested for maintenance.

The second level (production)
allows editing and storage of
"scripts'’’ of performances. Because
the system recognizes commands in
English, programming is no problem,
even for the computing novice.

The third level (operation) is for
playback and setup. The play mode
recalls previous performances. The
setup mode allows user control of de-
vices in real-time without recording
for review and experimentation
without editing.

At either of the first two levels,
disks can be produced to allow func-
tions at or below that level and no
higher. Thus, disks for production
are unable to destroy or modify the
basic system features and controls;
and disks for playback cannot be
erased or edited by operators. This
scheme provides both protection and
security.

Recording Shows with the MC-10

"When we want to record a
45-minute show,” says Hall, ""we
break it up into ten or 20 shorter se-
quences which are each only a few
minutes long. We go into the theater
with the script with the cues marked
in the margin. Two or three people
are standing there at the console with
their hands on the controls, and are
actually giving the show."

The soundtrack for the show has
already been taped and is played.

""One person's reading the script,"’
Hall continues, "'and he says the cues
to the technicians who are operating
the effects. And the narrator says,
'And so the rocket takes off for Mars,’
and the person giving the cue says,
'All right, fade up C3, hit the non-dim
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Fig. 1. Typical video display. (Source: R. A. Gray, Inc.)

What

Makes

The Stars Shine?

Although the universe is not ac-
tually a sphere, it is convenient to
think of it that way. To reproduce
the stars in a planetarium sky via
its star projector, the celestial
sphere is approximated with an
icosadodecahedron, a 32-sided
solid made up of pentagons and
hexagons.

Each star which falls inside one
of these areas is reproduced as a
tiny opening in a transparent
photographic slide. These holes

vary in size according to the
brightness of the actual stars. Each
slide is lit by a central light source,
which passes through the holes
and focuses on the planetarium
dome. A planetarium projector
also incorporates individual pro-
jectors which reproduce the
brightest stars in the sky, the sun,
the moon and the five visible

planets.
A number of firms make plane-
(continued on p. 82)
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(continued from p. 81)

tarium projectors which follow the
same principle. But the Strasen-
burgh's projector is a very special
one. It's a Zeiss model VI—a Rolls-
Royce among planetarium projec-
tors. Built by the West German
firm of Carl Zeiss, Inc., it includes
many sophisticated components.
The most complex of these is the
moon projector, which reproduces
the phases of the moon and five
kinds of lunar eclipses. It also
features a sun projector capable of
showing the sun's position in the
sky for any day of the year, and ten
kinds of solar eclipses.

The Star Theatre

With a star projector like the
Zeiss, you'd expect the Strasen-
burgh's Star Theatre to be special
too, and it is. It seats 240 people
under its 65-foot diameter dome.
The seats swivel and recline so
you can look up at the dome with-
out getting a stiff neck. You hear
the narration from speakers built
into the chairs, next to your ears,
and music and sound effects from
speakers set in the dome.

Narration, music and sound ef-
fects are sent to the theater from
the control room, which contains
the recorders and amplifiers. A
projection gallery surrounding the
theater contains about 300 projec-
tors which are aimed at different
parts of the planetarium sky. The
number of projectors varies ac-
cording to the number needed for
the various shows running at any
particular time.

The planetarium features sever-
al shows simultaneously. A
45-minute show which explores
such things as phenomena of the
universe or space exploration runs
several times a day and in the
evening. A 20-minute minishow
about the seasonal sky also runs in
the evening.

There are shows designed for
family audiences, preschool
shows which combine live action
with star projections, and shows
for school groups. In addition,
there are special shows, like the
3-D light show which ran during
the summer of 1981. And the plan-
etarium staff is always working or.
shows that will replace current
ones when their runs are
through.®
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Photo 2. Chief technician Carl Dziedziech at Plan-
etarium console. MC-10 is in background to the
left. (Photo by Victor A. Costanzo, Jr.)

and fade up E4." And those cues
‘cause’ the rocket to take off for
Mars."

Sequences are rarely right the first
time. With the old system, perfecting
a sequence was laborious, even if on-
ly one problem occurred, because the
entire sequence would have to be re-
recorded. But the MC-10, Hall ex-
plains, ''allows us to edit the show,
once it's been put in, much more easi-
ly. If just one thing needs to be done,
like a light that fades down just a little
too quickly, that part alone can be
edited without affecting the other
parts of the sequence that don't need
changing."

When a show is being recorded,
"the computer is scanning all the
controls on the console. If anything is
moved, it notes its position, and the
next time the computer scans
around, it will compare the second
scan with the first scan; if anything
has moved, it makes a note of where
it is now. When it comes to the
playback of those instructions, we
tell the computer, 'Now play back
the show." The computer grabs hold
of the controls and will actually
operate them."

To develop programs more conve-
niently, and to have a backup system,
two computers were purchased. One
computer '‘sits in the control room
and gives the show,'" says Hall. The
other ""allows a person to sit in his of-
fice, use the typewriter keyboard at-
tached to it and the two monitors,
and program the show, just watching
numbers appear and change on the
screen, take the program on the flop-
py disk, put it in the computer in the
theater, and adjust it there. So record-
ing can be done off-line."

Planetarium Console

The planetarium console is located
at the back or side of any planetarium
theater. It is here that the operator
sits to deliver a show, manipulating
knobs and buttons to project image:
on the dome and operating the star
projector so that the appropriate star
will appear. If it's a live rather than re-
corded show, he delivers the lecture.

The Strasenburgh's console was
originally built for use with the
PDP-8, but when the decision was
made to switch to the MC-10, the
console was almost completely rede-
signed by a time-motion studies ex-
pert. Its appearance is quite similar,
but there are also differences. For in-
stance, many of the special effects
control knobs were replaced with
slider controls.

The MC-10 is also part of the con-
sole. The video displays show the op-
erator what's going on with the spe-
cial effects: which projectors are on
at any given moment and what their
brightness is. By watching the moni-
tors, the operator can easily tell, for
example, if a projector bulb is burnt
out or if an effect is out of sequence.
School shows are usually run manu-
ally with a live lecturer, and so the
console was designed to allow opera-
tion without the MC-10.

