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BUY A BANANA.
SAVE A BUNCH.
MORE TO COME.

Leading Edge Products, Inc, 225 Turnpike Street, Canton, Massachusetts 02021.
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624



DISCSAVERS

VINYL PROTECTIVE DISK SLEEVES

COLOR CODED: Multi-color DiscSavers' are designed
for easy recognition of individual disks with your own
color-keyed filing system Ideal for office or home use.

PROTECTIVE: Custom grain vmyl provudes added
protection for magnetic disks by guarding agamst
common handling hazards.

ATI’RACTIVE DiscSavers provide a handsome and
.professional method of single disk storage and
enhance the look of your hardware whlle protécting

your valuable software.
Circle No

DURABLE: Rigid vinyl construction protects against
constant handling to ensure long wear and tear.

PORTABLE: DiscSavers are the only portable vinyl
disk sleeves for use with a single d:skeﬂe that bear the
RockRoy mark of quality. .

Contact your Dealer or Dostnbutor

7 E Gray Road
m _Scottsdale, Anzona 85260 .
'(602) 998- 1577 -

Computer Praducts Division Toﬂ-Free 800 528 2361

{ ) DiscSavers is a trademark of RockRoy Inc.




..and so there were keys

for the Atari400.

keyboard for the Atari 400 Home Computer and it would be called the B Key
400, and would sell for $149:95 US. funds. (Now just $44.95)

The new B Key 400 was made so easy to install that the owner could do
it himself in a miraculous two minutes.

With the B Key 400 keyboard from Inhome Software, you will follow
into the land of professional home computers that are powerful, easy to
program and have a great capacity that can be made even greater with Inhome
Software 48K and 32K memory boards. It was done and it was good.

LI

INHOME —55 SOFTWARE

Inhome Software Incorporated, 2485 Dunwin Drive, Mississauga, Ontario L5L 1T1. (416) 828-0775. Made in Canada. -
ATARI s a registered trademark of ATARL, USA Circle No. 2
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Highlights

Your computer system is only as good as your operating tional Board'’ (pg. 42}, an overview of Motorola's new
system. New operating systems coming on the market 68000 educational computer board.

provide the consumer with products that are more power- In our applications section we have three articles
ful and easier to use than most earlier versions. The June designed to assist you in problem solving. First, if you are
issue of MICRO takes a look at some of these operating building remote sensors for a personal computer you may
systems including OS-9 and Motorola’'s MEX68KECB encounter trouble calibrating the homebrew sensors. See
educational computer board. Our feature section will help Mike Dougherty’s program '‘Calibrating by Least Squares
you learn about many of these exciting new items and Polynomials’’ {pg. 54), which allows a set of calibration
enable you to choose the right options for your particular data points to be fitted with a least squares polynomial.
needs and computer system., “Pmewood Derby with Computer Timing'’ by Sidney

We open our feature section with an ar- §
ticle by Phil Daley entitled ‘‘Apple
Operating Systems’’ [pg. 20]. Phil discusses
operating systems that can be used with
both unmodified Apples and with those re-
quiring additional hardware. All the
systems use standard DOS 3.3 format disks.
Steven Lesh, in ‘'U.C.S.D. Directory’’ (pg.
26) examines the U.C.S.D. directory at the
byte and bit level rather than in the usual
terms of high-level language data struc-
tures. Included is a brute-force method of
accessing U.C.S.D. directory blocks.

Koegler [pg. 60} eliminates the arguments
and frustrations of judging the Boy Scouts’
Pinewood Derby! Here is an automated tim-
ing and judging program that uses photo-
sensors installed at the finish line. For those
of you who feel helpless when converting
BASIC decimal results to fractions, Dr.
LeRoy Moyer has written a program that
automates such calculations in ‘'Frac-
tionated BASIC'' [pg. 64).

This month the Learning Center pro-
vides you with three programs that educate
and entertain. Brian Zupke teaches you

'0S-9, A Structured Operating System’’ by Mark Boyd how to use the VIC's joystick to draw high-resolution pic-
(pg. 32) is a summary of OS-9, one of the most powerful tures in four different colors. Study ‘‘Four-Color Hi-Res
systems for an 8-bit microprocessor. MICRO follows up on Graphics'’ (pg. 70). Do you dream of becoming a note-able
Mark's article with ''A Unix-Like Operating System for musician? Phil Daley’'s “‘VIC Player'’ (pg. 72 is a five-
the 6809 Microcomputer, Part 1'’ by Steve Childress (pg. octave keyboard on which you can compose your own
46]. Steve discusses the ' '‘power-per-dollar’’ of hardware as tunes or play old favorites while learning music program-
yet untapped due to manufacturers' fears of software in- ming. And David Bryson shows you how to construct a
compatibility. Steve claims OS-9 is a new way to view lightpen for approximately $15.00 and two hours of work.
software architecture that is beneficial to the small- Read ''An Inexpensive Lightpen for the VIC-20, C64, and
computer user. Atari” (pg. 82).

William Clements reviews the Color Computer disk Our machine-language utilities include the continua-
system, examines disk sectors, and explains how to repair tion of Joe Hootman's series on ''68000 Instructions’’ {pg.
a crashed directory in '‘Comments/Utilities on Color 88} and Randy Hyde's ‘‘Parameter Passing, Part 2'' {pg.
Disk BASIC'' (pg. 34]. And finally, to complete our feature 94). Also included is Bob Sullivan’s ‘HEXPAD: Utility for
section see Terry Jackson's ‘' A Review of the 68000 Educa- M/L Key-ins'’ {pg. 90).

IS THERE LIFE AFTER BASIC ?
YES | WITH...
COLORFORTH

MOVE UP FROM BASICI| Forth is a new, high level language available now for the TRS-80® Color Com-
puter. COLORFORTH, a version of fig FORTH, has an execution time as much as 10 to 20 times faster than
Basic, and can be programmed faster than Basic. COLORFORTH is highly modular which make testing
and debugging much simpler. COLORFORTH has been specially customized for the color computer and
requires only 16K. it does not require Extended Basic. When you purchase COLORFORTH, you receive
both cassette and RS/DISK versions, the standard fig EDITOR and an extensive instruction manual. Both
versionsand7Spagemanual . . . . . Lo 549.95

Add 52.00 shipping Texas residents add 5 percent
DEALER AND AUTHOR INQUIRIES INVITED

ARMADILLO INT'L SOFTWARE
P. O. Box 7661
Austin, Texas 78712

Circle No. 3

Phone (512) 459-7325
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NEW LOWER PRICES

ASHTON TATE

dBASE II.................. $489.00
BOTTOM LINE STRATEGIST. . . . .. 279.00

C.ITOH
PROWRITER PARALLEL. . . ... ... 309.00
F10585................... 17969.00
F-10 PARRALLEL/SERIAL. . . . . .. 1359.00
QGRAPPLER INTERFACE. . ....... 125.00
PROWRITER 0II............... 789.00

CALIFORNIA COMPUTER SYSTEMS

ASYNCHRONOUS INTERFACE. . . . $129.00
SYNCHRONOUS INTERFACE. . . . . . 149.00
CALENDAR CLOCK. ........... 105.00
RS232 INTERFACE. . .......... 124.00

PROGRAMMABLE TIMER FOR APPLE...99.00
COMSHARE TARGET MARKETING

PLANNER CALC.............. $79.00
TARGET FINANCIAL MODELING. . .249.00
CONTINENTAL SOFTWARE

HOME ACCOUNTANT FOR APPLE...$59.00

HOME ACCOUNTANT FOR IBM. . . . 109.00
DICTRONICS, INC.

RANDOM HOUSE ELECT. THESAURUSS 129.00
PROOF READER. ... ........... 50.00
EAGLE

MONEY DECISIONS . . . ... ... ... $99.00
FORCE Il

MATH* ... ..... e e $89.00
FOX & GELLER

dUTIL . . ................... $68.00
QUICKCODE FORJBASENl. ... ... 219.00
QUICKSCREEN. . ... .......... 129.00

CALL TOLL-FREE
1-800-523-9511

IN PENNSYLVANIA
1-215-868-8219

TMAKER COMPANY

TMAKER IIl. ... ............ $199.00
VIDEX

ENHANCER I, . . ............. 129.00
VIDEX KEYBOARD ENHANCER. . . . 129.00
VIDEX VIDEOTERM FOR APPLE Il . . . 269.00
VISICORP

DESKTOP PLAN APPLEN. . .. ... $179.00
DESKTOP PLAN IBM. .. ... ... .. 228.00
VISICALC . ................. 179.00
VISICALC ADVANCED VERSION. . . .. CALL
VISICALC BUSINESS FORECASTING. 89.00
VISIFILE APPLE IINBM. . . .... . ... CALL
VISILINK . . ................. 184.00
VISIPLOT FOR APPLE. . . ... .. .. 159.00
VISITREND/VISIPLOT . . . .. ... ... 228.00

IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINE,
APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS,
INC., CROSSTALK 1S A TRADEMARK OF MICROSTUFF. INFOSTAR
IS A TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS
AND AVAILIBILITY SUBJECT TO CHANGE WITHOUT NOTICE.
NOT ALL PROGRAMS AVAILABLE IN ALL FORMATS. PLEASE
CALL FOR ADDITIONAL PRODUCT INFORMATION.
MICROHOUSE

P.0. BOX 499/1444 Linden Street

Department 302

Bethtehem, PA 18016

Dealers inquirtes welcome!

INTEGRAL DATA SYSTEMS
IDS MICROPRISM 480 PRINTER. . . $589.00
IDS PRISM-132 PRINTER. . ... .. 1279 oo
IDS PRISM-80 PRINTER. . . . ... ..
INTERACTIVE STRUCTURES
PKASSO .. . ............... $135.00
INNOVATIVE SOFTWARE, INC.
TIMIM. ................... $350.00
GRAPHMAGIC . .. ... .......... 69.00
MATHEMAQIC . ............... 69.00
INFORMATION UNLIMITED SYSTEMS
EASYFILER . . ... ........... $349.00
EASYSPELLER . . ............. 159.00
EASYWRITER B. .. ... ........ 279.00
MAXELL
FD-1 or FH-1-32 (8’’ sSINGLE SIDED) . . . . $39.00
FD-2(8” DOUBLESIDED). . . . ........ 49.00
MD-1 or MH-1 (5%’ SINGLE SIDED). . . . . 31.00
MD-2 or MH-2 (5%’ DOUBLE SIDED). . . . . 48.00
MICROPRO
CALCSTAR . . .. ... .......... $99.00
DATASTAR . . ............... 165.00
MAILMERGE . . . .. ............ 149.00
WORDSTAR................. 279.00
WORDSTARMAILMERGE . . . . . . .. 349.00
MICROSOFT
128K RAM FORIBMPC. ... . ... $389.00
BASIC COMPILER FOR APPLEII. . . . 289.00
126K RAMCARD . . . ... ........ 389.00
192K RAMCARD. . . . . ... ...... 519.00
256K RAMCARD. . ... ......... 659.00
64K RAMCARD. . ............. 259.00
MICROSOFT Z80 PREMIUM PACK . . 489.00
MICROSOFT Z80 SOFTCARD. . . .. 249.00
MULTIPLAN . . . .. .. .......... 199.00
TASC APPLESOFT COMPILER. . . .. 129.00
NORTH AMERICAN BUSINESS SYSTEMS
THEANSWER. ... ........... $229.00
PEACHTREE
ACCOUNTS PAYABLE........... CALL
ACCOUNTS RECEIVABLE. . . . . . . .. CALL
GENERALLEDGER. .. ........... CALL
INVENTORY . . ... ............. CALL
PAYROLL . . . ......... ........ CALL
SALES INVOICING. . . . . ......... CALL
PERFECT SOFTWARE
PERFECT CALC............. $139.00
PERFECT FILER. . .. .......... 199.00
PERFECT SPELLER. . . . ... ... .. 139.00
PERFECTWRITER. . . . .. ....... 199.00
QUADRAM
128K MEMORY EXPANSION. . . . . $380.00
192K MEMORY EXPANSION. . . . .. 475.00
64K MEMORY EXPANSION. . . . ... 280.00
64K MEMOY UPGRADE. . . . . .. .. 129.00
MICROFAZERS ALL MODELS . . . . . .. CALL
QUADBOARD 64K . . . . .. ... .. .. 459.00
QUADBOARD 128K. ........... 599.00
QUADBOARD 192K. . .......... 699.00
QUADBOARD 256K . . .......... 779.00
CONTROLLER FORELITEIl. .. .. .. $99.00
RANAEUTEL. ............... 299.00
RANAELITEN. ... ............ 465.00
RANAEUTEI............... 599.00
. SMITH-CORONA
SMITH-CORONATP-1. . ... ..... $599.00
SORCIM
SUPERCALC BY SORCIM. . . . . .. $219.00
SPELLGQUARD . . ... ........... 189.00

MICROHOUSE

YOUR MICRO-COMPUTER PEOPLE .....
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features offered by six
popular systems

UCSD Directory

Steven Lesh — A description
of UCSD at the byte and bit
level

0S-9, A Structured Operating
System

Mark J. Boyd — One of the
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8-bit microprocessors

Color Disk BASIC:
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Operating Systems Feature

64 Fractionated BASIC

LeRoy Moyer — Automate
fraction calculation
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o The Learning
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70 Four-Color Hi-Res Graphics
for the VIC-20

Brian S. Zupke — Use the
joystick to draw four-color
pictures

72 VIC Player

Phil Daley and Bob Tripp —
Learn music with this five-
octave keyboard program

82 An Inexpensive Lightpen for
the VIC-20, C 64, and Atari
David A. Bryson — Construct
a lightpen for only $15.00
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90 HEXPAD: PET Utility for
Machine-Language Key-ins

Bob Sullivan — Redesign your
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Randall Hyde — Passing
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10 PET Vet

Loren Wright — A review of
the Script 64 and WordPro 3
Plus/64 wordprocessors
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14 From Here to Atari

Paul Swanson — The InHome
keyboard for the Atari 400,
Atari 1200XL map modes, and

more

18 CoCo Bits

John Steiner — More
information on video output

98 Interface Clinic

Ralph Tenny — A discussion
on interface components —
the latch and shift register
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286K
per 3"
disk
cartridge!

. ppEgs RETURN KEYTO pegly (0or - B

Lk

. Q_,\;vmw g e T

AFTER YOUR FIRST DRIVE
GO WITH AMDISK.

The AMDISK-l Micro-floppy disk system is an
engineering breakthrough in disk size storage
capacity, media protection and user conven-
ience. It's fully compatible with your Apple II*~
and Apple lle and is furnished with an in-
terconnect cable. Enjoy a full 286K storagef
capability and the extra convenience of the new
3" hard plastic encased diskette. Packed 10 per

box, the disk cartridge fits into a shirt pocket and
is easy to mail.

Suggested Retail Price . . .. $299(3” cartridge $6.99 ea.)

2201 Lively Bivd

The Amdisk Single Drive system is ruggediy con-
structed for years of trouble-free operatior and is

backed with our 90 day warranty on parts and
labor.

Just circle the reader service number for com-
plete specifications.

* Apple Il is aregistered trademark of Apple Computer. in¢
t Reguires recording on both sides

e Elk Grove Village. IL 60007

(312)364-1180 TLX: 25-4786

Amdek . . your guide to innovative computing!
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Editorial

y favorite computer dictionary

offers this definition of an
operating system: 1. An organized col-
lection of techniques and procedures for
operating a computer. 2. A part of a soft-
ware package (program or routine} de-
fined to simplify housekeeping as input/
output procedures, sort-merge generators
data-conversion routines, or tests.

Now you ask, 'OK, but what really
is an operating system?’’ Unfortunately
the definition will not get much
clearer. If you are technically oriented
and know your computer inside as well
as out, you don't need a better defini-
tion because you already have a good
understanding of operating systems.
But, if you're still in a fog, read the ar-
ticles in our feature section beginning
on page 20.

Of course, whatever your level of
knowledge, we all know that the
operating system is crucial to the
running of any computer. The reason
we have problems using different soft-
ware on different computers is that the
operating systems aren’'t compatible.
The logical solution seems to be to pro-
vide a standard operating system that
could run on many different com-
puters. Some steps are being taken in
this direction.

As you read through this issue
you'’ll notice that operating systems are
usually developed for a particular chip
or by a company for its computers. The

6502 world, where there is no standard-
ization, provides the most problems;
you’ll find Commodore BASIC, Atari
BASIC, Atari DOS, Apple DOS, and
more. For the most part, 6809-based
computers are standardized to FLEX or
0S-9, and UNIX is becoming a standard
for 68000-based machines.

When you get involved with com-
puters based on the Z80, 8086, etc.,
you'll find that CP/M is supported by
virtually all of these computers. Because
all the machines use one operating
system, more software is available for
these machines than those based on
other microprocessors. As a result, many
of the manufacturers of the new com-
puters have chosen the Z80 or 8086. And,
manufacturers of 6502 microprocessors
are beginning to plan for CP/M com-
patibility on their machines. For in-
stance, Commodore has made provisions
for the Z80 or 8086 on their C 128,
although neither option is yet available.
There will be a Z80 cartridge for the
Commodore 64, too. A Z80 card is
available for the Apple, as well as a 6809
card, which will allow for CP/M, OS-9,
and FLEX.

Maypnu ) Mapae

Marjorie Morse
Managing Editor

MICRO Moves North!

Our new address is: 10 Northern Blvd., Northwood Executive Park
P.O. Box 6502
Ambherst, NH 03031

Our new phone number is: {603) 889-4330

No. 61 - June 1983
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Letterbox

New FCC Ham Radio Proposal

Dear Editor:

Since the April issue of MICRO
featured Communication, [ thought
you should be aware that the FCC is
now proposing a new class of amateur
radio license requiring NO morse code
test. The class will be intended for peo-
ple whose primary interest is in com-
puters or experimentation rather than
the traditional amateur goals of work-

ing all states or all countries. The
license will probably be restricted in
power and in frequency, and will be
mainly for short-range high-quality
communication such as data links.
The existing ham radio community
is vigorously opposing this new class
and has organized letter-writing pro-
grams to the FCC stating their opposi-
tion. I would like to suggest that the
readers of MICRO would be among
those to benefit from such a new class

of license. The FCC should hear from
more computer people since the ham
radio voice will be well represented
opposing the idea.

I believe connecting a radio link to a
computer will open a new mode of com-
munication. Comments should be
addressed to the FCC referring to docket
= 83-28 FCC, Washington DC 20554.
Send your comments to MICRO too.

An anonymous radio ham/computerist

Updates
and Microbes

Interface Fixes

Four misprints appeared in my arti-
cle ‘‘Building a Parallel Printer Inter-
face’’ {53:23]. In the diagram on page
23, lines AO and A8 are interchanged. In
the same diagram, the STROBE line
should not be connected to +5. On
page 24 there are two errors in the sec-
ond column. About halfway down, the
text should read ‘‘...simply use the Q
output from U8 rather than Q.”’ Finally,
on the next-to-last line of column 2,
the STA command should be changed
to LDA.

Rolf B. Johannesen
Rockville, MD

Line Correction

There is an error in my article, "'A
Binary Search Routine’’ (57:37]. Line
10170 in both listing 1 and listing 2
should be:

10170 For J=J TO 0 STEP —1
instead of
10170 For J=J TO 1 STEP —1

Alfred J. Bruey
Jackson, MI

Send your comments, insights,
ideas, or bugs to Letterbox, MICRO,
P.O. Box 6502, Amherst, NH 03031.

8
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LI Yes! Enter my subscription to MICRO, and

send me the next 12 issues for just $24.00.
| save $6.00 off the newsstand price!

Name
Address
Git [J Commodore 64 [ VIC-20
Y O Apple OPET
State Zip 3 Atari 40C O Atari 800
O Other:
I'm paying by (O Check a Mo O VISA O MasterCard For Faster Service Call*
1-800-345-8112
Card # Exp.Date (In PA: 1-800-662-2444
Signature VISA or MasterCard Only

AICRO

Books

NEW for VIC-20 Users!

Mastering Your VIC-20
With 8 BASIC Projects

A book that makes learning to
program your VIC-20 fun! Con-
tains 8 projects and programs.
Games, utilities — even a VIC-20
version of “‘VisiCalc.” All 8 pro-
grams on cassette to help you
learn faster.

O Mastering the VIC-20 @ $23.95

NEW for OSI) Users!
MICRO on the OSI

Includes Machine-Language
enhancements and BASIC Aids,
hardware modifications for
enhanced/reversed video, pro-
grams for control code and
upper/lower case entry. A valuable
programming tool.

O Micro on the OSI @ $19.95

Best Sellers for
APPLE Users!

MICRO on the APPLE

Programming aids, utilities,
games, enhancernents. Together
Volumes 1, 2, and 3 contain over
100 programs on diskette. Fully
documented and explained.

J 3-Volume Gift-Boxed @ $59.95
0 Vol.1J Vol.20 Vol.3 $24.95 ea.

Please rush the. MICRO Books I've checked above to:

Name

Address

City

State Zip

(Allow 6-8 weeks for delivery)

I'm paying by: O Check O MO
OVISA OMC

TotalEnclosed:$
(Add $2.00 s/h per book. MA res. add 5% tax)

Visa/MC #
Exp. Date:

,MCRO Reader Service Card

The numbers below correspond to the numbers imprinted on the advertisements
in this issue of MICRO. This card valid for 90 days only.

Mail information to:

Name
Address
City State Zip
1 2 3 4 5 6 7 8 9 10 11 12 13
14 15 16 17 18 19 20 21 22 23 24 25 26
27 28 29 30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49 50 51 52
53 54 55 56 57 58 59 60 61 62 63 64 65
66 67 68 69 70 71 72 73 74 75 76 77 78
79 80 81 82 83 84 85 86 87 88 89 30 91
92 93 94 95 96 97 98 99 100 101 102 103 104
105 106
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Search and Replace

Printouts

Equipment Compatibility

Form Letters and Variable Data

- Special Features

MICRO

No. 61 - June 1983

OHIO SCIENTIFIC

NEW PROGRAMS!

SCOUT —Full color, machine
language, fast action and
graphics! After a year of
development, comes the all
machine language SCOUT.
Patrol the planet surface pro-
tecting and saving the human
population from abductors.
Turn your OSI into a real ar-
cade!

$24.95 C4PMF, C8PDF.

Send for our FREE catalog.
We have what you want for
less: S-FORTH $39, FULL
SCREEN EDITOR $19,
ADVENTURE $19, SKYHAWK
$8, TOUCH TYPING $19, IN-
TELLIGENT TERMINAL $24,
THE WIZARD'S CITY $12,
UTILITIES, and much more for
the C1P to the C8PDF.

(312) 259-3150
AURORA SOFTWARE
37 S. Mitchell
Arlington Heights,
ltinois 60005

Circle No. 8

*w0QPU SENGEL

“CARD/?"
(CARD/PRINT)

UNIVERSAL CENTRONICS
PARALLEL PRINTER
INTERFACE FOR THE VIC-20@

Now you can use your VIC-20® with
an EPSON MX-80 printer, or an OKI-
DATA printer, or a TANDY printer, or
just about anybody's printer. And you
don't have to give up the use of your
user port (MODEM), or change to
special printer commands, or load any
special software driver programs to do
it.

® QOutputs standard ASCII codes to

the printer.

® Plugs in the VIC-20@ printer serial

i/o port.

® Understands all standard VIC-20@

print commands.

® No modification to your VIC-20@,

@ No special programs required.

® Includes all necessary cables to

hook up a standard printer using
centronics parallel input.

® MADE IN THE U.S.A.
The "CARD/?7" is a product of CARDCO. Inc

$79.95
oz

Cirele No. 9

TO ORDER:

P. 0. BOX 18765
WICHITA, KS 67218
(316) 263-1095

Personal checks accepted
{Allow 3 weeks) or

C.0.D. (Add $2.00}
Handting charges $2.00
VIC-20~ is a registered trademark of Commodore




SYSTEMS INTEGRATOR

INTRODUCING:
ZYTREX , PET VET {continued)
ZT14411

CMOS BAUD RATE
GENERATOR

REPLACES MOTOROLA MC14411

PIN/FUNCTION COMPATIBLE

IMPROVED FREQ OUTPUT
DRIVE (4 LSTTL LOADS)

FULLY STATIC OPERATION
TTL-COMPATIBLE INPUTS
WIDE OPERATING VOLTAGE

FREE EVALUATION SAMPLES
FOR VOLUME USERS

$6.20 EACH AT 1000 PCS.