Results

Audiences can't really detect the
difference between a show produced
by the old system and one produced
by the MC-10. However, there are
differences—and all to the good.
Formerly, it took five people two full
days to record a show. In contrast,
the first shows produced using the
MC-10 were recorded by four people
in about five hours. As the staff be-
comes more accustomed to the sys-
tem, they will be able to record
shows in even less time.

In addition, more complicated ef-
fects can be achieved with the
MC-10. It gives a greater degree of
control, so that technicians can do
precisely what they want with the ef-
fects. The current show, which
opened in mid-October 1981,
features effects that would have been
impossible or very difficult to pro-
duce using the old system.

Future for the MC-10

Although the planetarium staff is
pleased with the MC-10's perfor-
mance, there's still a lot of work to be
done. Right now, only the special ef-
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Photo 3. Close-up of MC-10. {Photo by Victor A. Costanzo, Jr.)

fects are controlled by the system.
However, work has begun on inter-
facing it with the planetarium's star
projector to control its operation.

"It will be a one-on-one situation
where we'll be changing over func-
tions one at a time, interfacing on a
piecemeal basis, testing as we go
along,"" says Dziedziech, adding that
“not all the system gets automat-
ed—only those functions that are
used 80-90 percent of the time will
be computerized.” The projector will

(Photo by William G.

be automated by the spring of 1982.

Through this combination of
technology and theater, the Strasen-
burgh Planetarium will strive to pro-
duce high-quality shows that will
both teach and entertain.ll

References

The MC-10 Media Control System
was developed by R. A. Gray, Inc.,
9181 Chesapeake Drive, San Diego,
CA 92123. 714-560-4162.

Photo 4. Planetarium'’s Star Theatre with Zeiss Star Projector in center.

Frank.)

The internal computer was manufac-
tured by Gnat Computers, Inc.,
Building 6, 7895 Convoy Court, San
Diego, CA 92111. 714-560-0433.

For more information about the
Strasenburgh Planetarium, contact:
Donald S. Hall, Director, Strasen-
burgh Planetarium, Rochester
Museum & Science Center, 657 East
Ave., PO Box 1480, Rochester, NY
14063. 716-271-4320.
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Immune to the effects of poisonous substances, the Apple microcomputer is a perfect lab assistant to
measure toxic health hazards.

The Toxic Apple

By Paul E. Gurba, Rolf A. Deininger and Carl F. Berger, ]Jr.

oxicology is the science which
deals with the effects of toxic

0 REM AMINCO DATA LOGGING PROGRAM substances (such as pesticides) on liv-
10 GOTO 110 ing organisms.
20 NS = 0 To determine the potential and ac-

0. FORLT =.1..70.300
40 NS = NS + 1
50 X = PEEK ( - 16384): IF X > 127 THEN 360

tual health hazard, scientists often
measure enzymatic reactions. Many

60 POKE AP1,CH:R(I) = PEEK (A) of the pesticides are commonly evalu-
70 PRINT R(I) * .0483 ated for their ability to inhibit acetyl-
80 FOR D = 1 TO DL: NEXT D cholinesterase (an enzyme), which is
‘;go Ngz)(golwo important in nervous system func-
110 HOME : PRINT " THIS PROGRAM STORES" tions. The enzyme activity is moni-
120 PRINT " DATA TAKEN FROM THE AMINCO" tored by the light absorptlop qf a.col-
130 PRINT " SPECTROPHOTOMETER" ored complex of DTNB (dltthl’lltl’O—
140 FOR I =1 TO 1500: NEXT I benzoic acid) and thiocholine, which
150 HOME :A = - 14592:AP1 = A + 1:D$ = CHR$ (4):CH = 2 is released during the course of the
160 DIM R(300) reaction. The change in light absorp-
170 PRINT "WHAT IS THE SAMPLE NAME": INPUT SN$ tion is monitored continuously with

180 PRINT "ENTER DATE": INPUT DT$
190 PRINT "NAME OF OPERATOR": INPUT NO$
200 PRINT "WHAT TIME BASE ARE YOU USING": INPUT T

time at 412 nm (nanometers), and the
result is recorded on an x-y recorder.

210 IFT > =5ANDT < = 50 THEN GOTO 230 The enzyme activity is then com-
220 PRINT "THE TIME BASE SHOULD BE BETWEEN 5 AND 50": GOTO 200 puted using the slope of the tracing
230 IF T =5 THEN DL = T * 21.7 along with other parameters such as
240 IF T = 50 THEN DL = T * 120 cuvette volume, amount of protein

250 IF T = 20 THEN DL = T * 28.6
260 IF T = 10 THEN DL = T * 24.7
270 PRINT "ABSORBTION SCALE";

and molar extinction coefficient. Ma-
terials which are inhibitory to acetyl-

280 INPUT AB cholinesterase will show a lower ac-
290 PRINT "DO YOU WANT TO SAVE THE DATA": INPUT SV$ tivity than a control compound.

300 FAC = .0483 Although the computation of such
310 PRINT "TO START OR STOP TAKING DATA, PRESS ANY KEY" enzyme activities is not difficult, the
e X B PERK L~ 10388) task can be time-consuming when a

330 IF X < 127 THEN 320

340 POKE - 16368,0 large number of compounds need to

be screened. Additionally, the tracing

350 GOTO 20

360 PRINT NS;" DATA POINTS TAKEN." obtained is not always linear, so there
370 1IF SV$ = "Y" THEN 390 is a need for some way of obtaining a
380 GOTO 460 slope by methods less biased than
390 PRINT D$;"OPEN";SN$ + "." + DTS eyeballing it. Once the raw data is

400 PRINT D$;"WRITE";SN$ + "." + DT$

410 PRINT SN$: PRINT DT$: PRINT NO$: PRINT T: PRINT AB: PRINT NS
420 FOR I =1 TO NS

430 PRINT R(I)

collected, statistics and report gener-

440 NEXT I
450 PRINT D$;"CLOSE";SNS$ + "." + DT$ Address correspondence to Paul E. Gurba, Rolf A.
460 END Deininger, and Carl F. Berger, ]r., Department of

Environmental and Industrial Health, School of
Public Health, The University of Michigan, Ann
Arbor, Michigan 48109.

Listing 1. Program used to collect and save data generated by the Aminco analyzer.
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ation are often necessary. We de-
cided therefore to explore the use of
an Apple microcomputer for data log-
ging and analysis.

The System

Photo 1 shows the instrument used
in our studies: a recording spectro-
photometer marketed by the Ameri-
can Instrument Company under the
name Aminco. It consists of a photo-
multiplier, dual monochrometers
and an x-y recorder. The signals to
the recorder are available at an out-
put port. A small operational ampli-
fier system (shown with an Interac-
tive Structures A/D converter in
Photo 2) scales the output voltage of
the Aminco by a factor of about 80.
The circuit consists of an LM308 op-
erational amplifier with an input re-
sistance of 13k ohms and a 1 Megohm
feedback resistor to produce the
desired amplification. A .01
microfarad capacitor is used for noise
and internal compensation. The sam-
ple is then processed by an eight-bit
A/D converter.

Listing 1 shows the program used
to collect the data from the instru-
ment. Statements 110 through 340 ac-
quire information on the sample, op-
erator and analysis. Statements 230
through 260 set the delay times for
various speeds of analysis. Statement
150 sets the proper slot addresses of
the A/D converter, channel number
and amplification factor. In response
to pressing a key, the actual sampling
loop begins at statement 20 and ends
at statement 100. Up to 300 samples
(which is much more than enough)
can be taken. Statements 360 through
460 record all data and the other in-
formation on the disk.

Listing 2 shows the program used

0 REM AMINCO DATA ANALYZER

10
20
30

40 D$ = CHRS (4)

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520

540
550
560

Photo 1. Aminco recording spectrophotometer with Apple I1.

ONERR GOTO 80
DIM R(400)
INPUT "WHAT DATA FILE DO YOU WANT? ";FI$

PRINT D$;"OPEN";FI$: PRINT D$;"READ";FI$

INPUT SN$: INPUT DT$: INPUT NO$: INPUT T: INPUT AB: INPUT NS
FOR I = 1 TO NS: INPUT R(I): NEXT I

PRINT D$;"CLOSE";FI$

CALL ~- 936: HGR : HCOLOR= 3: SCALE= 3: ROT= 0

HPLOT 0,0 TO 279,0 TO 279,159 TO 0,159 TO 0,0
XINC = 279 / NS:YINC = 159 / 255

FOR I = 1 TO NS
X = XINC * I:Y = 159 —= YINC * R(I)

HPLOT X,Y: NEXT I

GET T$

VTAB 21: PRINT "ADJUST PADDLE FOR LOW DATA POINT, PRESS A KEY"
GOSUB 440

IB = INT (X / 255 * NS)

VTAB 21: PRINT "ADJUST PADDLE FOR HIGH DATA VALUE, PRESS ANY KEY"
GOSUB 480

IE = INT (X / 255 * NS)

TEXT

REM SLOPE
AD = ,0445

SX = 0:SY = 0:XY = 0:X2 = 0:N =0

FOR I = IB TO IE
X=1/20

PRINT "X= ";X,"Y= ";R(I) * AD
N=N+1

SX = SX + X:SY = SY + R(I) * AD

XY = XY + X * R(I) * AD:X2 = X2 + X * X

NEXT I

SL = (SX * SY = N * XY) / (SX * SX = N * X2)
AS = AB * SL

PRINT "THE SLOPE IS ";SL: PRINT "YOU USED ";N;" DATA POINTS"
PRINT "INPUT MILLILITERS VOLUME": INPUT MV

PRINT "INPUT THE MOLAR EXTINCTION COEFICIENT": INPUT E

PRINT "INPUT MILLIGRAMS PROTEIN": INPUT P
MO = (AB / 10) * (1 / E) * (MV / 1000)

TI =T * (1 / 60)
SP = SL * (MO / TI / P)

PRINT "THE SPECIFIC ACTIVITY IS ";SP

END

REM LINES 1010-1030 DEFINE CURSOR

FOR I = 0 TO 11: READ BYTE: POKE 768 + I,BYTE: NEXT I
DATA 1,0,4,0,63,9,9,63,18,36,36,0

POKE 232,0: POKE 233,3
X = PDL (0) * 1.0941:Y = PDL (1) * .6235
XDRAW 1 AT X,Y

FOR D = 1 TO 60: NEXT D

XDRAW 1 AT X,Y

U= PEEK ( - 16384): POKE - 16368,0

IF U < 127 THEN 560

HPLOT X,0 TO X,159

RETURN

GOTO 480

Listing 2. Program used to analyze the data.
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CHEAP CHIPS . . . ARE NO BARGAIN
BUYING ADD-ON MEMORY?
GET THE BEST!!!

Manory failures cost you time and money. Japanese 16k
RAM chips have a one-to-ten in-service failure ratio to U.S
chips--from a study by R. Anderson, Computer Div.,
Hewlett-Packard, reported in The Economist, 4-26-80.
We offer 4116 chips by Fujitsu, NEC, Hitachi, Toshiba
and Mitsubishi for most popular computers and
expansion memory boards, including
*Apple *All TRS-80's *New Pet *Heath H-89
*Superbrain *Expandoram *Many Others
4116 DYNAMIC RAMS THE BEST
200nsec Plastic $27.70, Ceramic $37.95
150nsec Plastic $31.95, Ceramic $41.95
STATIC RAMS
2114 450nsec $3.30, 300nsec $3.90; 2101 $2.90
EPROMS (450 nsec std; ask for hi-speed if required)
2708 $4.80; 2716 5V+12V $9.40; 2716 5V $9.70;
2732 $18.90
We'll beat any legitimate price for comparable chips.Hi-
volume users, dealers, or clubs, ask for quantity discounts
SHIPPING: to $25, $2; to $50, $1. over $50, FREE.
COD: +81.40
DISCOUNTS ON TOTAL: over $100, 5% over $200, 10%

MINIS & MICROS INC. » 29486 Trailway
Agoura, CA. 91301 » (213) 342-4535
CA. residents add 6% sales tax 391
2 YEAR WARRANTY % CALL US ANYTIME

WE'LL BEAT ANY DEAL FOR COMPARABLE CHIPS
S3014d 318VLV3IENN LV SdIHD ALITVND dOL

‘68’ MICRO
JOURNAL ..

6800-6809-68000

Photo 2. Amplifier board with A/D converter.