ZYTREX CORPORATION
224 NORTH WOLFE ROAD
SUNNYVALE, CA 94086

(408) 733-3973 WordPro 3 Plus/64

Circle No. 10

fi |
P OOPU SENGEL:

CARDBOARD 6
$87.95

An expansion interface for the VIC-20.
Allows expansion to 40 K or accepts up
to six games. May be daisy chained for
more versatility.

CARDBOARD 3
$39.95

Economy expansion interface for
the VIC-20

CARD “?” CARD/PRINT
$79.95

Universal Centronics Parallel Printer
Interface for the VIC-20 or CBM-64.
Use an Epson MX-80 or OKIDATA or
TANDY or just about any other.

CARDETTE
$39.95

Use any standard cassette player/re-
corder with your VIC-20 or CBM-64

LIGHT PEN
$29.95

A light pen with six good programs to
use with your VIC-20 or CBM-64

Prices subject to change.
TO ORDER: P.0.BOX 18765
WICHITA, KS 67218
(316) 263-1095
Personal Checks Accepted (Allow 3 Weeks)
or C.0.D. (Add $2) Handling Charges $2.00
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Special Features

Next Month

In my July column I'll take a look at
FORTH as a development tool for com-
mercial software on the Commodore
64. Also, I'll review some new books
for the VIC.

MICRO

MCO/IPL SENSEL: .

QUICK BROWN FOX

The #1 word processor!

GENERAL LEDGER
(VIC-20)

$60.95
$19.95

CHECK MINDER
vic-20 $19.95 c-64 $24.95

HOME INVENTORY $19.95
(VIC-20)

CENTIPOD $27.95
Like Centiped, only better!

FROGEE $27.95

The exciting arcade game of Frogger.

MOTOR MOUSE $29.95
What a cheese’'ee game!
CRIBBAGE
vic-20 $14.95 c-64 $17.95
This is the game of Cribbage.
STAR TREK
vic-20 $12.95 c-64$17.95
Excellent adventure game!
MASTER MIND
vIC-20 $12.95 c-64 $19.95
Makes you think.

$9.95

ROACH MOTEL
$12.95

Kiil the bugs!
$14.95

YAHTZEE 1.1

YAHTZEE 2.1
Circle No. 12

TO ORDER:

P. 0. BOX 18765
WICHITA, KS 67218
(316) 263-1095

Persgnal checks accepted
(Allow 3 weeks) or

C.0.D. (Add $2.00)
Handling charges $2.00
VIC-20@ is a registered trademark of Commaodore

FOXSOFT™

Presents....

\J;)rgte Byter™

For the Commodore 64~

The user affectionate sprite development
program. Menu-driven, Mono/Multicolor sprites,
joystick/keyboard, Tape/Disk. 20K w/FAST
machine language routines. Over 60 com-
mands: ROTATE (any angle 0-360), INVERT/
OBVERT, SHIFTS, SYMMETRY, AND/OR,
REVERSE, REVIEW, MOVIE (animation).
Create and Edit up to 128 sprites per file.
For programming efficiency and FUN!

PLUS
The Game Maker
Automatically prepares a base for game de-
velopment-up to 32 sprites WITHOUT DATA
STATEMENTS! Adds SPEED to your games.
Saves memory too.

Toorder: Send check(U.S. Funds) $29.95 for
Cassette, $34.95 for Disk. Dealer inquiries
invited.

FOXSOFT-

P.O. Box 507
Deer Park, Texas 77536
(713) 473-6723 3

A Division of Foxfire Systems, Inc.

CircleNo. 13 13




ACORN 68666

ATTACHED
PROCESSOR
FOR THE
APPLE II™

HARDWARE
o 48000 Microcomputer with 16 MHZ clock

e 131,072 Bytes of RAM Memory

e 32,768 Bytes of ROM Memory

* Two RS 232¢ seriat ports up to 9,600 bps

e One million bps interface with APPLE™

® Seven levels of vectored interrupts

e Real time clock and timer

® Separate case and power supply

SOFTWARE

® Uses only one peripheral siot in the APPLE™

o Invisible operation with APPLESOFT or PASCAL

* Compatible with Compilers and 6502 Assemblies
® 48000 Assembly Language Development System

Wirite or call for a free brochure or send $10 tor 100 page
users manual (refunded with order for ACORN)

ACORN SYSTEMS INC.
4455 TORRANCE BLVD., #108 ¢ TORRANCE, CA 90503
Telephone (213) 371-6307 .
Circle No. 14

*Apple, Apple Il and Applesoft are the trademarks of Apple Computer Co

Commodore 64" & Apple I’
Assembly Language
Debugger ‘

If you are developing
software for the
Commodore 64 or
Apple Il or are interested ¥4
in assembly language programming, you needed this
finely-crafted aid “yesterday” All the features you'd
expect in an advanced debugger are included — step,
breakpoints, windowing, super-complex conditional
breaks, symbolic debugging, patch, show prior 128
steps, and compiled BASIC-like language. Supplied
complete with a detailed instruction manuai. A new
data sheetis available on request.

PTD-6510 Debugger for Commodore 64 . . .. .. $65.10
PTD-6502 Debugger for Apple ll and lle . .. ... $49.95
Manual (only) for above,each ............... $10.00
DisKit 64 Fast single disk copy

(+utilities) for Commodore 64 . .............. $75.00

*PTD-6510 (Commodore) requires 1541 disk drive.
PTD-6502 (Apple) requires DOS 3.3, 48K.

PTERODACTYL
SOFTWARE "

200 Bolinas Road #27, P.O. Box 538
Fairfax, CA 94930 (415) 485-0714

Circle No. 15

From Here To Atari

any companies supply products that can be attached

to the Atari 400 and almost as many supply products
for the Atari 800. Starting with this column, I will include
a description of one of these products each month.

InHome B Key Keyboard

I recently installed an InHome keyboard in a
customer’s Atari 400 computer. This keyboard replaces
the membrane keyboard inside the case. The membrane
keyboard is smaller than a standard keyboard but the In-
Home keys are placed at the standard distances from each
other. In order to do this and still fit the new keyboard, into
the same space, a few of the keys at the ends of the rows
were relocated to places on each side of the spacebar.

Specifically, there are five relocated keys: CNTL, TAB,
CAPS/LOWR, BACK S, and ESC. A period of adjustment
is required for touch typists who are very familiar with the
layout of the Atari 400 and Atari 800 computer keyboards.
The most annoying part of the adjustment is the relocation
of the BACK S key. The BREAK key on the InHome
keyboard occupies the spot formerly occupied by BACK S.
I feel that this point is the keyboard’s major weakness; the
BREAK and BACK $ keys should be reversed.

Once you get past the adjustment period, the keyboard
has obvious advantages. All of the keys, including
SYSTEM RESET and the three function keys, are full
stroke keys on this board. In addition, increasing the
distance between the key centers to the standard distance
of typewriters makes word processing and other text-
oriented tasks even easier. All except one of the keys are
labelled almost identically to the keys on the Atari 400
computer keyboard. The only one completely changed is
the Atari key, which is now the InHome key.

Adding an InHome keyboard and a 48K memory board
to an Atari 400 makes it almost equivalent to an Atari 800
at a savings of up to $200. You still don’t have a right car-
tridge slot, but that is starting to look like a vestigial organ
of Atari 800 computers. Also missing is the circuit for at-
taching a monitor. For more information write to InHome
Software Inc., 2485 Dunwin Dr., Mississauga, Ontario,
Canada L5L 1T1.
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by Paul Swanson

On Map Modes

The new Atari 1200XL computer has two new map
modes. One of them is mode 15 which is a four-color mode
with 160 dots horizontally and 192 vertically. Trying a
GRAPHICS 15 statement on an Atari 400 computer or an
Atari 800 computer will produce an error 145 because the
operating system does not support that mode. It is
available on both of those computers, but you must supply
your own display list or alter one supplied by the operating
system.

Listing 1 alters-the display list that results from a
GRAPHICS 8 statement. The FOR/NEXT loop in lines 40
through 70 performs this alteration. Line 30 gets the loca-
tion of the start of the display list first, then the
FOR/NEXT loop investigates the list and makes the
changes. The specific differences are two types of com-
mands. A decimal 79 [$4F] loads the memory scan counter
for the mode 8 screen. This gets changed to a decimal 78
($4E) for a mode 15 screen. Decimal 15 ($OF) is a mode line
command that displays one mode 8 line on the screen. The
decimal 14 ($0E| causes a display of a mode 15 line
instead.

The numbering of the commands and the modes can be
a little confusing. There are two distinct numbering
systems used. The modes declared in GRAPHICS
statements are OS (operating system) modes and obey a
numbering system quite different from the internal
numbering system, referred to as the IR (internal register)
mode. OS mode 8 is IR mode $F and OS mode 15 [Atari
1200XL computers only) is IR mode $E.

ATARI 1200XL HOME COMPUTER™

The FOR/NEXT loop occupying lines 80 through 150
draws three diagonal bars of color on the screen. The
BASIC ? (PRINT) statement to a map mode screen is not
documented at all as far as I have been able to determine.
It interprets one screen dot per character in the string. If
the screen is a two-color screen, as in this example, only
the last bit is used in each character. Therefore, if the
ATASCII value of the character is an odd number, the
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SCIENTIFIC 84¢c

AWARE ASSUCIATES, (T0.

-card

Questionnaire Analysis Software

« Micracamputer based
Avoid the expense of contract services - do everything in-house on
your own Apple I+ micracomputer.

« Easy data entry
Avoid time consuming keypunching. Uses respondent-marked cards
entered with an Optical Mork Reader (keyboard entry alsa possible).

* Comprehensive data onalysis
Sort on any variable(s), 1ally all responses, conduct cross tabs,
correlations, linear regression, frequency distributions, and more.

« Complete editing capabilities
Weight items, derive composites, add or delete items, ond more.

* Easy-to-use
Programs ore user friendly, menu driven, and interoctive. No special
camputer expertise is required.

Call or send for more information today.

SCIENTIRC SOFTRARE ASSUCIATES, (TC.

BOX 208 - WAUSAU, Ri.  SLLOL

TELEPHONE:  (789) 8L - 20EE
Circle No. 16

Apgple i+ is a registered trademark of Apple Camputer, Inc.

PET/CBM™

SOFTWARE SELECT!
8032 OR 4032

DISPLAY DISPLAY

FROM THE KEYBOARD OR PROGRAM
NOW RUN WORD PRO 3 ORWORD PRO 4

FROM THE SAME MACHINE

Available for either 4000 or 8000 Series

ALSO:
For 2001 /7 3000 Series Computers

Operate these Models in a Full 8032 Like
Display For Word Pro 4*
and all other 80 Column Software

All installation instructions included.

EXECOM CORP.
1901 Polaris Ave.
Racine, Wl 53404
Ph. 414-632-1004 Circle No. 17

PET/CBM a trademark of Commodore Business Machines
*trademark of Profes_sional Software, Inc.
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From Here To Atari (continued)

foreground color is used for the dot and the even numbers
produce background colored dots. The ?#6 method is used
in this example because DRAWTO cannot be restricted to
only even numbered or only odd numbered columns.

The requirement for the even or odd numbered col-
umns is due to the operating system ‘'thinking’’ that it is
maintaining a mode 8 screen. Altering the display list
causes the screen image to be interpreted in bit pairs.
Beginning on an even row, bit pairs of 01 (binary| result in
a dot of the color in register 0, 10 to register 1, and 11 to
register 2. Note that this follows the same scheme used in
the BASIC COLOR statement numbering.

Listing 2 produces the same display on an Atari 1200XL
computer as does Listing 1. Since the operating system
“"knows’’ that it is a four-color screen, the numbers 1, 2,
and 3 are used instead of the pairs 01, 10, and 11. On four-
color screens, each character in the string contributes the
last two bits of its ATASCII value.

Listing 3 demonstrates the increased resolution be-
tween mode 7 and mode 15. This listing (and Listing 1}

will work on the Atari 400 computer and the Atari 800
computer as well as on the Atari 1200XL computer. Lines
10 through 70 draw the three colored bars on a mode 7
screen. Lines 80 through 100 wait for the RETURN key.
Lines 110 through 140 convert the display list to mode 15.
The screen will shrink to one half height because mode 7
has only half the number of lines as a full mode 15 screen.

POKEY Times

I recently received a letter from Ian Chadwick, the
Associate Editor of InfoAge and author of Mapping the
Atari. He suggested that Iinclude some information on the
POKEY timers in my column. His observation that the
Atari documentation ‘does not adequately cover them has
some merit.

There are three of these timers available for use. All of
the times use the AUDF values for initialization, which
are the same values used for sound channels O through 2.
STIMR is another location actually used to start the
counters. Each timer sets an interrupt when it counts
down to zero.

A couple of peculiarities about the timers reveal some
interesting insights into how they operate. They are en-
abled by setting the corresponding bit at location 16
{decimal) to one. Set timer 1 by POKE 16,193. Note that
the keyboard, including the BREAK key, no longer func-
tions. Press SYSTEM RESET to restore the keyboard. The
reset puts the value 192 [decimal] back in location 16,
disabling the interrupt.

POKEing 193 into location 16 enabled timer 1 when
the AUDF value was zero. This causes a constant inter-
rupt, leaving no processor time available and masking all
other maskable interrupts. SYSTEM RESET is a non-
maskable interrupt that can override the timer interrupt.

Now POKE 53760,10, which sets AUDF1 to 10, giving
timer 1 some time when it is counting before it generates

16 MICRO

the interrupt. POKE 16,193 to enable the timer and hold
down the space bar. Notice that the auto-repeat is irregular
and slower and that the keyboard click changed its tune. If
you POKE a number smaller than 10 into AUDF], the
auto-repeat will be even slower, the limit being a zero in
AUDF1, which stops everything.

Although the examples are BASIC, the BASIC language
cannot really function with these timers because interrupt
routines cannot be written in BASIC. In machine
language, an interrupt routine can handle the timer 1 in-
terrupt very effectively. One of the best uses for the timer
interrupts is to time two external events like pulses on the
controller jack pins. Set AUDF1 to the interval you want
to use to time the event first. Alter $0210 and $0211,
which is the interrupt vector. Store your interrupt routine
starting address here. Set up a flag and a counter in
memory and set the flag to zero. Last, enable the interrupt.

The interrupt routine is in three sections, controlled by
the value in the flag. When it is zero, just poll the first
signal. If it is present, set the flag to one, store anything in
location $D209 (this is STIMR — writing to this location
initializes all timers to the AUDF value|. Then zero your
counter, PLA and RTI. Make sure that you pull A before
any RTT and always restore X and Y and any other registers
you affect or you will probably crash the system. If the flag
is one, increment the counter and test the second signal. If
it is present, set the flag to 2 before you restore the
registers and RTIL. If the flag is 2, just restore registers and
RTL

That sequence will time the duration between the two
events polled in the units determined by the value in
AUDF1. To start the sequence, just store a zero in the flag.
Check for the flag equal to 2 for a completed timing se-
quence. When the flag equals 2, the counter value is valid.
Note that the units are N/63921 seconds, where N is the
AUDF1 value, so using 64 for AUDF1 produces units
reasonably close to milliseconds. Altering AUDCTL can
change the frequency used if this is an inconvenient unit
— the default 64 KHz can be altered to about 15 KHz or
about 1.79 MHz. The exact frequencies are 15.6999 KHz
and 1.78979 MHz for these alternates.

Next Month

The 850 interface seems to be an interesting yet
misunderstood device. July’s column will clear up ques-
tions you may have. Next month’'s hardware product
description will be of the new 80-column RGB interface
recently announced by Austin Franklin Associates.

AICRO"

Send your letters to: Paul Swanson, 97 Jackson St., Cambridge
MA 02140.
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SJB DISTRIBUTORS.

THE MOST COMPETITIVE
PRICES ON COMMODORE.

[Hcommodore | vcEensoce. ... 75 MasterCard, Visa,
ag g 32} %g:gg ---------------- % Money Order, Bank Check
NEW COMMODORE PRODUCTS | 1’539 printer Interface ........... 65 | COD (add $5) accepted.
CBMG4 ... Call | Gossette Interface ................. 27 | Add 3% surcharge for credit cards.
ggm g:;’gg """""""""""" $ 695 Home Finance Package (6 fapes) .... 47 In stock items shipped within 48 hours,
Com 1520 plater Zggg GOrf (64aIS0). ................... 30 | FOB, Dallas, Texas
CBM 1701 Coior Monitor 279 | OmegaRace................... .- 30 | Al products shipped with manufacturer's
e Qnfheg T Arcade Joystick - Heavy duty w/2 firing waranty.
B Series Software ................ Cali buttons! Great forthe VICor 64 .... 25
SOFTWARE FOR CBM 64X MONITORS - GREAT Prices are subject to change without natice.
Word Processing (WordPro 3*) ... ... $ 69 RESOLUTION (64 OR VIC)
P (IORE) e 60 | Amdek Colorl................... $ 209 TO ORDER
Wiiter's Assistant (easy and flexible). ..~ 99 wnﬁ';,"l,co:;ﬂ go.. . T ;—?g cglo-cl;-;g;:::: =
File Assistant (database withmerge). .. 99 Comrex 6500 - 1 3 .C'o.lér. e 299 800-442-104
Spreadsheet Assistant . ............ 99 | Tanstar 20 (High Resolufion 44 8
BPe_rs. anrzgril)ce G?hlstg;reot reports) . .. gg Green Phosphor) 129 (Within Texas)
usicalc (Spreadsheet) ... .......... ERPNOT) e
Coco ll (buiidyour own games easity). .. 45 Video/AudioCable ............... 15 Business Hours
gome ﬁc;uming/ %uc:/u':?e .......... 39 PRINTERS - LETTER QUALITY Mon.- Fri. 8 to 6, Sat. 10-2
eneral Ledger, )
(Wi check waing) ... «a130 | Daniog2s, 28 e 111" 64 Wi for fee catlog
CBM Egsyfinance ................. 50 | ComRiter, 17¢ps................ 819
CBM EasyScript................... 80 | Transtar 130, 16 cps (auto load, GAME OF THE MONTH
CBMEasyfile. .................... 80 wpfeatutest). . ................. 769 Adventu-Writer (make your
Data Manager.......... e 70 NEC 7700 series................. 2350 own adventure game) ........... 39
Stock(investment analysis) .......... 80 | NEC 3500 series................. 1600
Pet Emulator (emulates 4.0 basic).... 30
rSpr(:teﬁMﬂgic ﬁgus? joystick PRINTERS - DOT MATRIX
0 design sprites). . ................ 19 i
Assembler Package (cassette or disk, ggs'ﬁnegfi,,,',g? %%gg,]sp hICS ggg
compiled, includes editor, loader, Epson MX-80 w/Graftrax. ........ .. 349
disassembler) ................... 39 | CBM Graphics forEpson........... 65
Spacebelt. .. ..................... 20 Okidata 82A, 120 cps (serial
Refroball ..................ove 34 andparallel . .................. 429
INTERFACES & ACCESSORIES NEC 8023A (parallel) ... .... 439
80 Column Expander. .............. s159 | Okidata92................. .. 999
VIC 1600 Modem . . . .............. a5 Star Gem!n!, 10, 360
VIC 1650 (auto answer, auto dial). ... 150 Star Gemini, 15, ................. 499
VIC 1525 Graphic Prinfer . .......... 329 COMMODORE BUSINESS
VIC 1530 Datasette Recorder. .. .. ... 65 SERIES
VIC 1541 Disk Drive. .............. 329 SuperPet (5 languages,
VIC Switch (connect 8 64's or Vics 2 PrOCESSOMS) . v vvvenreenevnnn $1409
toprinfer, dd) ................... 149 CBM 8032 Computer, 80 Column ... 1029
|EEE Imterface (64) ................ 85 CBM Memory Expansion, 64K. ... ... 359
PET-{EEEcable.................... 33 CBM 8050, 1 mg. Dual Drive. ... ... 1259
|EEE-JEEE cable (2m). .............. 43 CBM 8250, 2 mg. Duat Drive. ... ... 1500
Paraitel Interface (Epson, Okidata, CBM D9060, 5 mg Hard Disk. . . ... 2240
IDS, NEC) ....................t 80 CBM D9090, 7.5 mg. Hard Disk . ... 2600
RS-232 Printer Interface (Okidata, CBM 2031, 170K Single Drive (New) 489
Diablo, ef¢). .................... 60 DC Hayes Smart Modem........... 220
Programmers Reference Guide . ... ... 18
Verbatim Diskettes (10 per box). ... .. 26 BUSINESS SOFTWARE
Victree (Programmers Utilty). ........ 75 | WodProd* orS*................ $ 309
Administrator. ............... .... 489
VIC PRODUCTS & ACCESSORIES VisiCalc (expanded) .............. 199 SJ8 DISTR|BUT°BS INC.
8K RAM Memory Expansion Carfridge . .. $ 40 | The Manager (database). ....... ... 199 10520 Piano Road, Suite 206
TOKRAM. ..o 70 | BPIA/R G/L, Job Cost, Inventory, Dallos, Texas 75238
24KRAM. ... 105 Payroll. . ......cvvveiianen ea 325 {214) 343-1328 cCicleNo. 18
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CoCo Bits

by John Steiner

ast month [ commented about
Laccessories that connect to the RF
output of the CoCo and provide video
output for a monitor. I was not precisely
correct: the monitor adapter hooks
into the input of the modulator. The
unit from Computerware requires
removal of the 1372 video IC, which is
installed in a socket that comes with
the kit. They are reinstalled as a
package in the 1372 socket. Three
wires leave this assembly to provide
power and video to the preamplifier cir-
cuit board. The board is postage-stamp
size and can be attached to the RF
modulator case with the double-stick
foam tape provided. A single clip is at-
tached to the audio input line of the
modulator, and a jumper is provided
that must be cut if you are using a color
monitor. Two cables exit the assembly,
allowing separate audio and video
signals to be available.

Needless to say, I had to justify the
purchase of this board, so I bought a
green screen monitor. The conversion
was worth the expense as the crispness
and clarity compared to a television are
amazing. The RF output is available in
addition to the video signal, which is a
real advantage for demonstration pur-
poses. There is a disadvantage in that
selecting black and white mode kills
color at the RF output, while selecting
color puts a fine cross-hatch pattern on
the monitor, making it difficult to read.
Interestingly, high-resolution color
graphics are still available in B/W
mode even though there is no color-
burst signal present.

Recently I had a long chat with Bob
Rosen of Spectrum Projects. While
talking with Bob about using the Color
Computer with a TV, the subject of
radio frequency interference [RFIj came
up. If you own a CoCo disk system,
probably you are already aware of in-
terference caused by the drive cable.
Repositioning and coiling the video
cable have been my only reme-
dies for the problem, and yet the in-
terference still persisted. In addition,
selecting the 64K RAM mode increased
the interference to a point where it was
extremely annoying. The problem was
one of the major reasons I wanted to
use a monitor, which isn’t affected by
RFI.

Bob suggested a solution to the
problem: replace the standard audio-
type cable Radio Shack provides to con-
nect CoCo to the monitor with a
higher-quality 75-ohm video cable with
phono plugs installed. The cable can be
made easily using RG-59 Coax and two
RCA-style phono plugs; or many video
specialty stores have them readily
available. I have a video dubbing cable I
purchased for my video tape recorder
that contains video and audio lines.
Replacing the Radio Shack cable
significantly decreased the inter-
ference, though it was not eliminated
entirely. My next step will be to coil
the cable through a 1-inch toroid coil.

While on the subject of video in-
terference, removing the TV/computer
switch, running the cable directly to
the coax inputs or through an adapter
to the 300-chm VHF terminals is ad-
vantageous. Don’t try to ground the
cable or shield to the TV set chassis
ground, as I have heard some people
suggest. Connecting to chassis on
many TVs may be unhealthy, not only
to your computer equipment, but to
yourself. Some TV chassis are tied
directly to the AC line terminals, and
connecting the TV plug backwards
would be an unforgetable experience

If you do much work with machine-
language files, probably you have
wished that you could log the start,
end, and execute addresses of your
files. Ken Christiansen provides a short
utility that will provide you with that
pertinent information from either a
disk or tape machine-language file. To
use the routine, first load {or CLOAD]
the program in listing 1, then load your
machine-language file. Once loaded,
type RUN. The screen will clear and
provide both decimal and hex values
for the file. There are a few limitations:
first, HEX$ is available only on Ex-
tended Color BASIC CoCos. Secondly,
auto executing programs and programs
that must occupy workspace required
for listing 1 must be loaded with an
offset. For example, CLOADM
'filename”’, 2000 will load the program
2000 bytes higher than it normally
resides.