* The only ALL 68XX Computer Magazine

USA
1Yr-$1850 2VYr -$3250 3 Yr -$48.50
“Foreign Surface Add $12 Yr. to USA Price
Foreign Air Mail Add $35 Yr. to USA Price
“Canada & Mexico Add $5.50 Yr. to USA Price

OK, PLEASE ENTER MY
SUBSCRIPTION

Bill my: M/C 0 — VISA [

Card #
Expiration Date
For O 1-Yr. 02 Yrs. 03 Yrs
Enclosed: $
Name
Street
City
State Zip.

68 Micro Journal
5900 Cassandra Smith Rd.
Hixson, TN 37343

for analyzing the data. Statements 30
through 80 read the data from the
specified file. Statements 90 through
140 plot the data on the Apple high-
resolution screen. Using the paddles,
the operator defines with a flashing
cursor on the screen the range of data
to be selected. Statements 450
through 470 define the cursor shape,
and statements 480 through 550 draw
the cursor on the screen and then
delineate the range of the data
selected. Statements 230 through 330
calculate the slope of a least squares
line through the data. Statements 360
through 380 ask for further pertinent

information, and lines 390-410 final-
ly calculate the desired result of
specific activity.

Conclusion

Use of the Apple for measurement
of enzyme activity saves us time in
the laboratory. Besides collecting the
raw data, we can easily do data re-
duction, statistics, and report genera-
tion of results which are stored in the
Apple. Furthermore, we can transfer
our data and results to a large main-
frame computer for other types of
analyses by attaching our modem to
the Apple.l

Extended Color BASIC

TRS-80° Color Computer With

-

26 - 1062
Model |1l 16K RAM
Model 111, BASIC

$825.00

26 - 4002
Model I, 64K

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTERCARD. SHIPPING
COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, PRINTERS, PERIPHERALS, AND SOFT-
WARE — YOU NAME IT, WE'VE GOT IT. WRITE OR CALL FOR OUR COMPLETE PRICE LIST.

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160

w19 (313) 439-1508 (313) 439-1400

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80" SALES CENTER STORE #R491
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EASY-CALC

by Jim Wright
AN ARITHMETIC REVOLUTION!

Order No. 0269RD-16 Mod | $49.95 Order No. 0369RD-16 Mod 111 $49.95 v 402

TO ORDER: See Your Local Instant Software Dealer or call toll free 1-800-258-5473 orders only. In New
Hampshire call 1-603-924-7296 Mon.-Fri. 8 AM-4:30 PM E.S.T. Sat. 9 AM-4 PM E.S.T.




Master

STATE OF THE ART nsvsﬁﬁ

Order No. 0378RD-16 Mod |, Level 11, 16K $29.95 403

TO ORDER: See Your Local Instant Software Dealer or call toll free 1-800-258-5473 orders only. In New
Hampshire call 1-603-924-7296 Mon.-Fri. 8 AM-4:30 PM E.S.T. Sat. 9 AM-4 PM ES.T.




Super»Terminal

A TELECOMMUNICATIONS TERMINAL FOR YOUR HOME
COMPUTER

.

[uTILITY]
Instant Software

Order No. 5700RD-16 Mod | or 111, 32K, one drive $95.00 - 404

TO ORDER: See Your Local Instant Software Dealer or call toll free 1-800-258-5473 orders only. In New
Hampshire call 1-603-924-7296 Mon.-Fri. 8 AM-4:30 PM E.S.T. Sat. 9 AM-4 PM E.S.T.




(from page 59)

There are two fundamental prob-
lems with the study of these criteria
in that article. First of all, much of the
information is just plain false, and
secondly, the most significant use of
microcomputers in a large (or small)
business application is not even
considered.

Let's take a look at what I consider
to be some of the misinformation.
One expert points out that the typical
16-bit micro offers substantially less
arithmetic precision that a 32- or
48-bit mini or supermini. '"The run-
of-the-mill 16-bit micro might offer
seven digits of accuracy, which
would be fine for payroll, but
wouldn't do in the stress analysis of
an aircraft element,”” he says. '"The
48-bit Harris 800 supermini (which
sells in full-system configuration for
about $400,000) offers 20 decimal
digits of precision, which can be a big
help to an engineer."

Well, IBM's new Personal Comput-
er offers 17-digit precision at a cost of
under $3000. That's quite a price dif-
ference for three decimal places.
(Also the Atari 800 and the TRS-80 in
double-precision mode offer 16-digit
precision.)

"Typically, the user can address
256 bytes of memory in the typical
16-bit micro. . .. This limits the size
of the programs that can be used and
the amount of data the program can
compute on at any one time."’

In a strictly technical sense that's
absolutely true. Minis can directly
address millions of bytes of memory.
But with a good disk operating sys-
tem (especially using hard disks) and
good I/0O programming, a micro can
handle the same applications and the
same amount of data with some time
difference and with a huge cost
difference.

A mini manufacturer is quoted as
saying, '‘One of the biggest dif-
ferences between a micro and a mini
is that today's micros have very
limited capabilities. . .. Minis, on the
other hand, are inherently more flexi-
ble and generally expandable in
terms of software migration to bigger
systems.’’ Another key factor, he
says, is that minis have a friendly
operating system and the user can
readily run multiple applications.

Granted, no single micro has the
capabilities of a good mini—but in
many applications a system of micros

|

can offer the same capabilities as a
mini at a significant cost difference.
Such micro systems can be just as
flexible and expandable as a mini.
And micros, just as minis, have
friendly operating systems and can
run multiple applications (see, for ex-
ample, ''Multiprocessor or Multi-
task'' by Ken Barbier in the June 1981
Microcomputing, p. 34).

Another mini user quoted in Sea-
man's article says, "'If I wanted to
build a flight simulator for a Boeing
747, there is no micro or micro soft-
ware that can handle the algorithms
involved."

True. If I had to build a Boeing 747
flight simulator I too would want to
use a mini (though, in fact, a system
of micros could do a very respectable
job), but how many businesses need a
computer system with the capability
to build a flight simulator for a Boeing
747? Also, you can buy, off the shelf,

A system of micros
can offer the same
capabilities as a mini

at a significant cost difference.

flight simulators for smaller aircraft
that run on small micros.

""General Automation's (Anaheim,
CA) Nocode software system permits
development of applications soft-
ware in a much shorter time and with
a smaller staff. Nocode runs on GA's
Instacode computer system....
Nocode will not run on micro-
computers."’

Nocode sounds like a fine system
that does the same job as software
like Pearl II and The Last One, which
run on a variety of microcomputers.
By the way, the Nocode system sells
for $40,000 to $150,000—that's two
to three decimal places of difference
from the cost of the micro software.

This is only an indication of the
misinformation that the computer
customer has to sift through.
Whether it results from ignorance of
what micros can do, or from a desire
to sell more costly products for
higher commissions, is an open ques-
tion. Let the buyer beware. The sec-
ond problem with Seaman's article is
one of omission. There is no discus-
sion of the use of microcomputers in
a networked environment with ei-
ther a mini or larger micro as a sys-
tem host.

A network of microcomputers,
which may or may not include a
mini, can be the ideal solution for
many applications. It is an alternative
that renders most of the mini-vs-
micro arguments moot. If network-
ing is brought into the discussion,
there is virtually no difference be-
tween mini systems and systems of
micros except, possibly, price. The
cost of a micro network in which the
micros can also serve as terminal
work stations for a mini would ac-
tually be more costly than a conven-
tional mini/terminal system, but the
differences in computing power,
number of possible work stations and
productivity could well be worth the
difference for very large applications.
(For more information on networking
see Brandt and Bodner's article on
distributed intelligence networking
and the Oct. 1981 issue of BYTE.) But
for most applications networking will
present a significantly less costly
alternative.

Networking also offers a different
perspective on the questions of ser-
vice and down time. The good mini
manufacturers by and large have ex-
cellent service organizations. Many
micro manufacturers are working to
catch up. But use of a network greatly
diminishes the significance of the ser-
vice and down-time issues. Put quite
simply, if one computer in a network
is down the entire system is not
brought to a grinding halt. The others
can, in the worst case, still be used as
stand-alone systems. Some power
may be lost while service or replace-
ment is carried out, but some produc-
tion can continue. This makes a net-
work a truly attractive alternative to
either a mini or a micro single-com-
puter system that is completely down
when the one processor is down.

Minicomputers are excellent ma-
chines and indispensable for many
jobs—it would be foolhardy to argue
otherwise. But there are a significant
number of applications where micros
and networking are the answer.
Micros will not completely replace
minis, just as minis have not com-
pletely replaced mainframes. The
propagation of misinformation about
what different systems can and can't
do has to be harmful to the entire
computer industry in the long run
(and it isn't helping faculties to con-
vince their administrations of the
need for a variety of equipment to
best prepare their students for work
in that industry.l
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“....I's becoming very clear now. ..

Your microcomputing life is going to be very
exciting...Money! | see much
money for you. Perhaps it is the
AN money you will gain when
Instant Software’s new
business applications
guide your financial
endeavors. | see
travel. . .you will
journey to distant
worlds in distant

) times. You will build
MA® kingdoms from des-
erts and armies
from slaves. Never
will you be bored,
adventurous one! Your
programming burdens will
lighten with new utilities—new
tools. | see color! Many
bright colors! | see new
packaging for all these trea-
sures...everything new!
And...yes, a tall, hand-
some stranger who will
guide you to these won-
ders. It will be your In-
stant Software dealer—

a wise one indeed. All
awaits you—all is
yours for the asking.
Soon. . .very soon!”
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ALABAMA
THE COMPUTER SHOP, Gadsden
OLENSKY BROS . Mobile

ALASKA
COMPUTER TALK, Anchorage
ARIZOWA

CERF, Phoenix

COMPUTER STORE, Phoenix

MESA ELECTRONICS, Mesa
MILLET'S ELECTRONICS, Mesa
PERSONAL COMPUTER PLACE. Mesa
SIMUTEK, Tucson

TOY BOX, Sierra Vista

ARKAMBAS
MICRO COMPUTER SYSTEMS, Hot Springs

CALIFORMA

ADVANCE RADIO (/S KAI.EN Grass Valley
ADVANCED COMPUTER PRODUCTS, Santa Ana
ALBANY TYPEWRITER, Albany

ALLTRONICS, San Jose

AMCO ELECTRONIC SUPPLY, Azusa

Vi
CAPITOL COMPUTER SYSTEMS, Sacramento
CHASCO COMPUTERS, EI Monte
COAST ELECTRONICS, Morro Bay
CCOMPUSOUND, Orange
COMPUSUP.

, Lancaster
COMPUTER MART OF CALIFORNIA, INC
Diamond Bar
COMPUTERLAND, San Francisco
ale
COMPUTER WORLD, Westminster

DEROSEAR APPLIANCE & REPAIR, Weaverville
DIMENSIONAL SOFTWARE, San Diego

EXATRON, Santa Clara

GAME-O-RAMA, Santa Barbara

GOOD FAIRE NATURAL FOODS, Lompoc
HOBBY WORLD ELECTRONICS, Northridge

MALIBU II!CWPUY!NG Malibu
MARFAM CO., San Jose
MICROCOMPUTING, Corcoran

NET PROFIT COMPUTERS, Torrance
OPAMPITECHNICAL BOOKS, Los Angeles

GEORGIA

ATLANTA COMPUTER MART. Atlanta
BAILEY'S COMPUTER SHOP. Augusta
DELTA DATA DYNAMICS, Tucker
ENERGY LOGIC. Columbus

FLEMING DRUG CO.. Wrens

HAWAN

HONOLULU ELECTRONICS, Honolulu
MILLS ELECTRONICS, Lahaina

RADIO SHACK ASSOC STORE. Honolulu

1DAHO

COX & NELSON, Moscow

DENNIS STONE ENTERPRISES, Fruitiand

ELECTRONIC SPECIALTIES, Boise
MICROCOMPUTER, Buh!

AL DATA SYSTEMS, Idaho Falls

ILLINOIS.

ALPINE COMPUTER CENTER, Rockford

CHICAGO MAIN NEWSTAND, Evanston

CCOMPREHENSIVE MICRO SYSTEMS, Chicago

COMPUTER JUNCTION, Eimhurst

COMPUTER STORE, Rockford

COMPUTERLAND, Niles

CREATIVE PROGRAMMING, Charleston

GARCIA & ASSOCIATES, Chicago

ILLINOIS CUSTOM COMPUTERS, Harrisburg

JNL COMPUTER SYSTEMS, Downers Grove

MIDWEST MICRO COMPUTERS. Lombard

THE PILOT HOUSE, Gladstone

WALLACE COMPUTERS, Peonia

INDIANA

ABC HOBBY, Evansville

DAD ELECTRONICS, Angola

DIGITAL TECHNOLOGY, Latayette

FALL CREEEK ELECTRONICS, Pendieton

GAME HUT, Bloomington

GAME PRESERVE, Indianapolis

PROFESSIONAL MICROCOMPUTER

SOFTWARE. Muncie

SIMONTON LAKE DRUGS, Elkhart

THE BOARDROOM, Indianapolis

THE HAM SHACK, Evansville

OWA

BEACON ELECTRONICS, Ames

LENWOOD SYSTEMS, Center Point

MEMORY BANK INC., Bettendor!