Last month I promised to comment
further on FLEX as I get more ac-
customed to working with it. For

those who may not be familiar with.

using a DOS, commands may be
memory-resident or disk-resident. If
you specify a command, the DOS first
looks in memory to see if the command
routine is stored there; if not, it turns
on the drive and searches the disk. This
allows the flexibility of writing your own
commands, which can be added to the
disk. If a command is not on the disk, a
"NOT FOUND'' response is printed.

Most commands can be given with
files or operation data specified after
the command. For example, ‘'LIST,
<filename>’' will list the textfile
called filename to the CRT or terminal.
“"DATE, month,day,year'’ will install a
new date. In all, there are over 50 com-
mands, files, and utilities included in
the package. The EXEC command has
the ability to execute FLEX commands
stored in a text file. For example,
initializing a new disk requires at least
three separate commands. These com-
mands can be stored in a textfile and
implemented by typing '‘EXEC,
filename.'' Each command in the file
will be read and executed. You can use
the BUILD command to build a textfile
that contains the desired commands.
BUILD is not a text editor but allows
entry of single lines of text.

FLEX files can be individually pro-
tected, unlike R/S DOS, by using the
PROT command. Files can be write-,
delete-, or catalog-protected. A write-
protect automatically delete-protects
as well. The catalog-protect prevents
the file from being displayed during a
CATALOG command.

LISTING 1

10 CLS : P=PEEK(487)*256 + PEEK
(487)*256 + PEEK(488) : PRINT
“START DEC";P; : PRINT “HEX"",
HEXS$(P) : 'START

20 P=PEEK(126)*256 + PEEK
(127)—1 : PRINT “END DEC";P;
: PRINT “HEX'";HEX$(P) : 'END

30 P=PEEK(157)*256 + PEEK(158):
PRINT “EXEC DEC";P; : PRINT
“HEX";HEX$(P) : 'EXEC

You may contact Mr. Steiner at 508
Fourth Ave. NW, Riverside, ND 58078.

N
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BUSIWRITER A Honey of a Word Processor

Why word processors?

Word processors allow the user to quickly and easily create letters,
memos, notes, reports, term papers, manuals, poetry and any other writ-
ten information using the memory of the computer as a pencil and
paper. The computer display or terminal acts as a window through
which the user views the information as it is entered. The outstanding
advantage of using BUSIWRITER is that it acts not only as a pencil and
paper but as a perfect eraser and automatic typewriter.

e an=\

(-~ FoRwagaNTRvEUN Fol-Nel« N, §—0I

OomOBooagOmnMaBsisem: et

For Commodore CBM-64
Commodore 1515, 1525, Epson, C. Itoh, Qume, Diablo, NEC Spinwriter, Starwriter,
Prowriter, Okidata, Microline, Gemini-10
And many more printers
BUSIWRITER The Queen Bee of Word Processors

BUSIWRITER allows the user to quickly and easily make any number
of alterations to the text. BUSIWRITER will instantly reformat your text
and show you exactly and continuously how the final output will appear.
BUSIWRITER has more functions than any other known microcomputer
word processor. With BUSIWRITER assisting in the entry of text, provid-

; Y ing a 20 page memory and performing an enormous number of editing/
composing functions, the preparation of written data is far faster and
1 outstandingly more accurate than if it were prepared by hand.

BUSIWRITER With the Sting Removed from the Prices
BUSIWRITERG64.............. .. ... . .c.iat. only $99.00 for the CBM 64

BUSIWRITER AVAILABLE NOW FROM YOUR LOCAL DEALER
(800) 227-9998 ,
FOR THE NAME OF YOUR NEAREST DEALER %

California, Canada, Alaska and Hawaii please call (415) 965-1735

Skyles Electric Works
231G South Whisman Road
Mountain View, CA 94041
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Europe please contact Supersoft, Winchester House, Harrow Wealdstone, England HA3 7SJ, Tel. 01 861 1166
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APPLE 1l Operating Systems

he operating systems that I have
Tseen available for the Apple use
essentially the same read/write
routines, but they have been modified
or changed. All the disks created by any
one system can be read by any other
system if you know the procedure.
Modifying disks to make them copy-
protected (unreadable) is a different
technique and a different topic. The
Operating Systems covered in this arti-
cle all use standard
DOS 3.3 format
disks. The list is as
follows: DOS 3.3%,
Pascal®, OR-
CA/M®, Flex®,
08-9®2 and CP/M® .
There are also many
varieties and colors
of patches and fixes
for DOS 3.3 on the
market, ranging from
Craig Peterson’s and
the Floeters' articles
in Nibble to ‘DIVER-
SI DOS’ and
'MASTER DOS'.

Except for ORCA,
all of the systems
have a special {for-
mat} command.
Whether a user types
'INIT’, ‘NEWDISK’
or 'FORMAT' the
results are a disk that
is DOS 3.3 compati-
ble as far as the in-
dividual sectors are
concerned. The difference is in the boot
program installed (or not installed] on
the disk, and the directory and other
housekeeping type sectors [for in-
stance: the VTOC) written to various
tracks on the disk. Having talked to
some of the individuals responsible for
converting operating systems for other
microcomputers to the Apple, I
discovered that the lowest common
denominator and the reason for this
compatability at the low level is the
DISK II Apple disk drive and controller
card, which impose certain hardware
limitations on the software involved.

DOS 3.3 from Apple Computer Co.
20

by Phil Daley

Other than the CONTROL-D
kludge, the standard operating system
is highly efficient, moderately user
friendly, and extremely error free.
Other than the misadventures I had
with a Corvus Systems hard disk
running DOS 3.3, I have crashed a disk
only two or three times. Apparently the
people at Corvus do their field testing
on the first group of unsuspecting
customers that come along, with

predictable results. I was able to resur-
rect most of the files on my crashed
disks using a disk zap program.

Due to the lack of disk commands
in the BASIC ROM, it is necessary for
DOS to intercept all of the commands
and check to see if any particular one is
a disk command. This is facilitated (for
DOS, not for us) by placing a CHR${4)
at the beginnng of every disk com-
mand. It is also wise policy to place a
CHR$(13] immediately preceding the
CONTROL-D to insure that DOS sees
it. That is the ‘basic’ problem with
Apple DOS. I can't remember how
many programs I've written that didn’t
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work the first time because of the lack
of a carriage return.

The only file-handling capability
that I find missing is a ‘LIST’ function
for textfiles. It would be convenient not
to have to run a file reading program to
see what is in a particular file.

The technique of a track/sector list
of program sectors seems to waste disk
space at first glance. (If you want to
talk about waste,
consider RS DOS for
the Color Com-
puter. The mini-
mum amount of in-
formation that can
be read or written is
a granule — 2,304
bytes of informa-
tion: one half of a
track.) The extra
space required for
short programs is
more than compen-
sated for in quick
disk access using
random records on
large files. DOS is
able to calculate the
exact track and sec-
tor that any par-
ticular random-
access record resides
on, and immediate-
ly seek that sector.
This is a tremen-
dous improvement
over the sector-
linking so prevalent in other systems.

The best consideration for using
Apple DOS is that most of the com-
mands are loaded into RAM and stored
there while the computer is left on.
This means that disk access to a system
disk is kept to the absolute minimum
and a program rarely requires a specific
system program to reside on the pro-
gram disk {for example, the '‘CHAIN'
program). In addition, a single drive
system is a practical reality. This is not
true of the other systems available.

There are also many different
patches to the standard DOS on the
market today. If ome fits a specific

(Continued on page 23)
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INTERNATIONAL

'SAVEON .... COMPUTERS - MONITORS
PRINTERS - PERIPHERALS - SUPPLIES -

|
OMEGA NEW!

1Ko e ¢:11}311:8 EPSON FX-80 PRINTER
SPECIAL Now Available

For Immediate Delivery!

® Up To 160 cps ® 11 x 9 Matrix ® Pinfeed Platen

COI-OR I MONITOR * Proportional Spacing ¢ Graphics ® Elite Pitch

® Centronics Parallel Interface ® Internal 2K Ram

s Manvutacturers
Suggested It's All New...And It's OMEGA PRICED!
Retail Price .
For Qur P ...CALL 1-800-343-0873 TODAY |
449.00 or Qur Price

Ofter Good Thru 5/31/83

SAVE ON LETTER QUALITY PRINTERS DOT MATRIX PRINTER BARGAINS
DIABLO 620 New Low Price. . .. ......... 929.00 C-ITOH PROWRITER8510AP . ........... 399.00
DIABLO 630 w/APl &cable ............. 1,749.00 IDSMICROPRISM 480. .. ............... 549.00
NEC3510SPINWRITER . ................ 1,399.00 OKIDATA MICROLINE 92 (NEW). . ........ 549.00
NEC7710SPINWRITER . . ............... 2,045.00 OKIDATA MICROLINE93 (NEW). .. ....... 859.00
NEC7730SPINWRITER . ................ 2,095.00 STAR MICRONICS GEMINITO. . .......... 349.00
BIG SAVINGS ON ACCESSORIES MONITOR SPECIALS FROM OMEGA
HAYES SMARTMODEM 300 Baud. . ....... 230.00 AMDEK300G ....................... 139.00
HAYES MICROMODEM Il (APPLEII) . ...... 289.00 AMDEK300A ....................... 165.00
MICROSOFT SOFTCARD PREMIUM SYSTEM . 459.00 NECJB1260 ....... ... ... ... ..... 119.00
ORANGE MICRO GRAPPLER + .......... 120.00 NECJBI201 M ........... ... ... ... 169.00
PKASO PRINTERCARDS. ... ............ 129.00 USIPi-212" GREEN MONITOR . . ......... 159.00
RANAELITEI (APPLEI) . .. ............. 299.00 USIPi-3 12" AMBER MONITOR. .......... 179.00
SIGNALMAN MODEMS (MK 1) As Low As . . 85.00

ACCESSORIES & SUPPLIES MAGNETIC MEDIA a@

OMEGA Has A Complete Line of Accessories & OMEGA Stocks Diskettes by: CALL TOLL FREE!

Supplies for the Appﬁe Il and many other ® Dysan ® Elephant ¢ Maxel{ ® Verbatim c‘q‘.ﬁgﬂ}‘;’:g'g?lgg.

Popular Computers by manufacturers like: All Others call (617) 229-6464

¢ D. C. Hayes ® Microsoft ® Tymac » All Equipment Factory Fresh w/ MFT Warranty CHARGE IT!

* M & R Enterprises ® Mountain Computers « Prices Do Not Include Shipping Charges MasterCard / Visa

® Kensington Microware ® Practical Peripherals oM . o
. ass. Residents Add 5% Sales Tax
* T.G. Products ¢ Videx ® All Returns Subject To Restocking Fee WELCOME ATNO

SOFTWARE EXTRA CHARGE
Omega .Calties Software by the following CUSTOMER PICKUP NOW AVAILABLE

< American Busi 334 R Cambridge St., Burlington, Mass. * PRICES, SPECIFICATIONS AND
* American Business Systems ® Ashton Tate (617) 229-6464 AVAILABILITY OF ADVERTISED

® Dgkin 5 ® Innovative Software ® Microsoft

- L MERCHANDISE SUBIJECT TO
® Sorcim ® Stoneware ® Visicorp

CHANGE WITHOUT NOTICE

UNADVERTISED SPECIALS ON * COMREX ¢ EPSON ¢ NEC ¢ |DS PRISM ¢ OKIDATA

OMEGA INTERNATIONAL

334 R CAMBRIDGE STREET, BURLINGTON, MA. 01803
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( A R K COMPUTING .W°“°

(714) 735-2250

PROCESSORS__———35g @ S
gogs 6995 ?; e
. i 9
P.O Box 2025 Maglo WL 14995 s ' eV e\
e °
CORONA, CA 91720 |gank strest Writer 149.95 109'-:55 P «G‘
Pie Writef 9095 83 \\ PECIALS
Easywriter 17500 1198 o S
Pro Easywritef 12095 7995 6 List ARK
SCveenwme{ \ 199.00 13495 Axlqn RAM
: e Hander Disk 320  1395.001099.00
BOOKS List ARK Wo Wizard
oo G LISA 16K BPO 179.00 119.95
pple Graphics Beagle Bros. List ARK SAM. 12495 84.95
5 Ar:ac:e Book 1995 1595 Videx Combo 375.00 235.00
00K O Alpha Plot 3950 2995 . .
Apple Software 19.95  15.95 Apple Mechanic 2095 21.95 | e cacryation of the ardval of
Elem. Apple 1495 1195 Beagle Bag 2950 21.95 € new Apple Lisa Computerto Disk Drives at
h Appl . ARK'S ofiice, we are having a BLOWOUT PRICESI!!
Beneath Apple DOS Boss 2400 1595 | GPECIAL on the APPLE Il, I+
DOS 1995 1495 Flex Text 2050 21.95 d ontnhe ’ High quality “Slim-Line" disk
Kids & the Apple 1995 14.95 Frame up 2950 2195 | O /@ Programs of the same drives produced by TEAC
*Using 6502 Tip Disk #1 2000 1495 ingle Dri
Assem. Lang. 1995 11.95 Ny 2 14.95 LISA 49.95 7995 S!ng : Dr!ve 25995
ang. Typefaces 0.00 2 LISA EDSYS. 7495 11995 Single Drive w/Controiler 299.95
Utility City 2950 2195 2 Drives w/Controller 549.95
Pronto DOS 2995 2195
UTILITIES LIST ARK DISKETTES
Ani 4995 39.95 Peripherals List ARK -
Ap;e Doc 39.95 29.25 Don’t Miss The Boat. . . List ARK
Applewriter *ALS CP/M Card 399.00 334.95 Upgrade your Apple 1l & lI+ | Elephant5%”s/s
Preboot 19.00 1500 | CPS Muiti- 900 149 to an APPLE //e! s/d (boxof 10) 29.95 19.95
Bag of Tricks 3995 2995 function Card 239.l 149.95 . yun
Thg Dictionary 9995 6995 | GuardianAngel 59500 499.95 List ARK Vecr’t;: ‘(ltr;)f cft 18 5 4500 29.95
Disk Recovery  30.00 2195 Kraft Joystick 64.95 49.95 Lazer Lower Verbatim 5%" d/s .
grasnsend It 134;3.9050 12149.9955 Thgp’:g;:fﬁiat; 36000 28995 ||, Cas?( +t|)=’|us.d 6495 29.95 d/d (box of 10) 65.00 44.95
osource . . - - azer Keyboar
EPFIV 7995 4995 | Micromodem Il 379.00 264.95 + Plusy 9995 4995
Lazer Pascal ~ 39.95 29.95 | Micromodem MONITORS
Graforth 7500 54.95 ‘w/Term Pack 409.00 309.95 -
ALDS 12500 89.95 Microsoft These two enhancements working List ARK
Mutti Disk Premium Pack 685.00 494.95 | | yogether allow upper/lower case *Comrex 12" Gr. 14995 89.95
Catalog ll| 2495 19.95 Microsoft 4 99.95 with shift key, full 128 character NEC Gr. Screen 28500 169.9!
Sensibllje Speller 12500 89.95 P;rg:l(e:q?nr?egsée 13920 gggg keyboard f?nd a64 chTracte: type Amdek Color | 44995 349.9!
Super Disk ; ahead buffer which allows faster
Cpopy M 3000 21.95 Microbuffer I 29500 21995 data entry. .
TASC 17500 129.95 | BAM Plus 16K 18900 139.95 | | 75 unher upgrade your Apple 1i —oareat Games List ARK
UCSD P-System ' . STB 128K System, buy both the Lower Case | ~Mandy's new all time favorite ...
SoﬂwareySel 63500 450.00 Memory Card 48900 359.85 yPlus. ‘andythe Keyboard + Pius Miner 2049er  39.95 2995
: . Pinball
Graphics Magician59.95 49. Super Fan I 7995 69.95 then choose on of the followin
Visi?:alc Preb%otlanf;) 9% 33 gg Super Switcher  295.00 219.95 | | ,trageous offers! 9 Constr. Set 3995 29.85
Locksmith 9995 6995 | *212 Smartcat ° ' Zaxon 2993 2995
Inspector (Disk) 59:95 49:95 1200 Baud 59500 499.95 16K Ramcard 49.95 Egg:(l;t tal gggg 2;25
Watson (Disk) 4995 39.95 | VersaCard 19900 14995 | | w7.g0 1a4.95 | ~are s ' 5
*Omega Pack 20985 14500 | Graphics * Plus 15995 99.95 | | ompjvision 99.05 | pmoZone 9995 6995
( Locksmith, Inspector, Watson) Z80 Softcard 34500 224.95 Character Set + Plus 5.00 Blackpoole 3995 2995

DISCLAIMER

/

MiC
CP/M® is a registered trademark of Digital Research

WE ACCEPT VISA/MASTERCARD, PERSONAL CHECKS (ALLOW 10 DAYSTO CLEAR) OR COD ($2.00 CHARGE). PLEASE INCLUDE 3% FOR SHIPPING ($2.00
MIN) OR 5% FOR BLUE LABEL ($3.00 MIN.). FOREIGN SHIPPING 10% ($5.00 MIN ). CALIFORNIA RESIDENTS ADD 6% SALES TAX. ALL ITEMS ARE NEW
AND CARRY MANUFACTURERS WARRANTY. PRICES AND AVAILABILITY ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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CALL FOR NEW
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(Continued from page 20)

application you can use, then by all
means, use it. Generally speaking,
none of them do everything well, or
even the same as standard DOS, and
many of them won’t work on anything
that is sophisticated - assemblers/
editors, word processing, or programs
with a write-protection scheme. In
other words, about 75% of my disks. If
you have a large collection of simple
BASIC programs, then one of these may
suit you quite well.

PASCAL from Apple Computer Co.

The Pascal operating system re-
quires a 16K RAM card in slot 0. I cer-
tainly recommend an 80-column card
in slot 3. Having worked in Pascal in
40-column mode, I found it difficult to
follow the screen flipping sideways to
accommodate the long lines. A nice op-
tion is to have a clock card, such as the
CPS Multi-function card, included.
This will set the system date for you
and allow a parallel printer in slot 1 and
serial I/0 in slot 2.

The text editor is powerful and easy
to use, once you get the hang of it. The
assembler is a non-standard version,
which I avoid using when possible. The
compiler is too fussy, and while
diagnosing a zillion errors, should cor-
rect some of them for you, especially
the silly ones, like where all those *;'s
belong.

If Pascal were easier to use, I might
be tempted to write more programs
with it. A straightforward writing of
the simplest program starts with

1. Loading the OS from APPLEL:.

2. Calling the text editor.

3. Typing in the appropriate
program text.

4, Saving the WORKFILE.

5. Exiting the text editor.

6. Calling the compiler (that's
when you discover all those
'syntax errors’}.

7. Making a list of the mistakes.

8. Calling the text editor.

9. Correcting the errors.

10. Saving the WORKFILE.

11. Quiting the text editor.

12. Compiling the program.

13. Executing the program.

14. Discovering a flaw in the
program logic (which sends you
back to step 7). That's assuming
you corrected all the syntax er-
rors on the first go-round.
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Not only is this process incon-
venient, but the system drive has to be
on-line most of the time, or you get
‘diskitis’ of the thumb from swapping
disks. A two-drive system is minimal
but three are better. If you really want
to cut the turn-around time between
edit/compile, get a hard disk. They
were invented with Pascal in mind.

I did not intend to give the impres-
sion that I don't like Pascal as a
language. I just don’t like the Apple im-
plementation. A microcomputer is a
one person computer and shouldn’t
make you wait. If you are familiar with
time-sharing systems that make you
wait no matter what language you are
using, then Pascal is probably a better
choice than some of the other
languages available on those systems.

ORCA/M from Hayden Software

A new entry into the language
development system market,
ORCA/M is a self-contained OS and
(currently) assembler. In the near
future, Hayden intends to add a Pascal
compiler into the system. {All the com-
mands are already included.] The
Operating System 1is packed into
$B0O00-BFFF. Some of the system is also
incorporated into the various over-
laying parts of the program - text editor,
assembler, linker and soon-to-be
compiler.

While omitting the BASIC file com-
mands (for obvious reasons}, they have
included several disk utilities not nor-
mally resident in Apple DOS: a PEEK
command that invokes a sector editor;
a VOLUME command that sets the
disk volume number; a TIME com-
mand for the current date and time [if
you have a clock]; an APPEND com-
mand that adds a disk file to the current
file in memory; a CHECK command
that looks for bad sectors, lists a warn-
ing if a file is endangered and marks the
sector as unusable in the VTOC; a
COMPRESS command to either alpha-
betize the directory or move deleted
files to the end of the directory; a
COPY command that works like ‘FID’;
a RESTORE command to restore
deleted files; and a SWITCH command
to switch directory entries in the
catalog.

All commands are memory resident
and may be abbreviated to the shortest
definable string. The command search
is linear, so that a ‘C’ command would
produce the first command with start-
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ing with a ‘C’. To address a different
‘C’ command, only enough letters have
to be typed to distinguish it from the
other ‘C’' commands.

The text editor produces 'S’ (for
Source) type files, and the assembler
creates 'R’ type relocatable object files.
The R file must be ‘linked’ into an
address-oriented, BRUNable binary
file. During linking, a subroutine
library is searched for undefined ad-
dresses, allowing the addition of often
used routines to the program without
having to manually include them in the
source file. ORCA/M has a SUB.LIB
file with a raft of subroutines for your
use. The assembler uses a fairly stan-
dard source file format.

Flex for the Apple from Norell Data
Systems

Norell has adapted TSC Flex for the
Apple computer using their FLEXO09
6809 board. Flex is a small, easily
adapted OS because it is mainly disk
resident. Almost all of the commands
reside on disk and are called into use by
typing the appropriate command name.
This means the system commands are
easily modified or appended because
each module is an executable binary
file. It also means the system disk must
be on-line all the time. Two drives are
necessary to perform most functions.

The TSC text editor that comes
with the system is an elemental line-
oriented editor. It would be great with a
hard-copy terminal, but most of us
work with CRTs. Now, I have some
good and some bad news. The good
news is that there are several good
screen-oriented text editors available
for Flex. The bad news is that you
would have to get the source file and
type it into the Apple, because the disk
format is totally different at the hard-
ware level.

Flex has several convenient com-
mands from the system level. The ‘P’
and ‘O’ commands, prefaced to any
other command, send the output to
printer or disk respectively. The ‘LIST"
command will print any ASCII (BASIC
or Text type] file. 'APPEND’ will join
any number of files [of any type)
together into a single file. ‘COPY’ is
like ‘FIDY, including wildcards, but has
no prompting. Sometimes you copy
programs you didn't intend to by

mistake.
A nice feature of Flex is the ease of

changing the system commands. At
MICRO, we have rewritten several of
the commands and added several com-
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mands to the original list. Any 6809
machine-language executable file can
be a command if its name ends with
‘.CMD’, and it can run at $C100.

Unfortunately, TSC’s extended
BASIC is not available as of this date,
but Norell Data Systems considers im-
plementation of the Apple version a
high priority.

0S-9 from MICROWARE

0OS-9 is a newer and more advanced
operating system than Flex. Flex is a
holdover from the 6800 microprocessor
days and was rewritten in 6809 code,
but not updated. OS-9 was originally
written in 6809 code and utilizes the
capabilities of the microprocessor more
fully. It includes more advanced
technology, such as multi-tasking, and
in its higher levels, a multi-user
environment.

The OS commands are similar to
Flex: they are disk resident and called
when needed. However, OS-9 allows
loading commands into memory as an
option, and removing them when they
are no longer needed. Since OS-9 takes
up more room in memory than Flex, I
still recommend two disk drives.

I don’t have access to another
system that runs OS-9, so I can’t com-
pare it to a standard implementation.
The Apple OS-9 disks are DOS 3.3
compatible, and as such must not be
compatible with the rest of the OS-9
world.