SERNETT LEISURE CENTER, Carroll

KANSAS

AMATEUR RADIO EQUIPMENT, Wichita
CENTRAL KANSAS COMPUTERS, Merington

FOR LEARNING,
PC COMPUTERS, E! Cerrito
Q| COMPUTERS, INC., Lawndale
RAC PRODUCTS, San Jose
RADIO SHACK, EI Cajon
RADIO SHACK, Paim Springs
RADIO SHACK, San
A&V SOUND (R/S DEALER), Fortuna
SALINAS HOBBY CENTER, Salinas
SHAVER RADIO, San Jose
SILVER SPUR ELECTRONICS, Chino
SOFTWARE PLUS, El Toro

STACEY'S BOOKSTORE, San Francisco
STRAWFLOWER ELECTRONICS (R/S DEALER),
Half Moon Bay

THE COMPUTER STORE, Santa Monica

THE FEDERATED GROUP, Commerce

THE SOFTWARE STORE, Huntington Beach
THE SOFTWARE STORE, Los Angeles
WABASH APPLE, EI Toro

WENNER BUSINESS SYSTEMS, Los Altos

COLORADO

APPARAT, Denver

FISTEL'S MICRO ELECTRONICS, Denver
POOR RICHARD'S CALCULATORS, Fort Collins

CONNECTICUT

BYTE ME COMPUTER SHOP. New London
COMPUTER LAB, New London
INSTRUCTIONAL SYSTEMS COMPUTERS,
Manchester

TECHNOLOGY SYSTEMS, Bethe!

THE COMPUTER STORE, Stamford

DELAWARE
MICRO PRODUCTS, Wilmington
DISTRICT OF COLUMBIA

THE PROGRAM STORE. Washington, 0 C

FLOMODA

ALL SYSTEMS GO, Winter Garden

AMF MICROCOMPUTER CENTER, Tampa

COMPUTER CENTER, West Paim

COMPUTER HAVEN, Meibourne

COMPUTER JUNCTION, Fort Lauderdale
SYSTEM

COMPUTER WORLD, Clearwater

COMPUTERLAND, Jacksonville

COMPUTERLAND, Sarasota

COMPUTERLAND, Tampa

COMPUTERLAND, West Paim Beach

CREATIVE COMPUTING, Orlando

DATA UNLIMITED, Melbourne

H&H HOBBY SALES, Sarasota

MHEATHKIT ELECTRONIC CENTER, Hialoah

HIS COMPUTERMATION. Meibourne

RAY'S AMATEUR RADIO, Clearwi
RICK'S TV, Ocala

SOUND IDEAS. Gainesvilid
SOUTH EAST MICRO DATA, Oriando

CENTER, Lincoln
GOSUB INTL, Wichita
HATCH COMPUTER CENTER, Alliance
HIGH TECHNOLOGY. Wichita
KENTUCKY
CBM. INC., Lexington
COMPUTER MAGIC, Loursville
PERRY'S COMPUTER, Bremen
LOUISIANA
ACME BOOK CO., Baton
COMPUTER SERVICES OF SHREVEPORT

Shreveport
COMPUTER SHOPPE, Metairie
MAINE

FRYEBURG COMPUTER CENTER, Fryeburg
MAINE COMPUTRONICS, Bangor

MAINE MICRO SYSTEMS INC . Auburn
MID-MAINE COMPUTER COMPANY. Auburn

|
PROGRAM STORE, Baitimore

SOFTWARE ETC., Frederick

WILLS COMPUTER STORE, Mariow Heights.

MASSACHUSETTS
LAND OF ELECTRONICS, Lynn
MARK GORDON COMPUTERS, Cambridge
MIDDLEBORO MUSIC (/S DEALER)
Migdieboro
Watertown

OMNITEK SYSTEMS, Tewksbury
SOUND COMPANY, Springfield
STAR COMPUTING, Framingham
THE GAME SHOP, East Acton

~

ALL FOR LEARNING, W. Bloomield
ALTERNATE SOURCE. Lansing

A M. ELECTRONICS, Ann Arbor

COMIC KINGDOM, Detroit

COMPUTER CENTER, Garden City
COMPUTER CONNECTION. Farmington Hills
COMPUTER MART, Clawson

CCOMPUTER MART, Fiint
CCOMPUTERLAND, Kentwood
COMPUTERLAND, Southtield
COMPUTRONICS, Midland

EIGHT BIT CORNER, Muskegon

FERRIS RADIO, Hazel Park

GOLDEN ANVIL, South Haven

HOBBY HOUSE. ittle Croek

LEARNING CENTER LTD .. Ann Arbor
MAIN SYSTEMS, INC , Flint
MID-MICHIGAN MEMORY, Dimondale
NEWMAN COMMUNICATIONS, Grand Raf
NEWMAN COMPUTER EXCHANGE, Ann Arbor
TRI.COUNTY ELECTRONICS & SOUND
CENTER, Fenton

WEATHERWAX DRUGS, Brooklyn

WIZARD'S ARSENAL, East Lansing

YE OLDE TEACHERS SHOPPE. Ypsilant:
MINNESOTA

CODE ROOM, Eden Praine

LANTOS COMPUTER CORP . Minneapolis

MINNESOTA SOFTWARE, White Bear Lake
RURAL AMERICA ENTERPRISES, Marshall
2IM COMPUTERS. Brooklyn Center

MISSISSIPPI

C-COM, Jackson

DYER'S INC ., West Point
SOFTWAREHOUSE. Jackson
MISSOURI

CENTURY NEXT COMPUTERS, Columbia
COMPUTER CENTER. Jopiin
COMP.U.TRS, Florissant

CAC COMPUTERS, Joplin

'S, Cameron

HOUSE OF COMPUTERS, Joplin
MOORE SOFTWARE. Parkville
SOFTWARE SHACK, Beiton
MONTANA