It is a real pleasure, when working
with a word processor, to finish one let-
ter and send it to the printer, while at
the same time, working on the next let-
ter on the stack without having to wait
for the printer to get done before
starting in again [there goes the coffee
breaks]. There doesn’t seem to be any
particular limit to the number of tasks
that can be specified to run at the same
time, and I gave up after running four
tasks simultaneously.

The BASIC that comes with OS-9 is
called BASIC09 and is the most Pascal-
like language I have seen, without be-
ing called Pascal. It includes named
procedures with parameter passing,
data typing, print using, IF. .THEN.
.ELSE. .ENDIF, REPEAT. .UNTIL,
WHILE. .DO. .ENDWHILE, LOOP.
.ENDLOOP, EXITIF. .THEN. .END
EXIT, and variables and line numbers
(optional) local to procedures. The text
editor checks syntax during line entry,
and loop and subroutine nesting upon
exit from the editor. It almost makes
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BASIC too easy. Compilation is fast
and errors return you to the text editor,
text file intact. A trace mode aids in
debugging. The BASIC file can be
PACKed to remove REMs and spaces
and reduce the space requirements of
the program. BASIC(09 computes to 9
decimal digits.

The text editor is line-oriented,
common to most BASICs. It uses com-
mands to move from line to line, as
line numbers are optional, includes
line insert and delete, and has string
search and replace. The Debug mode
allows controlled program execution,
trace on/off, variables examined/
changed, procedure-nesting listing and
stepping one or more steps through the
program.

BASIC09 improves many of the
shortcomings of the standard BASIC
language by incorporating ideas and
structures of the PASCAL language,
without adding the faults of PASCAL
and losing the interactivity of BASIC.

CP/M from Digital Research

The Appli-Card from Personal
Computer Products, Inc., arrived at our
office too late to be included in last
month’s new boards article, so I will
briefly mention its attributes now. The
board includes a six megahertz Z-80
microprocessor and 64K of RAM. The
software includes CP/M 2.2 and
drivers for an 80-column card or a
70-column hi-res display, horizontal
scrolling of up to 255 characters screen
width, and display of all 96 printable
ASCII characters. It also has a rewritten
FORMAT command that includes for-
matting, copying the CP/M tracks, and
disk copy.

The documentation is clearly writ-
ten in a step-by-step fashion that
should allow someone without exten-
sive computer knowledge to install an
Appli-Card and have it running in less
than 30 minutes. I also booted up
Wordstar, MBASIC, GBASIC, and
FORTRAN in less time than it takes to
write about it. I waited about eight
months to receive this card, and it was
worth the wait.

The only problem that I've found is
that the CPS Multi-function card soft-
ware won't recognize the Appli-Card as
a CPM card, and the program exits im-
mediately, meaning that I have to use
the old Apple Serial card to do my
printing. The company is currently
working on drivers for specialized
cards.
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The Control Program for Micro-
computers is probably the most
popular microcomputer operating
system, and if you are looking for a
system with a large installed base and
corresponding software availability to
add to your Apple {no small amount of
software already], then CP/M is the
system for you. In spite of its problems
and slowness, the number of people
currently using the system assures its
place in the future of microcomputers.

One complaint is that the DIR com-
mand does not display the length of the
files, although that can be determined
with the STAT command. Another
complaint is the amount of memory
that CP/M requires compared to DOS.
A standard 48K Apple without DOS
{just for reference, not really too useful
— have you used a tape recorder lately?)
has 47101 bytes of free memory. Ad-
ding DOS to the system reduces the
total to 36349 bytes. With MBASIC
you have 32883 bytes free without the
use of hi-res graphics. GBASIC con-
tains hi-res graphics commands and
further reduces the amount of memory
free to 23793 bytes. That is on a 64K
Z-80 board. If you have a RAM card in
slot 0, you can increase the amount of
space available for programs to 46076
bytes by moving DOS onto the card.

The Microsoft BASICs available,
both M and G, are a more standard im-
plementation (like the big machine ver-
sions| than Applesoft, and are easier to
learn for someone who knows another
BASIC. The file commands eliminate
the Control-D, and include reading
EOF. The text editor also allows
whatever indentation and line spacing
that you desire.

Wrapping it all up

Since the Apple is so versatile due
to its plug-in slots and OEM support by
Apple Computer, many additional
operating systems are available that in-
crease the quantity of useable software.
The one big disadvantage with all the
other systems is the lack of disk com-
patibility between the Apple Disk ||
and other microcomputer disk drives.
This means that while the programs
will execute without many changes,
getting the programs into Apple disk
format is the biggest hurdle.

AICRO"

You may contact Phil at MICRO, P.O. Box 6502,
Chelmsford, MA 01824.
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TeleTari

The Friendly Terminal
by Harry Koons

uuuuuuuuu

TeleTari
Want to put your Atari in touch with other computers?
TELETARI is just what your modem needs: a powerful
telecommunications programthat’s a breeze to use.
Choose the functions you want from a menu. Send or
receive text or programs, save new data on disk, or
print it on paper. A buffer of up to 20K bytes holds your
data; page through it to find what you want. Adjust and
save terminal parameters with another menu.

TELETARI is adaptable to most remote computers
and most modems, including 1200 baud modems. It
works through the RS232 port on the Atari 850 Inter-
face, and it's suitable for any RS232 application and
supports all 850 options. It's also compatible with the
Bit 3 Full-view 80™ board.

DONT ASK

COMPUTER SOFTWARE
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Ask your software dealer for TELETARI, by DON'T ASK.
$39.95. Requires 32K, disk, BASIC, 850 Interface.

D®nT ASK from DON'T ASK. Add

Or order by mail direct
COMPUTER sonwn:] $2.00 shipping/han-

dling to your check or
2265 Westwood Bl., Ste. B-150 money order. Calif. resi-
Los Angeles, CA 90064

dents add 6% sales tax

(213) 477-4514 ) i
(6.5% if you reside in
L.A. County).
Dealer inquiries welcome Circle No. 22

Atari 1s a trademark of Atari. Inc Full-view 80 1s a trademark of Bit 3 Computer
Corporation
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U.C.S.D.

PASCAL
DIRECTORY

A byte and bit-level demonstration of a brute
force method to access U.C.S.D. directory

blocks.

by Steven Lesh

he F(iler program, which comes as
TpaIt of the Apple Pascal Language
System, provides the applications soft-
ware developer with a number of useful
capabilities; e.g., listing titles for files
currently in the diskette directory,
deleting files from the directory, and
changing the date to be associated in a
directory entry for each newly written
file. Unfortunately, these capabilities
are not conveniently available to the
applications program user.

In this article, the format of the
Apple Pascal diskette directory is ex-
amined. In addition to information
about specific files, the first directory
block contains information relating to
the entire diskette. Since the structure
of the fields containing this informa-
tion resembles that of functionally
similar fields for a file directory entry,
the format for a directory entry is
covered first.

The Apple Pascal Language System
supposedly conforms to U.C.S.D.

Pascal specifications, and so what you
read here should apply to other im-
plementations of U.C.S.D. Pascal as
well. Hopefully, enough information
about directory entry formats will be

provided to allow you to develop most
directory-related capabilities your ap-
plications software might require.
Following the article is a listing for an
intrinsic unit that demonstrates how to
access file directory entries.

The FILELIST unit source code ac-
companying this article provides a
‘bare bones’ directory list capability. It
performs a function similar to the
U.C.S.D. Pascal Filer L(ist Directory
command. FILELIST differs from the
Filer L{ist command in that it allows
the user to restrict the directory listing
to titles for a specific file type even
though the file name contains no infor-
mation about what type of file it is. The
procedure INITTITLEREAD permits a
user to specify a drive number from
which the directory is to be read,
choose between displaying a file titles
list on the monitor or listing it on the
printer, and to select the type of file for
which directory entries are to be listed
(i.e., text, code, or data). If this infor-
mation is already known, the procedure
TITLEREAD can be called directly.

Non-Apple users may have to
change the starting and ending direc-
tory block addresses (STARTDIR and
ENDDIR in FILELIST) to addresses ap-
plicable to the U.C.S.D. Pascal im-
plementation for their system.

To illustrate the format of a diskette
directory entry, let us examine an entry

MICRO

for the file 'SYSTEM WRK.TEXT'. If
the Filer E{xtended Directory List com-
mand is used, the following informa-
tion would be provided for this file:

SYSTEM.WRK.TEXT 4 27-Sep-82 255
text

The hexadecimal characters stored on
disk to represent this entry are:

(file block addresses & file-type
identifier)
nul
FF 00 03 01 03 00
(file name)

SYSTEM WRK.TEXT nul
OF 53 59 53 54 45 4D 2E 57 52 4B 2E 54
45 58 54 00
(file creation date)
stx
02 B9 A5

File Block Addresses and
File Identification Byte

The first data items in a U.C.S.D.
directory entry are the starting and end-
ing block addresses for the file and the
file-type byte. The ending block ad-
dress is actually the address of the first
block following the block(s] occupied
by the file with which the ending ad-
dress is associated in the directory.

A directory block address consists
of a two-byte hexadecimal value repre-
senting the number of the block at
which a file begins or ends. On the
Apple diskette there is room for 280 file
blocks. Since one byte can represent a
maximum value of 255 decimal, when
a block address of 256 or greater is
reached, a ‘1’ is added to the second
byte of the value containing the block
address and the left byte of the block
address '‘wraps around’’ starting at
x'00’ again. For the example file, the
block addresses would be translated as
follows:

255 (starting address)
FF 00

259 (ending address)
03 01

Following the ending block address
for the file is a file-type byte. The three
file-type values I have been able to
identify are: )

x‘02" = code file
x‘03" = text file
x‘05" = data file
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The file identification byte for a code
file can be distinguished from the x'02’
{'stx’] character that sometimes pre-
cedes the date see Locating the File
Creation Date below) by the 'nul’ char-
acter that always immediately follows
the file identification byte.

File Title

The next grouping of characters in a
directory entry stores the file name. For
the example file, the string of hex-
adecimal characters that represent the
file title 'SYSTEM.WRK.TEXT' is:

SYSTEM.WRK.TEXT nul
OF 563 59 53 54 45 4D 2E 57 52 4B 2E 54
45 58 54 00

Fifteen bytes are allocated for file title
storage regardless of the actual title
length. The file title itself is im-
mediately preceeded by a one-byte
value giving the length, in characters,
for the file name (x'OF' in the example].
When a title is R{emove'd from a disk
using the Filer R(emove command, this
value is changed to a 'nul’ character.
(Unfortunately, restoring an accidently
removed file seems to require more
than reinserting the proper file title
length again.|

Locating the File Creation Date

Following the fifteen bytes
allocated to file title storage and
preceding the date are two bytes whose
exact use | was not able to determine.
The directory entries for files generated
by U.C.S.D. system software — e.g.,
the E(ditor, C{ompiler, Library etc. —
appeared to have a ‘nul’ character after
the file title followed by a ‘stx'. (In
the hexadecimal breakdowns for the
example shown above, I grouped the
‘nul’ character with the file title.} The
byte preceding the date in files
generated by applications software
using the system procedures REWRITE
and CLOSE contained a ‘soh’ [x'01’)
character; however, dates for some
system ‘data’ files were preceded by
another ‘nul’ character. By looking for
‘nul’, ‘'soh’, and ‘stx’ I was able to find
the dates for all files on my Pascal
diskettes using FILELIST.

File Creation Date

The file creation date (day, month,
and vear) is the last item in the direc-
No. 61 - June 1983

tory entry. An elegant scheme is used
to pack all the date information into
two bytes [one word). The two bytes
containing the date for the above entry
are B9 A5. The bit allocations for the
date word are as follows:

dddd mmmm yyyy yyyd
where: ‘d’=day

‘m’ = manth

'y’ =vyear

Five bits are required for a range of
values from 1 to 31 to represent the
days of the month. In the U.C.S.D.
date-word, however, these bits are not
contiguous. The leftmost four bits help
represent the day of the month, but the
next four bits are used to represent the
month. Storing a numerical equivalent
for a month in the second four bits
presents no difficulty; there are 16
possible values and only 12 months. So
let's take a look at how the year is
stored.

In any given century there are O to
99 years. If a value representing one of
these years is doubled, it still fits nicely
into the last eight bits; in fact, the
rightmost bit will always be zero. This
is precisely the way the year is stored.

Why? Because the right-most bit of the
date word is used to help represent the
day. For any day after the sixteenth of
the month, a ‘1’ is added to the byte
containing the doubled value for the
year. Thus, if the value contained in
the rightmost eight bits is odd, 16 is ad-
ded to the value contained in the left-
most four bits to derive a value for days
in the last half of the month. The status
of the rightmost bit is ignored when
determining the value for the year
stored in the other seven bits.

Diskette Title, System Date, and
Block Address Information

Information about an Apple Pascal
diskette is located in the first 26 bytes
of block two. The array locations given
below assume that you have read block
two into a PACKED ARRAY of type
CHAR.

The field specifying the first block
in which code, text, or data files can be
stored begins in block array element
three. Armed with this information,
you can thieve a couple of blocks from
the directory if you need them, and if
your directory does not need room for
77 files, of course.

Listing 1: FILELIST Program

{ oL #6: }

{ $C 8 STEVEN LESH 1982 }
{35+

UNIT FILELIST;

INTRINSIC CODE 18 DATA 26;
INTERFACE

CONST

STARTDIR=2;ENDDIR=5;
VAR

MONTH, DAY, YEAR: STRING;

OQUTPUTDEV: INTERACTIVE;

ENTRIES ARE TO BE PRINTED

{ INITTITLEREAD ASKS THE USER:

PROCEDURE INITTITLEREAD;

{sr}

IMPLEMENTATION

VAR
DISKNQ,FILETYPE, PRINT:CHAR;
DISKUNITS:SET OF CHAR;
PRINTIT:BOOLEAN;

PROCEDURE HALTDISPLAY;

ALLFILES=@; CODEFILE=2; TEXTFILE=3;DATAFILE=5;

{ SUPPLY TWO 'CHARS' CONTAINING THE DATE IN SYSTEM FORMAT }
PROCEDURE READDATE (FIRSTDATECHAR, LASTDATECHAR : CHAR;
VAR DAY,MONTH, YEAR:STRING) ;
{ CALL TITLEREAD DIRECTLY IF YOU KNOW: }
{ 1~THE DRIVE # FOR THE DIRECTORY TO BE READ }
{ 2-THE TYPE OF FILE FOR WHICH DIRECTORY

*% WITH A FILETYPE OF 'g' *¥
{ 3-THE OUTPUT DEVICE FOR A FILE LIST
PROCEDURE TITLEREAD(DISKUNIT:INTEGER;
FILETYPE: INTEGER;

PRINTTITLE :BOOLEAN) ;

}

}
% ¥%YOU CAN LIST ALL FILES IN THE ** %
{

}

}
{ 1-SCREEN OR PRINTER OUTPUT FOR FILE TITLES LIST? }
{ 2-READ THE DIRECTORY FOR WHAT DISK DRIVE? }
{ 3-LIST TITLES FOR WHAT FILE TYPE (OR ALL FILES)? }

NUMROFILES, FILECOUNT, VOLNO, FILEID: INTEGER;

(Continued on next page)
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The eight-byte field allocated to the
diskette title (or ‘‘volume name'')
starts in the seventh element of the
character array with the first character
specifying the length of the diskette
title.

The field giving the total number of
blocks available on an Apple Pascal
diskette starts in the fifteenth element
and the number of files currently in the
directory is found in the seventeenth
element of the character array into
which block two is read.

The same format used for the file
creation date associated with each en-
try in the directory is also used to store
the current system date (i.e., the date
associated with any newly written
files). The current system date is stored
starting in the twenty-first element of
block two. The FILELIST procedure
WRITESYSDATE should be called prior
to creating new or updating existing
disk files to set the current system
date.

Conclusion

With an understanding of the way
file directories are stored on disk, a
variety of procedures could be devel-
oped to give Language System applica-
tions software users more control over
vital program disk files. Beyond merely
emulating existing F(iler program capa-
bilities, new file maintenance capabili-
ties could be developed: e.g., date-
stamping compiled program listings,
changing the date associated with ex-
isting directory entries and encoded
prefixes and suffixes to allow longer,
more meaningful file names.

It would be nice if Apple, Softech,
or an ambitious reader would provide
us with a 'fleshed out’ library of units
that emulated the capabilities of the
Language System F{iler program. Until
this happens, however, we must fend
for ourselves. I hope this article will be
of some use to those of you seeking to
add file maintenance capabilities to
your U.C.S.D. applications software.

Steven Lesh has programmed
telecommunications computer system
software for the last eight years.
Programming became a hobby when the
first microcomputers were marketed,
though he still programs an old UNIVAC
9300 to support his habit. You can reach
Mr. Lesh at General Delivery, Sierra Vista,
AZ 85616.

Listing 1 (continued)

BEGIN
WRITELN('PRESS ''C'' TG CONTINUE..');
REPEAT
READ (KEYBOARD, PRINT)
UNTIL PRINT='C';
END;
{ P
PROCEDURE READDATE;
TYPE
{ THESE SUBRANGES MUST BE ALLOWED TO ACCEPT '@' FOR }
{ INTERMEDIATE AND EXCEPTION PROCESSING }
DAYS=d..31;
MONTHNMRS=4. . 12;
YEARS=4..99;
VAR
DAYNUM:DAYS;
MONTHNUM : MONTHNMES ;
YEARNUM: YEARS ;
WORKAREA : INTEGER;
BEGIN
WORKAREA : =<ORD(FIRSTDATECHAR) ;
MONTHNUM: =WORKAREA MOD 16;
IF WORKAREA > 15 THEN DAYNUM:=WORKAREA DIV 16
ELSE DAYNUM:=§;
WORKAREA : =ORD( LASTDATECHAR) ;
IF ODD(WORKAREA)=TRUE THEN DAYNUM:=DAYNUM + 16;
YEARNUM: =WORKAREA DIV 2;
CASE MONTHNUM OF

1:MONTH:='JAN';
2:MONTH:='FEB';
3:MONTH:='MAR';
4:MONTH:="APR';
5:MONTH:='MAY*;
6:MONTH:='JUN';
7 :MONTH:="'JUL' ;
8:MONTH:='AUG';

9:MONTH: ='SEP';
1¢:MONTH:='0CT";
11:MONTH:="NOV';
12:MONTH:='DEC';
END; { CASE MONTHNUM }
STR{DAYNUM,DAY);
STR(YEARNUM, YEAR) ;
END;
{ 3P}
PROCEDURE TITLEREAD;
CONST
BLOCKSIZE=512;
BOTTOMLINE=22;
NUL=8;
S0T=1;
STX=2;
VAR
DATECHECKED , DATEFOUND, FIRSTBLOCK , MIDFILE, MIDTITLE : BOOLEAN ;
PRINT :CHAR;
BLOCKTEXT : PACKED ARRAY[®..BLOCKSIZE] OF CHAR;
TITLELINE:PACKED ARRAY[d@..15] OF CHAR;
BLOCKINDEX, DIRBLOCKINDEX, LINECOUNT,
PRINTINDEX,DATEFINDER, TITLEINDEX, TITLELENGTH: INTEGER;
DISPLAY:STRING[8);
BEGIN
IF PRINTTITLE=TRUE THEN DISPLAY:='PRINTER:'
ELSE DISPLAY:='CONSOLE:';
REWRITE(OUTPUTDEV,DISPLAY) ;
DATECHECKED: =FALSE;
FILECOUNT :=#;
FIRSTBLOCK: =TRUE;
LINECOUNT : =%;
MIDFILE:=FALSE;
MIDTITLE:=FALSE;
FOR DIRBLOCKINDEX:= STARTDIR TO ENDDIR DO
BEGIN
UNITREAD(DISKUNIT,BLOCKTEXT, BLOCKSIZE, DIRBLOCKINDEX) ;
IF FIRSTBLOCK=TRUE THEN
BEGIN
TITLELENGTH: =ORD{BLOCKTEXT[6]);
BLOCKINDEX: =7;
FOR TITLEINDEX:=1 TO TITLELENGTH DO
BEGIN
WRITE(OUTPUTDEV, BLOCKTEXT [BLOCKINDEX]);
BLOCKINDEX : =BLOCKINDEX+1;
END;
WRITELN{QUTPUTDEY,':');
NUMROFILES: =ORD{BLOCKTEXT[16]);
END;

(continued)
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Listing 1 (continued)
REPEAT { STEPPING THRU BLOCK }
{ FIND A FILE TITLE }
WHILE (MIDFILE=FALSE) AND
(BLOCKINDEX < BLOCKSIZE-2) AND
NOT (BLOCKTEXT[BLOCKINDEX] IN
[CHR(CODEFILE) , CHR(TEXTFILE), CHR (DATAFILE)])
DO BLOCKINDEX:=BLOCKINDEX+1;
IF (MIDFILE=FALSE) AND
(BLOCKINDEX < BLOCKSIZE-2) AND
(BLOCKTEXT [BLOCKINDEX+1] = CHR(NUL)) THEN
BEGIN
{ GET CHARACTER FOR TITLE LENGTH }
TITLELENGTH: =ORD (BLOCKTEXT [BLOCKINDEX+2] ) ;
IF (TITLELENGTH > &) AND
(TITLELENGTH < 16) THEN FILECOUNT:=FILECOUNT+1;
{ IF FILE TITLE FOUND SET UP TO GET CHARACTERS }
IF ((BLOCKTEXT[BLOCKINDEX] = CHR(FILETYPE)) OR
(FILETYPE=ALLFILES)) THEN
BEGIN
IF (FIRSTBLOCK=FALSE) OR
{ THE NEXT CHECK PREVENTS A LOW BLOCK ADDRESS }
—FOR THE FIRST DIRECTORY ENTRY ONLY— }
FROM BEING MISTAKEN FOR A FILETYPE BYTE }
>THIS IS NOT NORMALLY A PROBLEM FOR THE <
>THIS IS NOT NORMALLY A PROBLEM FOR THE <
>STANDARD PASCAL FILE TYPES UNLESS YOU <
>REDUCE THE NUMBER OF BLOCKS ALLOCATED TQ <
>THE DIRECTORY OR USE THIS CODE WITH OTHER<
> PASCAL-BASED LANGUAGES (E.G. PILOT) <
((PIRSTBLOCK=TRUE) AND (BLOCKINDEX > 29)) THEN
BEGIN
MIDTITLE:=TRUE;
TITLEINDEX:=0;
MIDFILE:=TRUE;
BLOCKINDEX: =BLOCKINDEX+3;
END;
END5
END;
{ GET FILE NAME FOR DISPLAY }
WHILE (BLOCKINDEX < BLOCKSIZE-1) AND
(MIDTITLE=TRUE) DO
BEGIN
REPEAT
TITLELINE([TITLEINDEX]: =BLOCKTEXT[BLOCKINDEX1;
BLOCKINDEX : =BLOCKINDEX+1;
TITLEINDEX:=TITLEINDEX+1
UNTIL (TITLEINDEX=TITLELENGTH) QR
(BLOCKINDEX=BLOCKSIZE) ;
{ SEE IF ANOTHER 'BLOCKREAD' REQD TO FINISH TITLE }
IF TITLEINDEX = TITLELENGTH THEN
BEGIN
MIDTITLE:=FALSE;
{ POSITION TO END OF TITLE SPACE FOR SHORT TITLES }
IF TITLEINDEX < 15 THEN
BEGIN
DATEFINDER:=15 - TITLELENGTH;
BLOCKINDEX : =BLOCKINDEX + DATEFINDER;
{ DO THIS FOR SHORT TITLES ENDING ON A BLK BNDRY WITH }
{ UNUSED CHARS BEFORE THE DATE IN THE NEXT BLOCK }
IF BLOCKINDEX > (BLCCKSIZE-2) THEN
DATEFINDER: =BLOCKINDEX-BLOCKSIZE;
END;
{ SET INDEX TO WHERE DATE 'STX' SHOULD BE }
BLOCKINDEX : =BLOCKINDEX + 1;
END;

N A ey o e

END;
{ FIND THE FILE CREATION DATE }
WHILE (MIDFILE=TRUE) AND
(BLOCKINDEX < BLOCKSIZE - 1) AND
(DATECHECKED=FALSE) DO
BEGIN
DATEFOUND: =FALSE;
{ FOR TITLES WHICH END ON A BLOCK BOUNDARY }
IF BLOCKINDEX=@# THEN BLOCKINDEX:=DATEFINDER+1;
IF (BLOCKTEXT[BLOCKINDEX] IN
[CHR(STX) ,CHR(SOT) ,CHR(NUL)1) THEN DATEFQUND:=TRUE
ELSE
REPEAT
BLOCKINDEX: =BLOCKINDEX+1;
UNTIL (BLOCKTEXT[BLOCKINDEX] IN [CHR(NUL),CHR(STX)]);
IF (BLOCKTEXT[BLOCKINDEX] = CHR(STX)) THEN DATEFOUND:=TRUE;
DATECHECKED:=TRUE;
END;
{ DISPLAY A TITLE }
IF (TITLEINDEX > @) AND (DATECHECKED=TRUE) THEN
BEGIN

{ PRINT FILE NAME } {continued)

FOR PRINTINDEX:=¢ TO TITLELENGTH-1 DO
WRITE(OUTPUTDEV, TITLELINE[PRINTINDEX]);
{ TAB TO DATE-WRITE AREA }
FOR PRINTINDEX:=§ TO 17-TITLELENGTH DO
WRITE(QUTPUTDEV,' ');
{ CONVERT DATE FOR DISPLAY }
IF DATEFOUND = TRUE THEN
BEGIN
READDATE ( BLOCKTEXT [BLOCKINDEX+1] , BLOCKTEXT [ BLOCKINDEX+2],
DAY, MONTH, YEAR) ;
WRITE (OUTPUTDEV,DAY:2, '~' ,MONTH, '—', YEAR) ;
END
ELSE WRITE(OUTPUTDEV, 'CAN''T FIND DATE');
WRITELN(OUTPUTDEV, ) ;
LINECQUNT : =LINECOUNT+1;
DATECHECKED: =FALSE;
MIDFILE:=FALSE;
IF (LINECOUNT=BOTTOMLINE) AND (PRINTTITLE=FALSE) THEN
BEGIN
HALTDISPLAY;
LINECOUNT:=8;
END;
END;
{ BUMP TO THE NEXT CHARACTER FOR CHECKS }
IF MIDFILE=FALSE THEN BLOCKINDEX:=BLOCKINDEX+1;
[ IF WE HAVE PROCESSED ALL FILE TITLES ON THE }
{ DISK EXIT W.0. READING ALL DIRECTORY BLOCKS }
IF FILECOUNT > (NUMROFILES-1) THEN
BEGIN
HALTDISPLAY;
CLOSE (QUTPUTDEV, NORMAL) ;
EXIT(TITLEREAD);
END;
{ END REPEAT BLOCK STEPPING }
UNTIL BLOCKINDEX > BLOCKSIZE -1;
FIRSTBLOCK: =FALSE;
END; { FOR DIRBLOCKINDEX:= STARTDIR TO ENDDIR }
CLOSE({QUTPUTDEV,NORMAL) ;
{ ALLOW TIME TO READ LAST SCREEN }
HALTDISPLAY;
END;
PROCEDURE INITTITLEREAD;
BEGIN
REPEAT
DISKUNITS:=['1'..'6'];
PAGE(INPUT) ;
REPEAT
VRITELN('TYPE ''P'' FOR HARDCOPY;');
WRITELN('*'S'' FOR SCREEN OUTPUT..');
READ(KEYBOARD, PRINT)
UNTIL PRINT IN ['P',!'S'];
IF PRINT='P' THEN PRINTIT:=TRUE
ELSE PRINTIT:=FALSE;
REPEAT
WRITELN('LIST TEXT FILE DIRECTORY FOR WHICH DISK?');
WRITELN( '#*TYPE 1-6..');
READ(KEYBOARD, DISKNO)
UNTIL DISKNO IN DISKUNITS;
CASE DISKNOQ OF
11" :VOLNO: =4;
t2':VOLNO:=5;
'3' :VOLNO: =9;
4! :VOLNO: =1d;
151 :VOLNO:=11;
'6 1VOLNO: =12;
END { CASE DISKNO };
REPEAT
WRITELN( "ENTER FILE TYPE..');

WRITELN(' & -> ALL FILE TYPES');
WRITELN(' 2 -> CODE FILES');
WRITELN(' 3 -> TEXT FILES');
WRITELN(' 5 —> DATA FILES');
WRITELN(' 9 —> *XQUIT**!');

READ (KEYBOARD, FILETYPE) ;
UNTIL FILETYPE IN ['d','2','3','5',19'];
CASE FILETYPE OF
'@' :FILEID: =@;
121 :FILEID: =2;
131 :FILEID:=3;
15! FILEID:=5;
'9* :FILEID:=9;
END { CASE FILETYPE };
IF FILEID < 6 THEN TITLEREAD(VOLNO,FILEID,PRINTIT);
UNTIL FILEID=9;
END;
BEGIN
END.
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[ & Alspa Computer, Inc.l

The price-performance leader. Includes ZB0A, 1 or 2 full 8
drives (double density, double sided), 3 serial and 1 parallel
port, and winchester port. Prices start at less than $2000. Net-
working Available. DEALER / OEM inquiries invited.

SPECIALS on INTREGATED CIRCUITS

[dcommodore

See us for Persanal, Bnsiness, and Educational
reqoiroments. Edncatinnal Disceunts available.

PETSCAN $245 base price

Allows you to connect up to 30 CBM/PET Computers to
shared disk drives and printers. Completely transparent to the

6502 745 10/6.95 50/6.55 100/6.15 user. Perfect for schools or muitiple word processing con-
6520 PIA 515 10/4.90 50/4.45 100/4.15 figurations. Base configuration supports 2 computers. Addi-
6522 VIA 645 10/6.10 50/575 100/545 | tional computer hookups $100 each.
6532 790 10/740 50/7.00 100/ 6.60
g;}gé%g%M ;gg 22/ égg 100/1.75 | CBC / PET/ C64 COMMUNICATIONS!
. /575 10/535
O e 530 yoi2 s | GOMPACK $115
. 4 .
4116 RAM 8 for /1 4 0/510 |ntelligent Terminal Package
Zero Insertion Force 24 pin Socket (Scanbe) 200 | ACIA Hardware / STCP Software

Hewlett Packard [ﬁ/n

Anchor
Automation
Signalman

Modems {
FREE SOURCE MEMBERSHIP WITH SIGNALMAN

All Signaiman Modems are Direct Connect, and include cables
to connect to your computer and to the telephone. Signalman
Modems provide the best price-performance values, and start
at less than $100. Dealer and DEM inquiries Invited

Mark | RS232 (99) 79
Mark 11 for Atari 850 (99) 79
Mark IV for CBM/PET with software {169) 99
Mark V for Osborne (software available) (129) 93
Mark VI for iBM Personal Computer (250) 180
Mark Vi Auto Dial/Auto Answer (179) 119
Mark VItl Beil 212 Auto Dial/Answer {399) 319
OC HAYES Smartmedem 219

DC Hayes Smartmodem 1200 545

Apple Emulator for Commodere 64 89
Screonmaker 80 COLUMN CARO for C64 149
FROGGER for C64 or VIC 25
Solid Oak 2 Level Stand fer C64 or VIC 29
C64/VIC Switch (networking) 125
BACKUP ¥1.0 tapo copier fer CG4 er VIC 20
CARDBOARD/6 Motherboard - VIC 79
CARDAPTER/1 Atari VCS Adapter - VIC 69
CARDPRINT Printer interface - C64/VIC 64
CARDBOARD/3s Motherboard - VIC 2
CARDETTE/1 Cassette interface - C64/VIC 32
CARDRITER Lightpen - C64/VIC 32

CARDRAM/16 RAM Expa

We carry Apple 11+
from
Bell & Howell

Appie Emulater fer

Cemmedore 64
16K RAM Card fer Apple
Selid Oak 2 Leve! Stand fer Apple 29
Super Serial Card 149
MPC RAM/80 celuma card for HIE 139
280 Softcard and CP/M (Microsoft) 235
Parallel Printer Interface/Cable 79
Appio Dumpling (Mlcretek) Printer (sterface 115
Apple Qumpling with 16K Buffer 160
Grappler + Interface 140
TG Products for Apple in stock
DC Hayes Micromodem || 299
Videx 80 Column Card 239
Nayden Seftware for Apple 20% OFF
PIE Writer Ward Prscasser 120

215-822-7727
252 Bethlehem Pike
Colmar, PA 18915

30

A B Computers

VE-2 IEEE to Parallel Interface 110

Includes case, power supply, full 8-bit transmission, and
switch, selectable character conversion to ASCII.

VIDEO ENHANCER for Commodore 64 89

Realize video quality equal or better than composite monitor
using standard color TV.

SCREENMAKER 80 Column Adpater forC64 149

Provides big screen capability for business applications.

¥IC 20 Preducts VIC Sargon |l Chess 32
BACKUP ¥1.0 20  YIC GORF 32
VIC RAM Cards in stock Meteor Run (UMl) 39
VIC SuperExpander 52  VIC Radar Ratrace 24

VIC 16K RAM 95  Amok (UMI) 20
Thera EMI Seftware Snakman 15
HES Seftware Rubik's Cube 13
VIC Omega Race 32 Programmers Reference 15
Spiders of Mars (UM) 39 FROGGER 25
Programmers Aid 45  VIC Adventure Series

YICTORY Software for VIC and C64

Street Sweepers 12 Mazein3-D 12
Night Rider 1 Casmic Debris 12
Treasures of Bat Cave 12 Grave Robbers Advent 11
Games Pack | 12 Games Pack i 12
Victory Casino 8  Adventure Pack | 12
Adventure Pack Il 12 Trek 11
Commedore 64 Programmers Reference Guide 16
MicrsChess for C64 or PET 19
Computel’s First Book of PET/CBM 1
C64 or YIC SWITCH 125
POWER ROM Utilities for PET/CBM 78
WordPre 34-/64 69
WordPro 4+ - 8032, disk, printer 295
SPELLMASTER spelling checker for WordPro 170
VISICALC for PET, ATARI, or Apple 189
PETRAX PET ta Epsen Graphics Seftware 40
SM-KIT enhanced PET/CBM ROM Utilities 40
Programmers Toolkit - PET ROM Utilities 35
CALC RESULT for C64 135
PET Spacemaker Il ROM Switch 36
COPYWRITER Word Processer for C64 69
2 Meter PET to IEEE or IEEE to IEEE Cable 40
Dust Cover for PET, CBM, 4040, or 8050 8
CmC Interfaces (ADA1800, ADA1450, SADI in stock

ZRAM - CBM 64K RAM, 280, CP/M 550
Programming the PET/CBM (Cemputel) — R. West 20
Compute! First Book of VIC 1
Whele PET Catalog (Midnight Gazstte) 8
PET Fun and Games (Cursor) 1
Color Chart Video Board for PET 125

DISK
SPECIALS

Scotch (3M) 5" ss/dd 10/225 50/2.10 100/ 2.05
Scotch (3M) 5” ds/dd 10/3.15 50/2.90 100/2.85
Scotch (3M) 8“ ss/sd 10/ 2.40 50/220 100/ 2.15
Scotch (3M) 8" ss/dd 10/2.95 50/2.70 100/ 2.65

We stock VERBATIM DISKS

Write for Doaler and OEM prices.
BASF 5" or 8" 10/2.00 20/ 1.95 100/1.85
NEW BASF Qualimetric Disks also in stock.
Wabash 5"ss/sd 10/1.80 50/1.75 100/1.70
Wabash 5" ss/dd 10/ 2.00 50/1.95 100/ 190
Wabash 8“ ss/sd 10/2.00 50/1.95 100/1.90

We stock MAXELL DISKS
Write fer dealer and OEM prices.

Disk Storage Pages 10 for $5 Hub Rings 50 for $6
Disk Library Cases  8“—3.00 5"—2.25
Head Cleaning Kits 11

CASSETTES—AGFA PE-611 PREMIUM
C-10 10/ 61 50/.58 100/ .50
C-30 10/.85 50/.82 100/ 70

DATASHIELD BACKUP POWER SOURCE 225
Battery back up Uninterruptibie Power Supply with surge and
noise filtering. The answer to your power problems.

Zenith ZVM-121 Green Phasphor Monitor 100
BMC 12A 12" Green Monitor 80
VOTRAX Personal Speech System 280
VOTRAX Type-N-Talk 160
VOICE BOX Speech Synthesizer (Apple or Atari)

CompuServe Subscription (5 hours free) 32
Prowriter Parallet Printer . 389
US| CompuMOD 4 R F Modulator 39
Daisywriter 2000 1050

Many printers available (Star, Brother, OKI, etc.)
We Stock AMOEK Monitors

Amdek DXY-100 Plotter 600
A P Products 15% OFF
Watanabe Intelligent Plotter 990 6-pen 1290
I1SOBAR 4 Qutiet Surge Suppresser/Noise Filter 49
We stock Electrahome Monitors

dBASE 11 (8" format) 325
ALL BOOK and SOFTWARE PRICES DISCOUNTED
Panasonic TR-120M1P 12" Monitor {20 MHz) 149
Panasonic CT-160 Dual Mode Color Monitor 285

USI Yideo Monitors—Green or AMBER 20 MHz hi-res.
Oealer and OEM inquiries invited

Synertek SYM-1 Microcomputer ~ SALE 189
KTM-2/80 Synertek Video ard Keyboard 349

easrw | data
systems

129 Terminal [new detached keyboard) 680
IT-1 Intelligent Cemmunications Terminal 369
2100 16-hit/8-hit Systems in stock

We stock entire Zenith line.

CALL

FlexFile for PET CBM, C64  $110

Database, Report Writer with calculations, Mailing Lists.

FORTH for PET full FIG model — Cargill/Riiey $50
Metacompiler fer FORTH for independent objectcode 30

KMMM PASCAL ler PET/CBM 85
EARL for PET/CBM Disk-based ASSEMBLER 65

Super Graphics — BASIC Language Extensions 45
Fast machine language graphics routines for PET/CBM

AAM/ROM for PET/CBM 4K $75 8K $90
DISK 16U — Recovery System for PET/CBM 40

Atari 1200 549 QX kI
Voice Box 100 Aachor Modom—Abari 79
FROGGER 25 Aty Graghics (Compute) 11
Thern EM| Seftware First Book of Atari 11
EduFun $oftware APX Software

WRITE FOR CATALOG. Add $1 50 per arder for United Parcel

MICRO

We pay balance ot UPS surface shipping charges on all prepaid orders
ladd extra for mai, APQ-FPQ. ar) Prices include cash discount
Regular prices shightly higher Prices subject to change
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C-64 Compute $399.00
VIC-20® Personal Computer 147.00
VIC-15156 Printer 334.95
VIC-1530 Datasette 67.50
VIC-1541 Disk Drive 347.00
VIC-1010 Expansion Moduie 139.95
VIC-1311 Joystick 9.95
VIC-1312 Game Paddies 19.95

Telephone Modem 99.95
VIC-1210 VIiC 3K Memory Expander Cart. 34.95

Plugs directly into the VIC's expansion port. Expands to 8K RAM totai.

VIC-1110 VIiC 8K Memory ExPander Cart. 52.50
8K RAM expansion cartridge piugs directly into the VIC
119.95

CcM102 24K Memory Expander Cart.
VIC-1011A RS232C Terminal Interface 39.95

Provides interface between the VtC-20 and RS232 telecommunications
modems. Connects to VIC's user port.
140.00

PETSPEED - Basic Compiler for Commodore
Compile any Pet Basic program. The only optimizing compiler. Programs
compiled with Petspeed run up to 40 times faster. Petspeed code is untistable
and compited programs cannot be tampered with. No security device required
for compiled programs. Availabie NOW for the Commodore 64.

Star Gemini 10 Printer 360.00

Star Gemini 15 Printer 450.00

SND Monitor 347.00
CSt QUICK BROWN FOX $55.00

The Word Processor of this decade! For the VIC-20 and C-64.

COMMODORE SOFTWARE
VIC-1211A VIC-20 Super Expander $55.00

Everything Commodore could pack into one cartridge - 3K RAM memory
expansion, high resolution graphics plomng color, paint and sound com-
mands. Graphic, text, multicolor and music modes. 1024x1024 dot screen
plotting. All commands may be typed as new BASIC commands or accessed
by hitting one of the VIC's special function keys. Includes tutorial instruction
book. Excellent for ail programming levels.

$45.99

VIC-1212 Programmer’s Aid Cartridge
More than 20 new BASIC commands help new and experienced programmers
renumber, trace and edit BASIC programs. Trace any program line-by-line as
It executes, pause to edit. Special KEY command lets programmers redefine
function keys as BASIC commands, subroutines or new commands.

VIC-1213 VICMON Machine Language Manitor $48.99
Helps machine code programmers write fast, effictent 6502 assembly lan-
guage programs. Includes one line assembier/disassembler.

CARDCO
Atari Adapter - piay your 2600 games on the VIC-20 $79.95
CARDBOARD 6 $87.50
An expansion interface for the VIC-20. Allows expansion to 40K or accepts up
to six games. May be daisy-chained for more versatility.

CARDBOARD 3 $35.95
Economy expansion interface for the Vic-20
CARD “?” CARD/PRINT $76.00

Universai Centronics Parallel Printer Interface for the VIC-20 or CBM-64. Use
an Epson MX-80 or OKIDATA or TANDY or just about any other.
$30.95

CARDETTE

Use any standard cassette player/recorder with your V1C-20 or CBM-64.

LIGHT PEN $29.95

A light pen with six good programs to use with your VIC-20 or CBM-64.
16K Memory Expander $50.50

All CARDCO Products have a lifetime warranty.

NASNSS S SNANNAINS OO

"m0 = SENSEI T

BUSINESS USES FOR YOUR VIC-20®

SS Accounts Payable & Receivable  $29.95
CW-107A Home Calculation Program Pack  48.95
CPV-31 Data Files - your storage is unlimited 14.95
CPV-96 Household Finance Package - to 30.95
keep records of all your household expenses
CPV-208 Bar-Chart - display your numerical data 8.95
CH Turtle Graphics - iearn programming 34.95
CH VIC Forth - a powertul language for 49.95
BASIC programming
CH HES MON - a 6502 machine language 34.95
monitor with a mini-assembler
CH HES Writer - time-saving word process tool  34.95
CH Encoder - keep your personal records 34.95
away from prying eyes
CT-21 Statistics Sadistics - statistical analysis  14.95
CT-121 Total Time Manager 2.0 - creates 15.95
personal or business schedules
CT-124 Totl Label - a maiting list & tabet program 13.95
CT-125 Totl Text BASIC 15.95
CT-126 Research Assistant - keep track ofdata  17.50
CT-140 Toti Text Enhanced 29.95
CM-152 Grafix Designer - design graphic characters 12.95
CQ-5 Minimon - allows you to program, load, 13.85
save, or execute machine language programs
CS Home II‘IVGI“OW - lists your belongings 17.95
CS Check Minder - keep your checkbook right 14.95
Cs General Ledger - acomplete ledger 19.95
GAMES FOR YOUR VIC-20®
CH-G203 Tank Wars $15.95
CH-G205 Pinball 13.45
CH-G206 Simon - 1t gets tougher as you get better. 13.45
Great for kids of all ages.
CH-G207 Fuel Pirates 13.45
CH-G209 Laser Blitz 15.95
CH-G210 Tank Trap 15.95
CH-G211 Concentration 13.45
CH-G212 Dam Bomber - pitot the ptane, avoid enemy 13.45
CH-C307 Shamus - search room atter room for the 34.95
shadow-eluding androids; 2 levels of intense arcade action
CH-C308 Protector 36.95
CPU-79 Breakout 7.95
CPU-85 Hangman - unbelievable graphics & sound 9.95
CPU-87 Memory - ViC challenges your memory 9.95
CcPU-88 Match - nand & sye coordination 7.95
CPU-89 MonKks - a devilish game of logic 7.95
CPU-108 Bomber - you must decide who you wantto fty 9.95
for, then pick a target & your experience level
CPU-109 AmMmOK - the hails of Amok are populated by 20.95
robots that obey one command - get the intruder!
CPU-153 Tank vs. UFO - the tank is moving back & 9.95
forth along the base; shoot the UFO before it shoots you
CPU-194  Snakman - Pacman for the VIC 14.95
Defender on Tri - you're the pilot of an experimental ship 17.95
3-D Man - the popular arcade game, requires 3K 17.95
Exterminator - a game tuil of bugs 20.95

We have over 400 programs for your VIC-20
and over 250 programs for your C-64!

Shipping & Handling Charges:

First two (2) items - $2.00 per item.

Three (3) or more items - 51‘00 per item.

For orders over $100 total, surface shipping will be paid by
CompuSense. Blue Label or special handling will be paid by
the customer.

Additional $2.00 C.0.D. tee on all C.0.D. orders.

MasterCard and Visa accepted. lee card number and expiration
date on order form.

Allow three (3) weeks for personal checks.

TO ORDER:
=m==£ss
®

P.O. Box 187652
Prices subject to change.

Wichita, KS 67218
{316) 263-1095
VIC-20@ 1s a registered trademark of Commodore

Write for
FREE
Catalog!
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hen something new comes along
most of us tend to be conser-
vative about giving up the familiar. A
good example of this behavior is the use
of structured programming languages on
microcomputers. Languages like Pascal
have been available to us for a couple of
years; they are easier to program in and
more efficient than BASIC. However, on-
ly a relative minority of microcomputer
users have switched to a structured
language, and none of the major
manufacturers offer anything other than
BASIC as standard equipment.
Recently a number of new operating
systems have come on the market.
These operating systems bear about the

There are different types of tree
structures used in structured program-
ming and as data structures. I will
restrict my discussion to one particular
type: the hierarchical structure. In this
structure the root node is called the
ancestor of all other nodes. The next
lower level of nodes are the children of
the root node, each of which may have
children of its own. As you work down
the tree, each level of nodes represents
a new generation of children. Each
node has only one parent node, but it
may have any number of child nodes. A
path from the root node to any other
node in the structure is simply a list of
descendants, starting with the root

BASIC-09 needed an equally well-
structured operating system to support
it, developed OS-9 to allow BASIC-09
users realize the full potential of a
modern programming language.

I feel OS-9 is the best of the new
operating systems. It is one of the most
powerful 8-bit operating systems
available today and is the only truly
powerful operating system that can run
on a relatively small system. A
24K-byte system can support OS9, and
48K system can run several users
simultaneously in a high-level
language. A fully extended OS-9 system
can have 1 megabyte of main memory,
hard disk drives, and many users.

a structured operating system

same relationship to the currently
dominant systems (CP/M, Apple DOS,
Flex| as Pascal does to BASIC. They are
more powerful and, usually, easier to
use.

Structured operating systems have
the same type of structure found in a
structured program, looking like an
upside-down tree. The highest level is
called the root node and is the overall
control structure and most abstract
part of the system. The root node is
connected to the highest level of
branch nodes, each of which are con-
nected to their own set of branch nodes
on the next lower level. On any level, a
node may not be connected to any
lower-level nodes. This type of node is
called a leaf node and is connected only
to a single branch node on the next
higher level. In a structured program
the leaf nodes are the most detailed part
of the program. In a structured
operating system they are the I/O
device drivers, the data files, and the
lowest level routines in the programs.
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by Mark G. Boyd

node and ending with the desired node.
The path from the root node to any
other node is unique. Any node may be
reached from any other node by work-
ing up the structure until a common
ancestor node is found and then work-
ing down to the desired node.

Data flow in a hierarchical structure
is allowed only along the paths con-
necting the nodes. All data is local to
the procedures/files that are the nodes.
Data may be passed from a parent to its
child or from a child to its parent; it
cannot be passed to any- other node
without working through a path that
involves a common ancestor. This
system sounds complex but, as you
shall see, it is the basis for very simple,
but powerful operating systems.

0S-9, which uses this hierarchical
structure and is a by-product of
BASIC-09, is a result of Motorola’s
6809 development process. The soft-
ware was developed simultaneously
with the hardware it is designed to use.
Motorola and Microware, realizing that

MICRO

A Structured Operating System

0S-9 is a descendant of UNIX, the
Bell Telephone Laboratories operating
system for large minicomputer
systems. UNIX has become the stan-
dard for multiprogramming minicom-
puter systems because of it’s versatil-
ity, power, and elegantly simple
design. OS-9 looks much like UNIX,
but its actual operation is quite dif-
ferent. UNIX dynamically swaps pro-
grams into memory from large, fast
disk systems. OS-9 cannot do this
because of the slow disk systems used
with microcomputers. In order to sup-
port mulitple users, OS-9 makes use of
position-independent re-entrant pro-
grams in RAM or ROM. Because the
programs are re-entrant, multiple users
can use the same code while maintain-
ing different data and stack areas, and
because the code is position indepen-
dent, it can be brought into memory, in
any available location, as needed.
These two factors allow OS-9 to be

No. 61 - June 1983



much more efficient in its use of RAM
and ROM than UNIX.