COMPUTER STORE. Billings

THE COMPUTER PLACE. Kalispell

BRASKA

APPLETREE SOFTWARE, Battle Creek
COMPUTERS WEST. Omaha

GREAT RACE HOBBY PLACE. Lincoln
HATCH COMPUTER. Alliance

LEZOTTE STUDIO, Ogallat

MICROAGE COMPUTER STORE, Omaha

NEVADA

HURLEY ELECTRONICS. Las Vegas
NEW HAMPSHIRE

BITSNBYTES COMPUTER CENTER, Concord
COMPUCRAFT, Keene

COVER CRAFT, Amherst

PAUL'S TV, Fremont

PORTSMOUTH COMPUTER CENTER,
Portsmouth

RADIO SHACK ASSOC. STORE, Keene
RADIO SHACK, Claremont

RIDER RADIO (RS DEALER),

Peterborough
STURDIVANT AND DUNN, Conway
NEW JERSEY
ABE'S TV SALES & SERVICE, Glassboro
ADELMAN'S STATIONERY CO . Union City
BARGAIN BROTHERS, West Trenton
CCHANNEL 1 RADIO SHACK, mvom
COMPUTER FORUM, Redbar
COMPUTER MADNESS, Enqnmmm
COMPUTERMANIA, Pitman
COMPUTERWORLD OF WESTFIELD. Westtield
CROWLEY'S, Whitehouse Station
DAVE'S ELECTRONICS, INC , Pennsville
ELECTRONIC WORLD. Mantua
HOBBYMASTERS. Red Bank
J8J ELECTRONIC WORLD. Mantua
LASHEN ELECTRONICS. INC . Denvilie
MIDAS DATA SYSTEMS INC , Mariton
RADIO SHACK ASSOC STORE. Moorestown
RADIOS UNLIMITED, Somerset
SOFTWARE CITY, Pine Brook
SOFTWARE CITY, River Edge

MEXICO
AUTEL ELECTRONICS CO . Albuquerque
J&W ENTERPRISES, Clovis
MICROAGE COMPUTER STORE
Albuquerque
MITCHELL MUSIC. Carisbad
THOMAS E CARR JEWELER, Alamogordo
WARGAMES WEST. Albuquerque
NEW YORK
ARISTO CRAFT DISTINCTIVE MINIATURES,
New York
ASD HOME COMPUTER CENTER,

Poughkeepsie

BERLINER COMPUTER CENTER

New Hyde Park

COMPUTER CORNER, White Plains
COMPUTER RESOURCES, Williamsvilie
COMPUTER SHOP. Kingston
COMPUTER TREE. Endwell
COMPUTERLAND, Carle Place
COMPUTERLAND OF NYC, New York
DIGIBYTE SYSTEMS, New York

80 MICROCOMPUTER SERVICES, Cohoes
FUTURE VISIONS COMPUTER STORE. Melville
MICROMUT. Brooklyn

MODERN TEK SHOPS, Snyder

MR COMPUTER. Wappingers Falls
PNR CLEAN AIR ENTERPRISES.
Plattsburgh

PHANTOS RESEARCH. Camillus
PROGRAMS UNLIMITED, Jericho
SOFTAON SYSTEMS, Rensselaer
WATERLOO HOBBIES. Mineola

WORLD OF COMPUTERS, Port Chester
NORTH CAROLINA

RAYBURN MICRO-ELECTRONICS. Sylva
SOUND MILL. Havelock

ABACUS 11, Toledo

ALTAIR SYSTEMS, INC . Dayton

ASTRO VIDEO ELECTRONICS, INC . Lancaster
CINCINNATI COMPUTER STORE. Cincinnati
COMPUTER STORE. Toledo
COMPUTERLAND. Columbus
COMPUTERLAND. Mayfield Heights.
COMPUTERLAND. North Oimsted
COMPUTERLAND. Warren

JERRY'S COMPUTER, nd

JOBAR ENTERPRISES, Middlefield
MICROAGE. Columbus

MICRO COMPUTER CENTER, Centerville
MICRO ELECTRONICS INC . Columbus.

MICRO-MINI COMPUTER WORLD, Columbus
TWENTY-FIRST CENTURY SHOP, Cincinnati
WANNA PLAY, Cincinnati

OKLAHOMA

COMPUTER STORE, INC.. Tulsa
COMPUTER WORLD, Tulsa

WM. DAVIS D//A PROFILE MNGMT, Moore
RADIO SHACK ASSOC. STORE, Guymon
SOUNDS, ETC . Watonga

COMPUTER SPECIALTIES, Salem
COMPUTERLAND OF PORTLAND, Tigard
L&R ELECTRONICS, Grant Pass
PIONEER ELECTRONICS, Sandy
PENNSYLVANIA

ALLIED HOBBIES, Philadeiphia

ARTCO ELECTRONICS, Kingston

BELL ELECTRONICS, Edinboro

BELL ELECTRONICS, Girard
COMPUTERLAND, Gibsonia
COMPUTERLAND OF HARRISBURG,
Mechanic:

ERIE COMPUTER, Erie

JSE COMMUNICATIONS, Altoona
MAFEX ASSOCIATES, Johnstown
PERSONAL COMPUTER CORP., Paoti
PERSONAL SOFTWARE, Never Ltd., Malvern

THIS MANY DEALERS CAN’T BE WRONG.

STEVENS DEALER, ALLIED . Thunder Bay.
AUMPELSTILSKIN TOY SHOP, New Hope Ontario

TELEVISION PARTS COMPANY INC.. ARKON ELECTRONICS, Toronto, Ontario
New Brighton AULL COMPUTER SYSTEMS, Victoria, 8.C.
PUERTO RICO BITS & BYTES, Dartmouth, N.S.

MICRO COMPUTER STORE, Caparra Terrace CENTRAL DISTRIBUTORS LTD., Lachine,
RHODE Quebec

COLONIAL ENTERPRISES (R/S DEALER), CCOMPUCORNER, Smithers, 8.C.