Multiprogramming means that the
system can execute many different pro-
grams simultaneously. CPU time is
divided in time slices [about .1 seconds
in OS-9), which are allocated by the
system to the various tasks currently
running and to the operating system
overhead. With a powerful micro-
processor like the 6809 and a well-
designed multiprogramming operating
system like OS-9, users are not aware
that they have only part of the CPU
time.

OS-9 can run processes sequentially
or concurrently. Each process is created
by an existing process and may in turn
create child processes of its own. This
leads to a hierarchical structure where
all processes are descendants of the
original process run when OS-9 was
brought up. To the user the root of each
tree of processes is a process called
Shell. A Shell process is executed when
the system is started, and a new incar-
nation of Shell is created for each user
who logs onto the system. Shell is a
command interpreter that accepts in-
put from the user and creates new pro-
cesses in response to that input. Shell
also can pass parameters to the process
it creates.

When a Shell creates a process it
puts itself into a waiting state until
that process is finished. The user has
the option of causing the Shell to create
another incarnation of itself before it
goes into its waiting state. This new
Shell then can be used to create a new
process and another incarnation of
Shell, allowing a single user to make ef-
fective use of 0S-9's multiprogram-
ming capabilities. I'll give an example
of this at the end of the article.

A hierarchical system also is used
for all input and output. The top level
[or root) of this tree is a general 1/0
manager. At this level all data is essen-
tially a stream of bytes. Data being sent
out to an external device passes down
through the tree to a device driver,
which is a leaf node {for single file
devices| or the root node of the device
file structure (for disk drives]. The
characteristics required for the data ac-
tually sent to the device are added as it
passes down the tree. For example, data
going to the disk would be blocked to
sector size at one level, the appropriate
preamble and postamble added at
another level, and the actual sectors to
be written determined at yet another
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level. Input data undergoes the reverse
of this process as it passes up the tree.
Data at the top, which is the data
passed to or from a process, has the
same structure regardless of its course
or its destination.

The device independence of I/0
data has two advantages. First, it
means that I/O paths can be redirected
at any time. A program that normally
outputs to the printer can have its out-
put redirected to a disk file for later
printing. Input to the Shell can be
redirected to allow a disk file to control
the system. In other words, printer
spooling and procedure files are in-
herent in OS-9. Second, OS-9 programs
are essentially hardware independent.
The program is not aware of the device
driver modules, so it cannot depend on
the details of the I/0 hardware. A pro-
gram that runs on a small OS-9 system
with one minifloppy and a serial printer
will run, without modification, on a
large system with hard disks and a
chain printer. No more problems with
software transportability or system
upgrades!

The heirarchical structure extends
to the file structure on the disk drive(s].
A file is accessed by specifying a path to
it. This path is simply a list of all of its
direct ancestors. Each entry in the list,
except for the first and last, is a direc-
tory file. Directory files are the branch
nodes of the tree structure and contain
only the names of their immediate
descendants and pointers to them. The
leaf nodes of the tree are the actual data
or program files. The first entry in the
path list may be a device driver
(e.g.,/D1} or it may be a directory file
in the current directory. The last entry
is the name of the desired file. If the
desired file is in the current directory,
only the last entry is required.

Finally, lets explore some Shell
commands. These commands are
entered in response to the prompt OS9
and consist of a process name that may
be followed by parameters for the pro-
cess, a parameter that modifies the
amount of memory used by the pro-
cess, parameters that redirect the in-
put/output paths of the process, and
finally by a parameter that results in
concurrent processing (i.e., creates a
new incarnation of Shell}. The
parameters are separated by spaces and
the entry is terminated by a return.
Some examples are:

1. OS9: LIST FILE 7
2. 0S9: COPY FILE3 FILE7

MICRO

3. O89: LIST /D1/ASSM-
FILES/BPROM

4. 0O89: LIST /D0/MARK-
LIB/LETTER >/P1

5. 089: LIST FILE7>/P1 & EXECUTE

#7K

The first example runs the process
LIST with input from FILE7, which
lists FILE7 to the terminal. The second
example runs the process COPY with
input from FILE3 and output to FILE7.
So far things are much the same as in
any DOS.

The third example runs the process
LIST. Input is from the file BPROM.
The path list specifies that BPROM is
listed in the directory file ASSM-FILES,
which itself is listed in the primary
directory for the disk mounted in drive
D1. The fourth example is similar to
the third but it also demonstrates out-
put redirection | >) to the serial printer
driver /P1. This process lists the file
LETTER to the serial printer.

The fifth example introduces con-
current execution (&). The Shell
creates a process that starts listing
FILE7 to the printer. Then it creates
another Shell that starts the process
EXECUTE (EXECUTE is allocated 7K
of RAM (#7K]. All processes have a cer-
tain minimum amount of RAM that
they require. This information is stored
on the disk with each process. The #7K
is an execution modifier that can be
used to allocate larger amounts of RAM
at the time the process is created.

On my system EXECUTE is a
BASIC-09 program. This information is
noted by the system and, when a pro-
cess using EXECUTE is created,
BASIC-09 is loaded automatically and
instructed to run the process. EX-
ECUTE must be in packed form and
located in the CMDS directory, but
that’s a subject for another article.
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Color DISK

BASIC:

observalions and utlililes

by Michace! Dudgcon and Willlam Clemenls, Jr.

he disk system for the Color

Computer [(CoCo] has been
available for over a year now and has
proved to be quite popular with CoCo
owners. The DOS is ready to go at
power-up, doesn’t tie up a disk drive in
reading program overlays, and since it
is in ROM, it can’t be overwritten by
some renegade program. Best of all, it is
easy to use; the commands are simple
and direct, with many being easily
understood by a complete novice.

In the year that we've used the
CoCo DOS, we have discovered a few
things that aren’t specifically
documented by Radic Shack, and have
written some utility programs that
we'd like to pass along to other disk
users. We'll also discuss the structural
details of BASIC and machine-language
program files on disk. With this infor-
mation, you can create new files, or
modify old ones, directly from the
keyboard. You can scroll through a file,
or even through an entire disk, and ex-
plore the contents on the disk. You can
back up the directories on all your
disks, using sectors that are ‘'hidden’’
from the operating system, as a
safeguard against directory crashes that
can help in recovering accidently
KILLed files. You can list to the screen
a complete summary of granules and
sectors that a file occupies, and you can
change individual bytes within a file
without rewriting the whole file. Final-
ly, we'll give you a program that lets
you print a disk directory in a compact
file-list table, including the start, end,

34

and exec addresses for machine-
language files, appropriate for taping
onto the disk jacket.

Disk Format and File Structure

There are three separate parts to a
program file: the directory entry, the
file-allocation table entries, and the
filed data. The disk is formatted into 35
tracks, with eighteen 256-byte sectors
per track. The directory is contained on
sectors 3-11 of track 17, and the file-
allocation table is on sector 2 of the
same track. Sectors 1 and 12-18 of track
17 are not used by the DOS.

Each track is divided into two 4096
byte granules, sectors 1-9 comprising
one granule and sectors 10-18 the
other. The granules are numbered O
(track O, sectors 1-9} through 31 (track
16, sectors 10-18), and 32 (track 18,
sectors 1-9] through 67 [track 34, sec-
tors 10-18), skipping the directory
track. The directory is located in the
middle of the disk to minimize head
travel; the directory must always be ac-
cessed first when program file opera-
tions are carried out by BASIC, and
then the sectors containing the actual
file are read.

The Directory Format

The directory structure is complete-
ly documented on pages 58-59 of the
Disk System Owner’s Manual and Pro-
gramming Guide, so we won’t repeat
every detail here. The directory entries
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are contained in the first 16 bytes of
each 32-byte cluster — beginning in
sector 3 of track 17 and stored in the
same order that the files were originally
created on the disk. Each entry con-
tains file name and extension, a file-
type flag, a binary/ASCI flag, the
number of the first granule in the file,
and the number of bytes used in the last
sector of the file.

Sector 2 of the directory track is the
file-allocation table, which uses bytes
0-67. Each byte indicates the type of
use being made of the granule having
the same number as the byte. A value
$FF means that granule is not part of a
file. A value in the range $0-$43 (0-67
base ten) means that granule is part of a
file; the value contained there is the
number of the next granule used by the
file. A value in the range $CO0-$C9
means the corresponding granule is the
last one used by that file. The second
hex digit [0-9]) is the number of sec-
tors in the granule that the file uses, -
counting from the first sector in the
granule. Note that the four lowest order
bits {bits 0-3) in the word therefore give
the number of sectors, rather than bits
0-5 as the manual says. Table entries in
the range $0-$43 and $CO0-$C9 form a
linked list of the granule allocations to
every file.

When a file is killed, the first
character of the file name is set to $FF,
and the entries in the allocation table
that correspond to the granules con-
taining the file are also set to $FF. This
destroys all information explaining
where a file was stored. The file itself is
left unchanged and will be overwritten
by new data if the sectors are re-used.
The FREE function of BASIC reports
the number of table entries in the
allocation table that currently equal
$FF.

How Program Files Are Stored

Let’s look at how a BASIC program
is stored in RAM, as a binary file on
disk, and as an ASCITI disk file. For our
example, we’ll choose a simple two-
line program:

10 INPUT A
20 PRINT A;SQR(A):GO TO 10

BASIC stores its program lines in
tokenized form, replacing all com-
mands and functions with a one-byte
code as the lines are entered. The inter-
pretation of lines thus starts even
before a program is run, saving some
execution time and using less memory.
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While listing or editing the lines, the
tokenizing process is reversed to
recover the original text. The pointer to
the first BASIC statement is in loca-
tions $19 and $1A (25 and 26 decimal),
and the address of the first free location
after the last line is in locations $1B
and $1C (26 and 27 decimal).

If we enter the example program
with the disk system installed and peek
at locations 25-27, we find $2601 and
$2620. Peeking at memory in between
these limits gives the tokenized BASIC
program in Table 1.

Now let's see how this list of bytes
looks on disk. Let’s take a freshly
initialized disk and save the program
under the name ""TEST.BAS'’, which
records it in binary {tokenized) format.
The directory information and the sec-
tor containing the program statements
can easily be examined using the
DISKLOOK program, which we’ll
describe later. The information found
there is summarized in Table 2. The
first sector of the file begins with a one
byte beginning-of-file mark ($FF} and
two bytes containing the total number
of bytes in the file. Then the tokenized
BASIC statements are copied verbatim
from RAM, complete with the address
links and zero markers between lines,
filling sector after sector and granule
after granule as required to hold the en-
tire program.

Table 3 shows the file contents if
the program is stored in ASCIH format
using SAVE “'TEST.BAS'’,A. The
tokenized lines in memory are un-
tokenized and converted back to the
way they were originally typed in, ex-
cept for question marks that share the
same token as PRINT and thus appear
as PRINT in a listing. The file contains
the list of program lines with the
marker byte $0D before and after every
line. '

BASIC uses a slightly different for-
mat to store machine-language pro-
grams, since several absolute addresses
must be associated with each file.
Table 4 gives a six-byte test program
and shows how it is stored. Notice that
the end address is not stored with the
file; the start address and total number
of program bytes are saved at the front
of the program, and the execute address
appears at the end.

Saving Disk Programs On Cassette

While we're talking about storage of
Disk BASIC programs, here is a word of
caution about the cassette storage of
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disk programs. When the computer is
powered up, the initialization routines
put a table of pointers to the BASIC
functions and commands into lower
RAM starting at $0120. If you have the
Extended BASIC ROM, the pointers to
those additional keywords are added to
the table, and if the disk system is
plugged in, pointers to the disk com-
mand and function lists are appended.
Be sure the disk controller pack is
plugged in if you save a program con-
taining Disk BASIC statements onto
cassette tape! Likewise, the disk pack
must be in place whenever you read
that tape back in. Otherwise, the table
of pointers to legal keywords won't
contain the ones for Disk BASIC, When
you try to list a program containing
unrecognizable tokens, BASIC goes
ahead with the list but prints an ex-
clamation point in place of the of-
fending tokens as a signal that it
couldn’t figure out what keyword to
put there.

Suppose, for instance, you want a
printed listing of a Disk BASIC pro-
gram but have no printer. You save the
program on cassette and take it to a
friend who has a printer but no disks.
When he reads it in and lists it, he'll get
‘' signs for all the disk-system
keywords: you can see those now and
then in published listings of programs
for the disk system. If you use a
cassette tape to hold Extended Disk
BASIC programs, take your disk con-
troller pack along with the tape; the
ribbon cable and drives aren’t needed if
you just want a listing, but the Disk

MICRO

ROM must be there before a CoCo can
understand your tape!

Some Utility Programs For the
Disk User

Now that we know the exact form
in which the disk system stores pro-
grams, we can go in directly and alter
the directory, fix a bad byte in the mid-
dle of a program, or construct our own
files by POKEing in directory entries and
file sectors directly from a program. We
could even convert a BASIC program
file into a machine-language file, and
vice versa, by properly modifying the
directory entry and changing the
marker bytes at the beginning and end
of the file. Many of these tricks are
useful if you need to salvage a damaged
file or a miswritten directory. The lat-
ter conversion might be helpful in
overlaying or chaining program
segments that have conflicting
numbers by reading a BASIC file into a
section of unused RAM and POKEing
new line numbers into the statements.
Then, by using a machine-language
merge and move routine, you can com-
bine them with the original program.
Or you can just use the programs as an
aid in learning about how Disk BASIC
works.

1. The DISKLOOK Program. Listing
1 presents a multipurpose utility for ex-
amining and changing all kinds of files,
including the directory itself. The pro-
gram begins in the '‘disklook’’ mode,
requesting a granule number and a sec-
tor number. When that information is
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provided, the program reads the sector
into memory. Beginning with the first
byte in the sector and continuing until
the screen is full, it prints the byte
count, the hex value of the byte and its
ASCII character equivalent. To con-
tinue scrolling through the contents of
the sector, press the space bar or
‘enter’. To reverse-scroll, hit the up-
arrow; to interrupt the scrolling and
specify another granule and sector,
press '@’'. If you wish to look at the
directory, enter 'D’ instead of a granule
number. The byte count starts at O
when the directory is read out, to cor-
respond with the listings in the Disk
System Manual and to allow the byte
numbers in the allocation table to cor-
respond with the granule numbers. For
all other granules, the bytes are
numbered starting with 1.

You may also enter a subcommand
mode whenever the screen stops scroll-
ing. A 'D’ key initiates a search
through the directory sectors for the
first unused position. Then you are
prompted for the information needed to
create a new directory entry (you must
use as the extension either .BAS, .BIN,
or .TXT). A 'C’ allows you to change
one byte in the sector under examina-
tion by specifying the byte number and
the new value. An 'F’ (for file-analysis)
prompts for a file name, then lists all
information contained in the directory
about that file, including file type and
mode, an ordered list of the granules
used, the number of sectors in the last
granule, and the number of bytes in the
last sector.

2. The DIRDUPL Program. If you
read the Disk System Manual carefully,
you’ll see that BASIC leaves nearly half
the directory track unused. Sectors 1
and 12-18 can be used for other pur-
poses, such as scratch storage or private
files. We use them to back up the infor-
mation contained in the directory.
Most disk users at one time or another
have gotten a mangled directory due to
power failure, a power-line spike, or
other mishap that occurs just as you
are writing the disk. Another cause
of crashed disks is the corrosion
that forms on the contact fingers of
the disk drive, causing intermittent
connections.

You can use DIRDUPL to back up
directory sectors 2-9 into sectors 12-18
and 1, respectively, and then later to
rewrite the directory from the backup if
it ever becomes necessary. Sectors 10
and 11 are not backed up due to lack of
space; however, these are not normally
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used unless you have more than 54 files
on one disk.

By the way, DIRDUPL can provide
an easy way to restore a killed file. The
KILL command doesn't alter the file, it
just flags the directory entry and wipes
out that file’'s granule numbers in the
file-allocation table so they all can be
used again. If you kill a file and want to
recover it later, you can do so by restor-
ing the original directory provided that
none of the file's granules have been
reused. Of course, if the file space has
been overwritten, the original file is
unrecoverable by any method.

3. The DISKLIST Program. Several
programs have been published that give

MICRO

a printed listing of the names/exten-
sions, length, type, addresses, and
other statistics associated with the files
on a disk. The most elaborate file
statistics we’'ve seen are those
generated by F. S. Flack’s program in
Color Computer News, August, 1982,
p.- 11. Another program giving less
detail but an easier-to-read listing is C.
J. Roslund’s program in The Rainbow,
March, 1982, p. 31. Other programs
have appeared that send the output of
the DIR command to a printer. We
wanted a program that would provide
more information than the DIR com-
mand, yet would not use an entire
printed page so that the user is forced to
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P.O. Box 4364 Z AN ' M

Flint, Michigan 48504

(313) 233-5731

(313) 233-3125 SYSTEMS

COMMODORE VIC-20

ZFIN-1 This FINANCE Program is the most versatile business program available today for
general home accounting, checkbook balancing, charts and graphs. The program makes
full use of the VIC-20’s many features such as color, sound, and the excellent implementa-
tion of the function keys for quick, accurate operation selection with NO programming ex-
perience required. (The program uses the disk and is compatible with the VIC 1540/41 disk
drives. It comes with disk and manual.) Requires 3K super expander cartridge. Cassette
$29.95 Disk $39.95

APPLE lI-Plus

ZMAILT'- A comprehensive mailing label program for the APPLE Il +. ZMAIL features full-
screen editing capabllity, five of the most common sorts (NAMES, CITY, STATE, ZIP, COM-
PANY) plus an extra field for a group identifier. Custom variations available. It comes with
disk and manual. Price $69.95

ZINVEN1 - An inventory control program for small business applications. ZINVEN1
features full-screen editing for maximum flexibility AND several sort options (all are re-
lational sorts). It comes with disk and manual. Price $79.95

DEALER INQUIRES INVITED. SEE OUR FULL PAGE AD NEXT MONTH.
Please write for more information. Circle No. 25

TELECOMMUNICATIONS o 1 VIC ana’64!

“A versatile and exceedingly well-dane package.” David Malmberg, MICRO

“Simply the best & nicest VIC terminal software | have seen.”
Greg Yob, CREATIVE COMPUTING

We created quite a flurry and earned rave reviews with
Terminal-40, the unique software that transforms the
VIC screen into a 40-column smooth-scrolling display.
And with features like a Receive Buffer and VIC
printer dump, Terminal-40 sets a new standard for per-
sonal modem communications with networks such as
CompuServe and Source. Our '64 Terminal does the
same quality job for the '64.

And now there’s even MORE!!! SuperTerm tor the
VIC and ’'64 supports text storage to disk or tape
and program UPLOAD/DOWNLOAD. SuperTerm,
used with our Smart ASCIl interface, also
supports popular parallel printers.

Choose the one right for you. Call or write

bRy en”REAc UT
and BYTE SOMEONE!

Circle No. 26
No. 61 - June 1983 MICRO
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keep the summary separate from the
disk. We extensively modified
Roslund’s program and came up with
DISKLIST.

DISKLIST prints the file name/ex-
tension, notes whether the file is
binary or ASCII, lists the number of
granules used, and prints the start, end,
and exec addresses for machine-
language programs. Most important, it
does this on a printout that is just the
right size to fasten to the disk jacket. If
the table contains more files than will
fit on one side of the jacket, DISKLIST
prints ‘‘continued on back’’ and
finishes the listing with a new table
that can be attached to the reverse side
of the disk jacket.

The name/extension, file-type flag
and ASCII flag, and the three addresses
for machine-language files are saved in
arrays; if you ever want to do anything

else with the information, such as
alphabetize the names for instance, just
add the program code onto the end of
our listing. We think you will agree
that this is a very handy way to keep
track of disk directories.

In Conclusion

We hope that this discussion of the
makeup of BASIC and machine-
language program files will give you the
information you need to make better
use of the disk system in your com-
puting efforts. We also hope that the
utilities will be useful, particularly in
light of the high cost of many ‘'Disk
Doctor’’ and DISKZAP-type programs

that are available commercially. We
haven’t seen any of them, so we aren’t
in a position to compare their features
with ours, but we feel that what we
have done is worth at least the price of
this magazine.

We were going to tell you how to
beat that intermittent contact problem,
weren't we? Unfortunately, there
probably isn’t any way to cure it per-
manently, short of soldering everything
together, but we think we have found
the next best thing. There are products
sold for just this purpose: that is, keep-
ing contact fingers clean on circuit
boards in critical commercial equip-
ment. We use Gold-Wipes ® , made by
the Texwipe Company, Upper Saddle
River, NJ 07458. These are small, foil-
sealed packets containing pads soaked
in a solvent and contact-conditioning
agent selling for about 25¢ apiece in
boxes of 100. Friends or members of a
computer club could go together and
buy a box, but even if you have to shell
out the whole $25 yourself, it's well
worth it. A treatment every month or
so with these pads has cured our dirty-
contact blues, and until Radio Shack
wakes up and puts gold-plated connec-
tors on their disk equipment, it should

be a good fix for your system too.
[r————— e R 5 = —

You may contact the authors at Dept. of
Chemical & Metallurgical Eng., U. of
Alabama, P.O. Box 2662, University, AL
35486.

Listing 1
1¢ 'DISKLOOKUTILITY
25 'COPYRIGHT @ 1983 by MICRO Ink
3¢ CLEAR2##:DIM E(20)
40 CLS3:PRINT@43, "DISKLOOK";

:LINEINPUTGS: IF G$< >"D" THEN 70
68 T=17: INPUT"SECTOR(1-18)";S:GOTO 9@

ELSE T=INT(G/2)' TRACK NO.
ELSE INPUT"SECTOR(10-18)";S

169 FOR Y=1 TO 2:IF T=17 AND S=2

12¢ IF T=17 THEN P$=MID3(A$(Y),X+1,1)
ELSE P$=MID$(A$(Y),X,1)

136 PRINTUSING"%% % %
HEX$(X) ,HEX$(ASC(P$)) , P$

20 'BY MICHAEL DUDGEON AND BILL CLEMENTS

5@ PRINT€96,"ENTER GRANULE NO. IN HEX *;

76 G=VAL("8H"+G$):IF G>33 THEN T=INT(G/2)+1

80 S1=G/2-INT(G/2):IF S1=¢ THEN INPUT"SECTOR(1-9)";S

99 S1=@:PRINT"TRACK"T"SECTOR"S:DSKI$ #,T,S,A$(1),A$(2)
THEN PRINT"BYTE NUMBERS=GRANULE NUMBERS"

116 IF T=17 THEN FOR X=8 TO 127 ELSE FOR X=1 TO 128

%8

140 IF X=@# OR X/14 < >INT(X/14) THEN 180

+LEFT$(B$,127) :FOR I=1 TO 225 STEP 32:
IF ASC(MID$(C$,I,1)) <>@ AND ASC(MID$(CS$,I,1))
< >255 THEN NEXT I,S' FIND FIRST UNUSED SLOT
219 IF I>128 THEN L9=2:[=1-128 ELSE L9=1 3
220 A3(1)=A$:A$(2)=E$
238 PRINT@96, "FILENAME.EXT: "; :LINEINPUTXXS:
* XX=INSTR(XXS,".")+INSTR(XX3,"/") : XY=
LEN(XX$) :R$=RIGHTS (XS, 3) : XX$=LEFT$(XX$, XY—4)
+STRING$(12-XY," ")+H$:IF R3$="DAT"
THEN R2=255 ELSE R2=8
24 R3$=RIGHT$(XX$,3):IF R3I$="BAS" THEN FT=0
ELSE IF R3$="DAT" THEN FT=1 ELSE IF
R3$="BIN" THEN FT=2
250 YX$=XX$+CHR$(FT)+CHR$(R2) :X=1:
INPUT"SECTORS IN LAST GRANULEY;DD
268 LINE INPUT"ENTER GRANULE NOS. IN HEX,
<@> AFTER LAST ONE. ";K$:E(X)=1+
VAL("8H"+K$) : IF K$="8" THEN X=X-1 ELSE X=X+1:
GOTO 26@' INPUT GRANULE NOS. IN ORDER
270 DSKI$ @,17,2,A$,B$:FOR P=1 TO X-1:
MID$(A$,E(P),1)=CHR$(E(P+1)-1) :NEXT P

156 ' <@>: RETURN TO DISKLOOK

<D>: CREATE NEW DIRECTORY ENTRY

<C>: CHANGE BYTE IN FILE ‘<F>: FILE ANALYSIS
168 A$=INKEY$:IF A$="" THEN 16 ELSE IF A$="@€" THEN 40
17¢ IF A$="D" THEN 20@ ELSE IF A$="C" THEN 324

ELSE IF A$="F" THEN 354 ELSE IF A$="1" THEN X-X-28
180 NEXT X,Y:GOTO 48
198 ' CREATE NEW DIRECTORY LISTING
209 CLS2:PRINT"CREATE NEW DIRECTORY ENTRY";:

FOR S=3 TO 9:DSKI$ 4,17,S,A$,B$:CP=A$

280 MID$(A$,E(X),1)=CHR$(&HCB+DD) :
DSKO$ #,17,2,A$,B$' INSERT GRANULE NOS.
IN FILE ALLOCATION TABLE

298 XX$=XX$+CHR$(E(1)-1) : INPUT"NUMBER OF BYTES
IN LAST SECTOR";Z:)XX$=XX$+CHR$(H)
+CHR$(Z)+STRINGS(16,8)

388 MID$(A$(L9),T,32)=Xx3:DSK0$ B,17,5,48(1),A3(2):
SOUND 5,14:CLS2:G0TO 58

318 ' CHANGE BYTE

328 IF T=17 THEN Ed=1 ELSE E@=§

{Continued)
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WORDPROCESSOR
FOR THE COMMODORE 64~
ALSO CHECKS YOUR SPELLING!

SGRIPT 64

Suggested Retail: $139.95

“REALLY FOXY IS BEING LETTER PERFECT”

Contact Your Nearest Commodore Dealer Today...
You'll Be So Glad You Did!

Distributed By: *’ 200 W. Mariton Pik

. ariton Fike
COMPUTER Cherry Hill, New Jersey 08002
MARKETING servicesinc. (609) 795-9480

Commaodore 64 is a trademark of Commaodore Electronics Limited .
. ) Circle No. 27
Script 64 is a trademark of Richvale Telecommunications
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Listing 1 (continued)

33¢ CLS4:PRINT@8,"CHANGE ONE BYTE"; :PRINT@96,
"BYTE NO.(HEX) TO CHANGE";:INPUTBBS$:
INPUT"NEW BYTE";NC$:MID$(A$(Y),VAL("&H"+BB$)+Ed,1)
=CHR$ (VAL("&H"+NC$)) : DSKO$ @,T,S,
A$(1),A8(2):CLS2:G0TO 58
34¢ ' FILE ANALYSIS
350 CLS8:PRINT@41,"FILE ANALYSIS";:PRINT896,
"FILE NAME: ";:LINEINPUTF$:IF LEN(F$) <8
THEN F$=F$+STRING$(8-LEN(F$)," *)
36¢ PRINT@128,"EXTENSION: ";:LINEINPUTE$:F$=F$+E$
37¢ FOR X=3 TO 9:DSKI$ 4,17,X,A$,B$:
IF INSTR(A$,F$) OR INSTR(B$,F$) THEN 388
ELSE NEXT X:PRINT"ENTRY NOT FOUND":
FOR X=1T020¢@: NEXTX:GOT0358
380 X=INSTR(A$,F$):IF X=f THEN X=INSTR(B$,F$):
A$=B$' X=BYTE NO. FOR ENTRY LOCATED
390 A$=MID3(A$,X,32)' A$ NOW=THAT SINGLE ENTRY REQUESTED
408 C=ASC(MID$(A$,12,1)):IF C=@
THEN PRINT"BASIC" ELSE IF C=1 THEN PRINT"DATA"
ELSE PRINT"MACHINE LANGUAGE"
416 IF ASC(MID$(A$,13,1)) THEN PRINT"ASCII" ELSE PRINT"BINARY"
420 E(1)=ASC(MID$(A$,14,1))
430 N=ASC(MID$(A$,16,1))
448 DSKI$ €,17,2,A$,B$
450 X=1
460 E(X+1)=ASC(MID$(AS$,E(X)+1,1)):
IF E(X+1) >&HBF THEN SC=E(X+1)-&HC@
ELSE X=X+1:G0TO 466
47¢ PRINT“GRANULES:":FOR P=1 TO X:PRINT"$"
+HEX$(E(P)) :NEXT P:PRINT"SECTORS IN LAST
GRANULE: "SC:PRINT"BYTES .IN LAST SECTOR: ";
"$"+HEX$(N) : PRINT:PRINT"HIT ANY KEY
TO CONTINUE";
48¢ IF INKEY$< >"" THEN CLS3:GOTO4d: ELSE 480

Listing 2

1¢ ' DIRDUPL UTILITY

2¢ ' DIRECTORY BACKUP AND RETRIEVAL

3¢ ' BY MICHAEL DUDGEON AND BILL CLEMENTS

35 ' COPYRIGHT © 1983 by MICRO Ink

4@ CLEAR3@0@:CLS3

5¢ PRINT®5,"DISK DIRECTORY BACKUP":
PRINT@69," (1) BACK UP DIRECTORY":
PRINT@161,"(2) RETRIEVE DIRECTORY":
PRINT@165, "WHICH" ; : INPUTW

6@ PRINT@229,"DRIVE NO.";:INPUTDN

7@ ON W GOTO 94,148

80 GOTOSH

99 FOR X=2 TO 8

1¢@ DSKI$ DN,17,X,A$,B$:DSKO$ DN, 17,X+14,A3,B$

116 NEXT X

12¢ DSKI$ DN,17,9,A$,B$:DSKO$ DN,17,1,A3,B$

136 END

148 FOR X=2 TO 8

15¢ DSKI$ DN,17,X+1d,A$,B$:DSKO$ DN,17,X,A$,B$

168 NEXT X

17¢ DSKI$DN,17,1,A$,B$:DSKO$ DN,17,9,A$,B3

184 END

Listing 3

14 'DISKLIST - DIRECTORY PRINTING UTILITY
2¢ ' BY BILL CLEMENTS
25 ' COPYRIGHT © 1983 by MICRO Ink
38 CLS:CLEAR2@d:C3$=CHR$(13):
PRINTTAB(6)" DIRECTORY PRINTER"C$
40 DIMGR(67),N$(68),5A(68) ,EA(68),XA(68),T(68),F(68)
5@ INPUT"DRIVE NQ";DN:PRINT"PRINTED OUTPUT (Y/N)":
LINEINPUT" (DEFAULT IS 'N'):";Q$:
IFQ$="Y" THEN Q=-2 ELSE Q=#
60 L=f:1X=25:LINEINPUT"DISK NAME? ";D$:IFQ=@# THEN CLS
78 PRINT#Q,TAB(18)"DISK: "D$C$:GOSUB37E
8@ DSKI$DN,17,2,A$,B$:B$=LEFTS(AS,68) :
FORI=1T068:GR(I-1)=ASC(MID$(BS$,I,1)) :NEXT
'LINKED LIST OF FILE GRANULES
9% FORI=3TO11:DSKI$DN,17,1,X$,Y$:
X$=X$+LEFT$(Y$,116) 'GET DIRECTORY ENTRIES
108 FORJ=@T07:L=L+1:JJ=32%J:N$(L)=MID$(X$,JJ+1,8)
+1 "+MID$ (XS, JT+9,3) :G=ASC(MID$(X$,JI+14,1)) :
FG=G 'NAME, EXTENSION, FIRST GRANULE
114 T(L)=ASC(MID$(X$,JJ+12,1)):F(L)=
ASC(MID$(X$,JJ+13,1)) 'FILE TYPE, ASCII FLAG
12¢ IFF(L)=@ THEN T$="BIN" ELSE T$="ASC"
136 B=ASC(LEFT$(N$(L),1)):IF B=@ THEN 200
ELSE IF B=255 THEN 218 'SKIP IF KILLED OR UNUSED
148 FORK=1TO68:IF GR(G) <68 THEN G=GR(G):
NEXTK 'SEARCH FOR LAST GRANULE
158 IF T(L)=2 THEN 23¢ 'GO FIND ML ADDRESSES
160 IFL>LX THEN 35@ 'COUNT FILES
178 PRINT#Q,TAB(3)N$(L)TAB(17)T$TAB(20)K;
18 IF T(L)=2 THEN PRINT#Q,TAB(22)"$"+SA$+",$"+EAS+",$"+XAS;
19¢ PRINT#Q
20@ NEXTJ,1
219 PRINT#Q,C$TAB(12)"FREE GRANULES:";FREE(DN)
22 STOP
230 LS=GR(G)AND31 'NO. SECTORS USED IN LAST GRANULE
240 LB=ASC(MID$(X$,JJ+16,1)) 'BYTES IN LAST SECTOR
25@ T=INT(FG/2)-(FG>=34) 'TRACK NO. OF FIRST GRANULE
26 S=1+9%(FG AND1) 'FIRST SECTOR FOR
EVEN GRANULES =1, FOR ODD GRANULES=1d8
278 DSKISDN,T,S,A$,B$ 'GET ML ADDRESSES
280 SA(L)=256%ASC(MID$ (A$,4,1) )+ASC(MID$(AS,5,1)):
SA$=HEX$(SA(L)) : SA3=STRING$(4—
LEN(SAS$),"8")+5A$ 'START ADDRESS
290 EA(L)=SA(L)+256%ASC(MID$(A$,2,1))
+ASC(MID$ (A$,3,1) )-1:EA$=HEX$(EA(L)) :EA$=STRINGS
(4-LEN(EA$),"@" }+EA$ 'END ADDRESS
3080 T=INT(G/2)~(G>=34) 'TRACK NO. OF LAST GRANULE
318 S=LS+9%(G AND1) 'LAST SECTOR NO.
32¢ DSKI$DN,T,S,A$,B$: A$=A$+LEFTS(BS,127)
3308 XA(L)=256%ASC(MID$(A$,1B-1,1))
+ASC(MID$ (A3, LB,1)) : XA$=HEX$(XA(L)) : XA$=STRING$
(4-LEN(XA$),"@")+XA$ 'EXEC ADDRESS
340 GOTO164
350 PRINT#Q,C$TAB(9)"CONTINUED ON BACK"C$C$
360 GOSUB37@ : LX=68:G0TO17¢
37¢ PRINT#Q,TAB(7)"NAME"TAB(15)"TYPE,GR.
START,END, EXEC" : PRINT#Q, TAB(7)STRINGS$(32,".")

386 RETURN AICRO"

Powerful — Economical — Professional
Peripherals for your Apple II*

Ultra Rom Board/Editor  $190.00 are — 102

* Powerful G.P.L.E. [Global Program Line Editor] built in

A/D 12-Bit, 16 Channel ?é‘? 151602 * Includes: Search and Replace — Insert and Delete — and much mare
¢ Edit programs 2 to 5 times faster

. Simple Software Selection of Channels e 32K of Bank Switchable ROM Space

"=

0.00

e Range £10, £5, £2.5, +5, +10 ¢ Totally Transparent ~ Remove or Reload with a few keystrokes - without disk!
» Extensive Macro Table eliminates muitiple keystrokes for common operations
* Useful Ampersand (&] Utilities alf in one place

* Full Software Support — Disk or Prom * Applesoft* Extensions including “IF, THEN, ELSE"

¢ Adjustable Bipolar Reference e Support for other HOLLYWOOD HARDWARE Products in Rom Circle No. 28

¢ High-Speed 25 U Sec. Conversion

6842 Valjean Avenue, Van Nuys, California 91406  (213) 989-1204 *Trademarks of Apple Computer Inc.
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Products for Commodore, Atari, Apple, and others!

A\  THE MONKEY WRENCH Il
“@ A PROGRAMMERS AID FOR ATARI 800
NEW AND IMPROVED — 18 COMMANDS
PLUGS INTO RIGHT CARTRIDGE SLOT

if you are a person who likes to monkey around with
the ATARI 800, then THE MONKEY WRENCH Il is
for you!t Make your programming tasks easier, less
time-consuming and more fun. Why spend extra
hours working on a BASIC program when the
MONKEY WRENCH can do it for you in seconds.
It can also make backup copies of boot type
cassette programs. Plugs into the right slot and
works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands. They are: AUTO LINE NUMBERING — Pro-
vides new line numbers when entering BASIC program
lines. RENUMBER — Renumbers BASIC's fine numbers
including internal references. DELETE LINE NUMBERS $59.95
— Removes a range BASIC line numbers.

VARIABLES — Display all BASIC variables and their current value. Scrolling — Use the
START & SELECT keys to display BASIC lines automatical%Scroll up or down BASIC pro-
gram. FIND STRING — Find every occurrence of a string, XCHANGE STRING — Find every
occurrence of a string and replace it with another string. MOVE LINES — Move lines from
one part of program to another part of program. COPY LINES — Copy lines fromone part
of program to another part of program. FORMATTED LIST — Print BASIC program in
special line format and automatic page numbering. DISK DIRECTORY — Display Disk
Directary. CHANGE MARGINS — Provides the capability to easily change the screen
margins. MEMORY TEST — Provides the capability to test RAM memory. CURSOR
EXCHANGE — Allows usage of the cursor keys without holding down the CTRL key.
UPPER CASE LOCK — Keeps the computer in the upper case character set. HEX CON-
VERSION — Converts a hexadecimal number to adecimal number. DECIMAL CONVER-
SION — Converts a decimal number to a hexadecimal number. MONITOR — Enter the
machine language monitor.

In addition to the BASIC commands, the Monkey Wrench aiso contains a machine
language monitor with 16 commands used to interact with the powerful features of the

AN

THE
MI]NKEY"WRENCN

g@‘“ VIC RABBIT CARTRIDGE

AND CBM 64 RABBIT CARTRIDGE

“‘High-Speed _ $39.95 ,
Cassette (includes Cartridge
Load and Save!" and Manual)

~— Expansion Connector
on the VIC Cartridge

**Don’t waste your Life away waiting to LOAD and SAVE
programs on Cassete Deck.”

Load or Save 8K in approximately 30 seconds! Try
it — your Un-Rabbitized VIC takes almost 3 minutes.
It's not only Fast but VERY RELJABLE.

Almost as fast as VIC Disk Drive! Don't be foolish —
Why buy the disk when you can get the VIC Rabbit
for much, much less!

Easy to install — it just plugs in.

Expansion Connector on rear.

Works with or without Expansion Memory.

Works with VIC Cassette Deck.

12 Commands provide other neat features.

Also Availabie for 2001, 4001, and 8032

6502 microprocessor.

ol e 4
W0t 6" STCP — 30011200 Baud

Standard Terminal Communications Package

"PFO" 10D OQA CP<D1>D2 BELL = 12:30:00 10:14:36

Don't settle for non-standard Communications Protocol!
Access Micro Net, Source, Bulletin Boards, Local Main-
frame, etc,

face Board and software (does not include
* moderm)

1 « Compiete Package — Includes RS232 inter-

" oC ates in Industry Standard ASCIl
\e Upload/Downioad to/from Disk
* Automatic File Transfation
» Canbe controlled trom keyboard or user sup-
plied basic or machine language program

Specify 3.0 or 4.0 ROMS or 8032 Commodore Computer
4040 or 8050 or PEDISK Il Disk or CBM64 on 1541.

Price: $129.95

ATARI AND PET
EPROM PROGRAMMER

Programs 2716 and 2532 ,,,..
EPROMs. Includes hardware e st
and software. PET = $75.00 -
ATARI {includes sophisticated. -
machine language monitor) =
$119.95

PET BASIC SCROLL PROGRAM
Scroll thru Basic Programs using cursor
up/down keys. Specify computer. $6.00 on
cassette, $9.00 on diskette.

65C02 MAE
Same as our MAE but enhanced for the new
65C02 Opcodes. Turns your computer into a
development system for the new ROCKWELL
65C02 Microprocessor. $200.00 — Specify
Computer.

6800 CROSS ASSEMBLER
A Cross Assembler based on the MAE that
runs on the PET, Apple, or Atari but assembles
opcodes for the Motorola 6800 microproces-
sor. Turns your computer into a development
system for the Motorola 6800 Microprocessor.
$200.00 — Specify Computer.

More than just an Assembler/Editor!
Now for the “64”

It'sa for
Professionally PET
Designed APPLE
Software ATARI
Development :
System New
Price
L $99.95
Blast off with the software used on the space
shuttle project!
« Designed to improve P

y.

* Similar syntax and commands — No need to relearn
peculiar syntaxes and commands when you go
from PET to APPLE to ATARIL

_ ATARI and VIC Carfridges —~_

EHScan supply large quantities.of ATARI and_ |

-VICTCartridges for software developers, if you

need cartridges, call for pricing. N

« C i itor — No need to load
the Editor then the Assembler then the Editor. etc.

* Alsa includes Word Processor, Relocating Loader,
and much more.

» Options: EPROM Programmer, unimplemented
opcode circuitry.

« STILL NOT CONVINCED: Send for free spec sheet!

TRAP 65

TRAP 65 is a hardware device that
plugs into your 6502's socket. Prevents
execution of unimplemented opcodes
[ and provides capability to extend the

¥ machines' instruction set.
For PET/APPLE/SYM. -
Reduced from $149.95 to $69.95

1 5% INCH SOFT
SECTORED DISKETTES

Highest quality. We use them on
our PETs, APPLEs, ATARIs, and other
computers. $22.50/10 or $44.50/20

Prowniter Printer - Excellent dot matnx print. Parallel = $489 00
Senal = $600 00 IEEE = $589.00
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0C Hayes.Smart Modem = $236-66- |~ Rana Disk Drive - 375

0C Hayes Micro Modem Il = $289 00 | 4 Drive Controller - 114
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EPROMS 2716 = $4.50 2532 = $750
Over 40 Commodore Programs by Baker (on 4040) = $25.00

VISA®
06
919 48-8446
MasterCard
atalog k/
Circle No. 29
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The 68000 Educational
Computer Board

by Terry A. Jackson

ne of the exciting items in the

micro world these days is the
Motorola 68000 16-bit microprocessor.
A recent equipment item from
Motorola, the MEX68KECB educa-
tional computer board, should also pro-
ve to be quite popular with those who
want to learn how to use the 68000.
Recently I purchased one of these
boards to help upgrade my skills as a
microprocessor instructor, and I am
quite pleased with its capabilities. In
this article I outline what I feel to be
the board’s important features so that
you can judge whether or not it suits
your needs.

Hardware Highlights

The board contains a 4MHz 68000
processor, 32K of user-programmable
dynamic RAM, a 16K ROM monitor,
two EJA RS-232C serial ports, a
cassette tape recorder port, a parallel
printer port, a 24-bit general-purpose
programmable timer, and a very small
42

breadboard area (1 7/8'" x 2 3/8''). You
must provide a CRT terminal [or a
teleprinter) and a power supply with
+5-volt and + 12-volt outputs.

The 32K RAM memory removes a
major limitation possessed by most of

the popular ‘‘evaluation kits'’ and
allows you to do some very ambitious
programming. You can graduate from
games to mini-interpreters, multi-
tasking experiments, and other more
sophisticated diversions. One of the
RS-232C ports is assigned to the system
terminal, and the other to a host
system. The ports are separately
jumper-adjustable to baud rates from
110 to 9600. The presence of a host is
not required, since the system runs
comfortably without it, but if such a
luxury is available, the saving and
reloading of programs is greatly
enhanced. The cassette recorder port,
operating at approximately 1300 baud,
means economical mass storage for
students with more limited resources.

The 7" x 10.5'" - board is not a kit;
it comes assembled and tested. Sockets
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are used for the 68000, the 68230, the
4116 RAMs, the monitor ROMs, the
6850 serial interface chips, and the
14411 baud-rate generator. An envelope
of push-on jumpers is provided for
selection of various options, and even a
set of insulated spacers and screws is
included for mounting the board. Two
pushbuttons are mounted on the board;
one restarts and reinitializes TUTOR,
the ROM-resident monitor, and the
other simply aborts any user program,
saves registers, and returns control to
TUTOR. The abort function is par-
ticularly useful for debugging if a user
program is in an infinite loop.

Those who want to experiment with
hardware add-ons may find the bread-
board area adequate, but two con-
nectors can be attached easily for more
ambitious expansion. All data lines, fif-
teen address lines, and most control
signals are brought to a 46-pin con-
nector pattern, and a 2 x 25 (0.1 spac-
ing] uncommitted connector pattern
allows access to the upper address bit
decoder, other control signals, port
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connections, or the breadboard area.
The 68000 is designed to interface
easily not only with its own family of
peripherals, but also with the 6800
family.

I would like to pass along some
helpful hardware-related hints. First,
although the set-up instructions are
generally quite detailed, there’s a point
1did not find mentioned. Your terminal
must support the DTR [data terminal
ready) line or your systern will just
stare back at you when you power up.
Second, the markings on the lines to
the terminal and to the host seem at
first glance to be mixed up. Pin 3 on the
host connector carries outgoing data
and is marked TX DATA. Pin 3 on the
system terminal connector carries in-
coming data and is also marked TX
DATA. The reason for this is that the
board is intended to look like a modem
to the system terminal, and to look like
a data terminal to the modem com-
municating with the host. With this
perspective, everything looks normal.
Third, many cassette tape recorders do
not have the low side of the micro-
phone input tied to the same point in
the circuit as the low side of the output
jack. If your recorder is one of these,
check to see what the effect is of tying
these two points together. On my
machine, it simply changes the output
level. If your recorder cannot tolerate
having these two points tied together,
you will have to connect one cable at a
time, depending on whether you are
dumping or loading. [This problem is
not unique to the educational com-
puter board. Every tape-oriented
system I own or have encountered
makes the same assumption, and I have
witnessed resultant problems more
than once.)

Software Features

A wide variety of keyboard com-
mands is available using TUTOR. The
most significant of these, the single-
line assembler and the disassembler,
deserve a detailed description. All valid
68000 operations can be entered in
source form, one line at a time, from
the keyboard. The object code is
generated by TUTOR and stored se-
quentially in memory; however, the
source lines are not saved. If you want
to make changes, the memory-modify
command with the disassembly option
can be used to review and change
selected instructions. The object code
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and disassembled equivalent source are
displayed, one line at a time, with the
option of entering a different source
line or simply advancing to the next in-
struction. At any time, a printer-attach
command can be given and the
memory-display command with the
disassembly option can be used to pro-
duce a disassembled hard copy of the
entire program. Finally, the object code
can be dumped to the host or to
cassette tape for future reloading.

The inability to save source is not
as much of a problem as it might seem
at first. If further revisions are to be
made, a program may be reloaded and
the revise-disassemble-dump cycle
repeated. The disadvantages of a lack of
source storage capability and the in-
ability to use symbolic addressing do
not appear to me to be serious for small
programming exercises suited to learn-
ing the instruction set, but the support
of a host system with an editor and
assembler would be needed to effec-
tively utilize the 32K of RAM. The equip-
ment manual describes the object pro-
gram storage format completely. This
permits anyone with access to a full-
blown assembler with an incompatible
format to write a format conversion
program. (This is typically a relatively
easy job once the initial and target for-
mats are known. |

One of the keyboard commands sets
up a transparent mode. in which a
direct path exists between the system
terminal and the host. This mode
allows you to do the entire program
development task, editing, assembly,
and debugging from a single operating
position. A user-selectable exit
character will return control to
TUTOR.

Several keyboard commands are
available to support program de-
bugging. Trace and breakpoint
capabilities are included. In trace
mode, a program may be stepped
through, one instruction at a time.
After each step, current register con-
tents are displayed, and the next in-
struction to be executed is disassem-
bled and displayed. Tracing may be set
to run continuously without operator
intervention, or to pause after each step
and wait for a go-ahead from the
operator. If the trace command is
preceded by a printer-attach command,
a hard copy of the action can be ob-
tained for later review. Up to eight
breakpoints can be set at any one time.
Each breakpoint may have an optional
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count entered as well. If a count, N, is
entered, the program will halt just
before the Nth execution of the
designated instruction (and at each
subsequent encounter), but not before.
Breakpoints may be combined with
continuous tracing if desired.