Foster COMPUMART,

SOUTH CAROLINA CCOMPUTER BARN, Sarnia, Ontario

OMNI ELECTRONICS, Charleston CCOMPUTER CIRCUIT, London, Ontario
TENI COMPUTER INNOVATIONS, Ottawa, Ontario

INESSEE
ACE MINI SYSTEMS, Clarksville
CHATTANOOGA COMPUTER CENTER.
Chattanooga
COMPUTER WORLD, Nashvilie
COMPUTERLAB, Memphis
H&H ELECTRONICS, Tullahoma
TEXAS
AUDIO WORKS, Lufkin
CCODEDATA INC.. Arlington
COMPUTER CONCEPTS, Beaumont
COMPUTER 'N THINGS. Austin
COMPUTER PROGRAMMING ASSOC . Lubbock
CCOMPUTER PORT, Arling!
COMPUTER SALES & SERVICE. Fort Worth
COMPUTER SOLUTIONS, San Antonio
COMPUTERLAND OF SW HOUSTON., Houston
COMPUTERS BY O'NEILL. Lake Jackson
COMPUTERS TO GO, Austin
COMPUTEX, Webster
CORSAIR, Ft. Worth
GATEWAY ELECTRONICS. Houston
THE HOBBY CENTER, Abilene
KA ELECTRONICS, Dallas
MAC'S TV, Fairtield
MARYMAC INDUSTRIES (R/S DEALER).
Houston
MICRO COMPUTER CONCEPTS, Py
PAN AMERICAN ELECTRONICS (M DEALER),
Mission
AL COLE'S ELECTRONICS, San Antonio
ROY'S CB & ELECTRONICS, Aransas Pass
80 SOFTWARE, San Antonio
TOTAL COMPUTER STORE, Beaumont
WAGHALTER BOOKS, INC . Houston
UTAH
COMPUTERLAND, Sait Lake City
FOOTHILL MODELERS, Sait Lake City
QUALITY TECHNOLOGY, Sait Lake City
VERMONT
TEMPO CO. (/S DEALER),

Burlington,
CREATIVE COMPUTERS, Victoria, 8.C.
DATATEC COMPUTER SYSTEMS LTO.,
Saskatoon, Sask

ELECTRONICS 2001, Witiowdale, Ont
GALACTICA COMPUTERS LTD., M

SAULT OFFICE MACHINES, Sault St. Marie,
Ontario

"AM COMPUTER SYSTEMS, St. Catherines,
vonL Mﬂ SYSTEMS, Ajax, Ontario
WEST WORLD COMPUTERS, Edmonton,
Alberta

ITALY
s s

FRANCE
JCS Composants. Paris
NETHERLANDS & BELOWM

SOFTWARE IMPORT BRABANT,
Eindhoven, Neth

VIRGINIA
COMPUTER SOLUTIONS, Leesburg
COMPUTER WORKS, INC.,

MICRO DYNAMICS, Eindhoven
HIP, Arkel

FRAME GALLERY, Herndon

HOME COMPUTER CENTER INC.,
Virginia Beach

LITTLE SOLDIER, Alexandnia

SYSTEMS MARKETING. Arlington
WASHINGTON

AMERICAN MERCANTILE COMPANY. Seattie
CaJ ELECTRONICS, Richiand
COMPUTERLAND, Bellevue
COMPUTERLAND, Federal Way
CCOMPUTERLAND,

THE ELECTRONIC SHOP. Olympia
EMPIRE ELECTRONICS, Seattle
EMPIRE ELECTRONICS, Sunnyside

J B SALES, Snohomoish

LORDS, Port A

PERSONAL COMPUTERS, INC., Spokane
UNIVERSITY VILLAGE MUSIC, Seattle
USS ENTERPRISE, Kirkiand

WESTERN MICROCOMPUTER CENTER,

COMPUTER CORNER. Wlm
COMPUTER STORE. Huntingt
ONIO VALlEV ELECTRONIC SVST!NI

SOUND l ELECTRONIC SPECIALTIES,
Morgantown

OVEL GONNE, Drachten
AAL MICROCOMPUTERS, The Hague

NEW ZEALAND

VISCOUNT ELECTRONICS, Paimersion North
A/S SORLUND. Vedavagen
SENTEC AB, Jarfalia

UNITED

Birmingham
THE SOFTWARE HOUSE, London
MICROSTUFF, Frankfunt

YOUR NAME COULD
BE HERE. CALL:
1-800-258-5473

w»See List of Advertisers on page 178
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WHAT DO THEY KNOW THAT YOU DON’T?
Find out. Fill out this coupon (or make a photocopy) and
mail it today. You'll receive a dealer pack, filled with details
on how you can join the ranks of the successful dealers
listed above—with Instant Software.
NAME:
ADDRESS:
CITY: STATE: ZIP:
Instant Softwareinc. =
Peterborough, N.H. 03458 603-924-7296 D-16 /
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Radio Shack’s gamble on the 6809 over the Z-80 pays off in a
full-featured Color Computer at a low price.

Changing Chips
In Midstream

If you're like me, a dyed-in-the-
wool 68XX wuser, you've been
wishing a big company would select a
68XX microprocessor for a low-cost,
serious home computer. You've been
gritting your teeth every time some-
one announces a new 6502 or Z-80-
based product.

Well, Radio Shack has done it—
their TRS-80 Color Computer has a
6809 microprocessor. Not only that,
but look at these features: color graph-

By Michael A. Wolf

ics, RS-232, joystick and cassette in-
terface, sound, 4K bytes of program-
mable random-access memory (RAM)
expandable to 16K and an 8K byte
read-only memory (ROM) BASIC. All
for $399. I bought it on the spot and
took it home.

The Color Computer comes in a
13% by 14% by 3% inch package
weighing about five pounds. It has a
53-key keyboard, and displays 16
lines of 32 characters on a standard

Color Computer screen displays using Extended Color BASIC. (Photos by Harold Nelson.)
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TV set. A slot in the right side accepts
a plug-in ROM pack for prepackaged
programs. If they don't suit you, you
can write your own, using the excel-
lent Microsoft BASIC provided.

Also included are a user's manual,
a learner's guide to Color BASIC (as
good or bad as the TRS-80 Level I
book) and a quick reference card list-
ing all the commands in the BASIC.

I hooked it up to a TV, using the
supplied cable and antenna switch,
and started running some sample
programs. My first impressions were
favorable. The keyboard takes some
getting used to—it feels different
from a regular keyboard—but it isn't
bad. My old TV took some adjusting
to get a good display, but when prop-
e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>