The only software flaw I have en-
countered is in the ASCII string hand-
ling for DC directives in the single-line
assembler. If a blank is imbedded in the
string, the assembler thinks you did
not complete the line properly. This
problem is avoided easily, and I under-
stand will be fixed in a subsequent revi-
sion of TUTOR. The avoidance pro-
cedure consists of substituting the
memory set command with its ASCII
string option, and targeting the com-
mand to the same memory location
that the disassembler was at when the
problem was encountered.

The version of TUTOR that I have
is 1.0; revision 1.1 is being shipped as
of this writing, and revision 1.2 will be
ready to go soon. Motorola sources in-
dicated that enhancements as well as
problem corrections can be expected in
this newest version. It is apparent to
me that they are supporting this prod-
uct solidly as part of a program to cap-
ture a big chunk of the 16-bit market.

Conclusions

The educational computer board is
an excellent choice for those who want
to learn a lot about the 68000. It is a
learning tool, not a computer to get
data processing jobs done. Connected
to a host with good language tools, the
MEX68KECB's power is tremendously
magnified.

The board requires no knowledge of
hardware for its use, but permits
hardware-oriented users to have some
fun, too. No clever gimmicks interfere
with almost unlimited hardware add-
on projects.

Good software and thorough
documentation, combined with a board
that has lots of progr , make
this an excellent buy z: $495.

Terry Jackson is a quality control engineer
at Electro-Motive, a locomotive manufac-
turer in La Grange, IL. He is also an assis-
tant professor at Midwest College of
Engineering in Lombard, IL, teaching
courses in microprocessor applications.
You may contact him at 147 E. View St.,
Lombard, IL 60148.
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PRODUCT DESCRIPTION

PRODUCT DESCRIPTION

UDS 103LP, 300 bps, Modem

UDS 202LP, 1200 bps, Hait Dupiex Modem

UDS 212LP, 1200 bps, Full Dupiex (212A) Modem

U.S. Robotics Auto Dial 2124, 300/1200 Futl Duplex Modem
Incomm Auto Dial 212A, 300/1200 Full Dupliex Modem
Cermetec Auto Dial 2124, 300/1200 Fuill Duplex Modem
Microband Auto Dial 212A, 300/1200 Full Duplex Modem
Rixon tntelligent Modem, 300/1200 (10 Number)

Rixon PC 212A {IBM PC Modem Card) 300/1200

Incomm Multi Dial 300/1200 (10 Number)

U.S. Robotics Password 300/1200 (Auto Dial} Modem
U.S. Robotics Courier, Osborne, 300/1200 Modem

U.S. Robotics $-100, 300/1200 Auto Dial Modem

MODEMS

Incomm AB Switch, 8 Pin
tncomm AB Switch, 25 Pin
Incomm ABC Switch, 25 Pin

IDS Breakout Box (Blue 8ox}
Incomm Breakout Box (Bob)

| BoB |swirckes

Epson, HX-20-AA
Epson QX-10/256K
2Zenith Z-100

COMP
UTERS

Visual 50 CRT
Freedom 100 CRT, w/20 F, keys & Editing
Incomm Remote Station |, w/Integrated 300/1200 Modem

T-7MM, 7 Pin, 4 Wire, Telephone Cable {Modular Plugs)
§-975, Modular Double Adapter

ElA 9/5, RS 232, 9 Pin Cable, S FT MM/FF/MF

EIA 25/5, RS 232, 25 Pin Cable, 25 FT MM/FF/MF

EIA 50/5, Centronics Parallel Cable, 5 FT {36 Pin}

MC 0050/10, Centronics 10 Ft. MM Cabie, 36 Pin {10 FT)
7010/5, 1BM PC Printer Cable w/36 Pin

8010/5 Apple Il Printer Cable w/36 Pin

9010/5, Atari Printer Cable w/36 Pin

Epson MX80/Grattrax +

Epson MX80 FT/Grattrax +

Epson MX100/Grattrax +

Epson FX-80

Star Micronics Gemini 10

Star Micronics Gemini 15

AJ Letter Quality Printer, 30 CPS {KSR)

CABLES

[’
-
[+
(3]
3]
[+
W
=
z
a
a

U.S. Robotics Telpac
Rixon PC Com 1 (IBM PC Sottware}

ORDER TOLL FREE - 1-800-323-2666

TOUMAYAN & ASSOCIATES

115 N. Wolf Rd.
Wheeling, IL 60090

312-459-8866

SOFT l
WARE

We Welcome:
@®Visa, Mastercharge
@®Checks
@®Company P.O.
@C.0.D. (Add. $1.50/Shipment)

Circle No. 30

EVER WONDER HOW YOUR APPLE Il WORKS?
QUICKTRACE will show you! And it can show you WHY when it doesn’t!

This relocatable program traces and dispiays the actual machine operations, while it is running and
without interfering with those operations. Look at these FEATURES:

8ingle-8tep mode displays the last instruction,
next instruction, registers, flags, stack contents,
and six user-definable memory locations.

QUICK TRACE allows changes-to the stack,
registers, stopping conditions, addresses to be
displayed, and output destinations for all this
information. All this can be done in Single-Step
mode while running.

QUICKTRACE is relocatable to any tree part of
memory. Its output can be sent to any siot or to
the screen.

QUICKTRACE is completely compatible with
programs using Applesoft and integer BASICs,

Trece mode gives a running display of the Single-
Step information and can be made to stop upon

encountering any of nine user-definable
conditions.

Background mode permits tracing with no display
until it is desired. Debugged routines run at near
normal speed until one of the stopping cond-
itions is met, which causes the program to return
to Single-Step.

Price: $50

QUICKTRACE was written by John Rogers.
QUICKTRACE is atrademark of Anthro-Digital, Inc.

{t will run on any Apple Il or Apple Il Plus

Two optional dispisy formats can show a sequence
of operations at once. Usually, the information
is given in four lines at the bottom of the screen.

QUICK TRACE is completely transparent to the
program being traced. It will not interfere with
the stack, program, or /O,

P and can be |

graphics, and DOS. (Time dependent DOS
operations can be bypassed.) It will display the
graphics on the screen while QUICKTRACE is
alive.

QUICKTRACE is a beautiful way to show the
incredibly complex sequence of operations that
a computer goes through in executing a program

QUICK TRACE requires 3548 (SE00) bytes (14 pages) ot memory and some knowledge of machine language programming.
ded from disk or tape. It is supplied on disk with DOS 3.3,

QUICKTRACE DEBUGGER

Last address

Last Instruction Fr&T— A9 a5

Top seven bytes of stack

ey

Stack &

Accumulator X reg.

Contents == X=93

Next instructlon [~ [~ 51R-- B85 T3

Al E2 DE

Disassembly
LDA HEOA

Processor codes

47 D4 1 NY-BDIZC

Pr status
FE=10110001

& Contents

Content of referenced address
ay ’..
[1=DD

Anthro-Digital, Inc.
P.O. Box 1385
Pittsfield, MA 01202
413-448-8278
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"m0 2IPU SENGEL "

ATARI
ADAPTOR

Play your 2600 games
on your VIC-20

Shipping & Handling Charges:

First two (2) items - $2.00 per item.

Three (3) or more items - $1.00 per item.

For orders over $100 total, surface shipping will be paid by
CompuSense. Blue Label or special handling will be paid by
the customer.

Additional $2.00 C.O.D. fee on all C.O.D. orders.

MasterCard and Visa accepted. Give card number and expiration
date on order form.

Allow three (3) weeks for personal checks.

TO ORDER:

P.O. Box 18765 ARE RICAN
Wichita, KS 67218 e ©

(316) 263-1095

Prices subject to change.
VIC-20* is a registered trademark of Commodore
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Write for
FREE
Catalog!

VIC-20 or C-64

Circle No. 32
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A UNIX-like
OperaTing System

for 6809

MICROPROCESSORS

by Stephen L. Childress

nless you've been on sabbatical
Uto Siberia of late you will have
noticed the swell of interest in the
Unix™ operating system software.
Most new and all the old popular 16-bit
computers are supporting Unix or one
of the numerous look-alikes. Why all
the furor? It seems at last we've begun
to rethink computer programming and
usage. Recognizing that software
development is expensive and time-
consuming, we must exploit the falling
cost of today’s hardware. In this article,
I explain how a new operating system
software philosphy is being applied to

small microcomputers capable of sup- -

porting a MC6809 processor. This soft-
ware is called “OS8-9’' and is a good ex-
ample of the rewards of rethinking
system software.

This article is not so much to sing
the praises of OS-9 as it is to point out
the disappointing fact that most new
computers being introduced today are a
rehash of the disk operating systems of
the 1970’s (CP/M, PC-DOS, Apple
DOQOS, etc.) There is a real catch-22 here
exemplified by the IBM PC, which has
a large memory space; it is running an
improved but non-the-less CP/M
derivative and therefore does not take
advantage of the memory size to make
the system more cost-effective.
Another good example is Apple DOS,
which, when outfitted with a new inex-
pensive hard disk, must resort to
treating it in BASIC with some 72 in-
dependent floppy disks.

To date, the 6809 has not found the
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success of the Z-80, et. al., not because
it is inferior, but because it was in-
troduced too near in time to the 16-bit
chips. The 8086 and 8088 are used in
systems that are not much better,
faster, or cheaper than good Z-80
systems. But for the hundreds of
thousands of byte-wide (8-bit)] com-
puters, OS-9 and the 6809 can be
retrofitted to bolster the capabilities of
existing systems. OS-9 is, at the time
this is written, some two years mature
and running on all of the *SS 50"’ com-
puters, the Apple II, and several Euro-
pean computers. But lacking marketing
giants like Tandy and IBM, the
machines remain in the fringe areas
and have a limited collection of off-the-
shelf applications software. Rumor has
it that Tandy is developing OS-9 for the
Color Computer.

Time for Change

The Unix supporters favor a switch
from yesterday’'s system software
philosophies, which have evolved into
stubborn, unwiedly enemies of the pro-
grammer and, consequently, the end-
user. Bell Labs launched the Unix
philosophy, the bottom line which
might be described as: ''Since software
is increasingly expensive to develop,
let's change the priorities from frugal-
ity in hardware and to abstraction in
software design."’

The Unix philosophy is reflected in

the jargon: ‘‘Shell,’” '‘Kernal,’’
‘'Filter,’” ''Pipe,’’ ''Tee,’”’ and
MICRO

“"Socket’”” - each suggests a simple
abstract idea about data processing. For
example, Kernal and Shell simply refer
to parts of the operating system that
can be compared to layers. The con-
cepts Filter, Pipe, and Tee deal with
problems such as data base manage-
ment more easily than the older
‘‘query, sort, merge, and report.”
General abstraction does cost more in
terms of hardware, but in today’s
systems where hardware is a small part
of a complete system price, the new
priorities are encouraging.

0S-9 Evolution

While Unix was finding its way
from DEC PDP-11/45's and 70's to
other minicomputers, Motorla and
Microware Systems Corporation
teamed to produce software that would
exploit the capabilities of the new
MC6809 ‘‘pseudo 16-bit’’ micro-
processor chip, which has all the
memory addressing mode power of the
minicomputers. The feature that
distinguishes micros originally in-
tended for use in industrial controllers
from computers for general use is
strength in addressing modes. The idea
these two companies had was to
develop an extremely modular set of
reusable software. The benefits of
modular software has been known for
some time; but it has been realized on-
ly in limited terms, requiring the pro-
grammer to use monolithic compilers,
assemblers, and linkers to effect a
merger of modules. Although this
works well, it is time consuming and
far from ideal. Motorola wanted
modularization to the extent of mass-
produced '‘software-on-silicon’’
[ROMs). Before processors of the
6809’s power, such an idea was imprac-
tical because of the lack of addressing
power. ‘

What is the ideal format for
modularization? Here is a wish list,
with the scientific name of the species
in brackets:

1. Software modules that can be
placed anywhere in memory
without reassembly or link-
loading — just copy it to memory
verbatim from some media such as
a disk. [Position-independence]

2. Modules that reside in EPROM or
ROM already plugged into the
address space of the machine. This
would be good for modules that are
used often. [ROM-able, Reentrant]
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3. Modules that intercommunicate
in a standard fashion without sub-
tle sneak-paths that can get fouled
up. Forbid fragile, spider-web ar-
rangements of software interac-
tion. [Stack-oriented]

4. The modules should contain
‘‘pure code’’ only and the variables
used by a module should be in
RAM supplied by the modules’
parent (caller).

5. Allow programmer to ‘'activate’’
modules coming from the software
toolbox. These should have all the
flexibility of old, stable modules.
[Loadable]

6. For non-ROM modules (RAM],
allow those not'needed for the job
at hand to be removed from
memory, making more space for
other modules.

7. Since requirements change and
mistakes do happen, allow a new
module to temporarily supercede
an old one without hassle.
[Precedence]

8. Allow modules to be shared among
several users. [Reentrancy]

9. The system software should worry
about which language is being
used in a particular module —
assembly, BASIC, etc..

10. The modules should be able to
perform I/0 without any
knowledge of who/what/how
regarding the I/0 devices.

11. And last but not least, KISS!
That's ‘'Keep It Simple, Stupid.”’
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Simple means small, and don't
forget that modularization is sup-
posed to mean that a non-Ph.D.
can understand the overall system

by concentrating on one piece at a

time.

This is a tall order. What would the
user's benefit be? The idea is to
eliminate the aggravations caused by
the older system philosophy. Consider
this list of nuisances the computerist
must face every day:

1. He needs to run Program B while in
A, but A is incompatible with B
because they both use the same
memory region for their code.

2. A jury-rigged version of program B is
made up to let B hide from A, say in
high memory.

3. But A and B still fight over the same

memory cells for variables. The hide °

and seek continues with some suc-
cesses, some hoakey fixes, and a few
subtle disasters.

4. The programmer would like to swap
A and B but he needs fast (expensive)
disks.

5. Multiple users on a micro? There's
not enough memory for two copies
of the 20K-byte language program
let alone the 8K or so for the
programs.

6. The operating system doesn't sup-
port multiple terminals.

7. The operating system is too complex
and will not allow changing I/O con-
ditions without surgery, hacking,
patching, and kludging.
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8. A change to the I/0O would require
adjustments to almost all software.
But much of it is copy-protected and
cannot be modified.

9. Why should the user have to spend
$400 for a '‘print spooler’’ hardware
box? Why can’t the computer take
2% of its time to copy a disk file to
the printer port without hassle?
These gripes go a long way back in

time and remain today, even in im-

proved operating systems like PC-DOS

for the IBM. If you look, you'll see that
the module wish list covers all of these
headaches. Now let’s look at what

Motorola and Microware did to achieve

these goals.

The 08-9 Big Picture

The OS-9 operating system is con-
structed from modules of machine
code, each of which has:
® A string of ASCII characters that
gives the module a name
® A module ''header’’ that gives the
module type, size, etc.

® Module’s revision number

@ Distance to the module’s first
instruction

® For program modules {as opposed to
subroutines), the memory storage

(RAM) required by the module
@ A CRC module checksum to prevent

bogus disk files (text) or improper

ROMs from being treated as

modules

Programs consist of one or more
modules and may call subroutines or
programs located in other modules.
Compilers and interpreters [e.g.,
BASIC) are merely program modules. If
a module is invoked by some program
and that module is not in memory,
0S-9 will automatically retrieve the
module from disk. When no program
needs use of a certain module, OS-9
removes it from memory and returns
that memory to the pool of uncom-
mitted memory. Though the users real-
ly need not be concerned with where
modules are in memory, the ""'MDIR"
utility shows a directory of in-memory
modules as shown in figure 1.

The module directory shows each
module’s name, address in memory,
size, attributes (program, subroutine,
language, etc.), revision, and '‘use’’
count. The I/O drivers and the
peripherals {device modules) are each
handled by independent modules
subordinate to modules RBF or SCF,
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which are, in turn, subordinate to
IOMAN. In keeping with the module
concept, device drivers and their device
modules (e.g., WD1000 and HOJ} are

loadable from disk. Thus, to add
another disk drive, one merely prepares
a new device module [a 5-minute job).
To add a new type of peripheral, you
merely write a new device driver (ac-
tually, paraphrase a similar old one), a
one-day task. Note that these new
modules do not affect the code within
the existing modules in any manner
whatsoever. Note also the small size of
the peripheral drivers, which hints at
their simplicity. Score one for the
modular I/O goals in the wish list.

Now look at these modules from
their kinship perspective rather than
" from the memory-map view [see figure
2). From this view these modules’
functions are:

KERNAL — allocates and manages
memory, time shares CPU among pro-
grams, coordinates inter-program
signals, accepts and hands off jobs to
appropriate I/O chiefs.

CLOCK — handles 60-per-second
(power line) clock interrupts and keeps
time of day and time-sharing slice
intervals.

IOMAN — responsible for all requests
for I/0, regardless of device. Interfaces
programs in a uniform way to the
various classes of I/0.

RBF — 1/0 control of random block-
oriented devices such as disks. Takes
care of directories, files, media alloca-
tion, etc. Calls upon various device
drivers for physical I/0. Knows
nothing about tracks or sectors; works
with 32-bit '‘logical’’ block numbers.
SCF — 1/0O control of sequential
character-oriented devices like CRTs,
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which are, to the user programs, files
that may be read or written exactly as
RBF [disk) files [except for lack of ran-
dom access}. Knows nothing of the
device characteristics, leaving that to a
subordinate driver such as ACIA.

DC3 and WD1000 — Device drivers for
specific hardware. Converts RBF's
logical block number to track, sector,
cylinder, or whatever is appropriate for
the device. Talks to the device's I/0
registers using either polled or
interrupt-driven methods. Knows
nothing of file structures. Declares that
RBF manages 1/O for the driver.

DO — A device (descriptor) module for
a mini-floppy. Supplies details of
device; e.g., I/O register locations,
number of tracks, sectors per track,
drive number, seek time, double/single
density/sided, etc. Contains data only,
no code. DO is the name programs use
to refer to the peripheral for I/O ac-
tivities on files on that device. This
module states that its device is handled
by the driver named DC3.

HO — Identical to DO, except values
unique to the hard disk. Defines
WD1000 as the driver for device HO.
ACIA — Driver for RS-232 UART
peripherals. Handles the characters
from/to serial channels. Buffers incom-
ing data for type-ahead. Buffers out-
going data to allow calling program to
get on with concurrent work. Allows
editing of typos, recall of last line
entered, etc. Using device modules, it
adapts to the terminal for upper/lower
case, auto-line feed, nulls, etc.
Declares that SCF manages the I/0 for
the driver.

TERM and T1 — Like DO and HO, these
device descriptor modules define the
driver name for the TERM and T1
peripherals (CRTs) as ACIA, and the
terminals’ unique needs.

MICRO

To perform I/0 to a certain device,
a program (in some language) says in ef-
fect: "READ from DO’ or '"WRITE to
TERM'’' or whatever. If, for example,
the desired device is HO (the hard disk])

-the KERNAL catches the program’s re-

quest and, since it is I/0O, calls upon
IOMAN. This module then looks for
the device name (HO} in the module
directory and finds the name of the
driver (WD1000) within the HO
module. Within the WD1000 module is
the name of the driver, RBE. Then
IOMAN merely sends the programs I/0
desires to the I/O chief, RBF, along
with the addresses of the driver
(WD1000) and device (HO) modules.
From here, RBF takes care of the rest,
with help from the driver WD1000.

Although it'’s not obvious, this
maze-running has one simple advan-
tage. The user’s program requested I/0
to some device HO, and OS-9 figured
out that HO with WD1000 and RBF
could do the job. The beauty of the
scheme is that the system handled the
device I/0O despite the fact that the
device ''HO"’ was unknown at the time
the main system was written, assem-
bled, and configured [and no ‘‘hacking
and patching’’ was done). Indeed,
WD1000 and HO were merely loaded
into memory just after booting from
the floppy. The same is true for T1, the
second CRT and, though not shown,
for a printer attached as device ''P”,
managed by ACIA and SCF. Clearly,
more printers, say P1, or more CRTs,
say T2, or more disks, say D1 or H1 or
X8580 may be added without affecting
the rest of the system in any way what-
soever. Remember, these modules are
just small pieces of data or code loaded
from some disk into memory whenever
a peripheral is added. Indeed, the
printer module P is loaded only when
that printer is being used!

This concludes part 1. See the July
issue of MICRO for part 2.

Steve Childress has been involved with
mini and micro systems for over 15 years.
He developed a discrete logic microcom-
puter using shift-register memory and an
IBM output writer for I/O in the days of
the $300 8008 chip. Recently, he has con-
tributed to the Apple II adaptation of the
08-9 system. You may contact him at
31220 La Baya Dr., Suite 110, Westlake
Village, CA 91362.
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COMPILE
ATARI BASIC
AND FLY!

Y 4

With ABC™, Monarch’s [ new BASIC S
compiler for ATARI 400 ® and 800, you Learn fo program the ATARI ..
develop and debug pro- ) grams using ° 2 Machine

in 6502 Language & BASIC
your ATARI BASIC car- #tridge, then \\ *
use ABC to transform them into Three new ATARI books for the novice computer us;arm
compact code that runs ® up to 12 o o ooted by 0. foruse with call subrouting

the ATARI 400 and 800 microcomputer
systems. d

ATARI BASIC, Loalihg
his is an action book'§
ki1 it more than you re:
discover with

times faster, without the @ cartridge
{and protects your source‘code, too).
40K and disk required. For your ABC
diskette and manual, send check or
money order for / $69.95 (or $9.95 for
manual alone). Monarch Data Systems
P.O. Box 207, Cochituate
, MA 01778, (617) 877-3457.
Mastercard/Visa by phone. Dealer
inquiries invited. Mass. residents add

5% sales tax. ATARI, ATARI 400, and
ATARI 800 are trademarks of ATARI, Inc.

ideas on how to
computer games. S
BASIC examples buf,

Circle No. 34

MACHINE |
LANGUAGE
UTILITIES | |

for ATARI 400/800/1200.

Circle No. 33

c

"BIBLE MOUNTAIN

A fun and exciting Bible
educational game!
® For 2 1o 20 players.
® Fuily documented

SEND CHECK OR MONEY ORDER TO:

JEM sOFTWARE

P.O. Box 2132
Athens, Texas 75751
(214) 675-8479

(Texas residents aad 5% Sates fax |

{Add $150 for shipping and handiing charges |
Prograrns for 48K APPLE " ana D O'S 3 3 with disk drive

"APPLE 15 a registered fradernark of Apple Computer. Inc

VERvAN]  Vervan
utility programs

Soltware !

W require no software

modifications and are
amust for all serious ATARI BASIC
programmers.

CASDUP 1.0 & 2.0 To copy most
BOOT tapes and cassette data files.
1.0is a file copier. 2.0 is a sector
copier. Cassette only $24.95

CASDIS To transfer most BOOT
tapes and cassette data files to disk.
Disk only $24.95

FULMAP BASIC Utility Package.
VMAP-variable cross-reference,
CMAP-constant cross-reference
{includes indirect address
references), LMAP-line number
cross-reference, FMAP-all of the
above. Will list “unlistable”
programs. Also works with
Editor/Assembler cartridge to allow
editing of string packed machine
language subroutines. All outputs
may be dumped to printer. Cassette
or Disk $39.95

DISASM To disassemble machine
language programs. Works with or
without Editor/Assembler

cartridge. May be used to up or
down load single boot files. All
output can be dumped to printer.
Cassette or Disk $24.95

DISDUP For disk sector
information copying. May specify
single sector, range of sectors, or all.
Copies may be made without read
varify. Disk $24.95

IJG products are available at
computer stores, B. Dalton
Booksellers and independent
dealers around the world. If [JG
products are not available from your
local dealer, order direct. Include
$4.00 for shipping and handling per
item. Foreign residents add $11.00
plus purchase price per item. U.S.
funds only please.

TG, Inc. 1953 W. 11th Street

Upland, California 91786
Phone: 714/946-5805

Ifi‘l’sﬁomE
IT’S JUST GREAT!

ATARI TM Warner Communications. Inc

Circle No. 36
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COM-STAR FIT

Tractor
Friction
Printer

COM-STAR FIiT

only $29

FREE
Box of printer paper and
demo tape with purchase,

¢ Lowest price quality tractor friction printer in the U.S.A. ¢ Fast 80 characters per second

¢ 40, 46, 66, B0, 96, or 132 characters per line spacing * Prints labels, letters, graphs, and tables

e List your programs ¢ Print out data from modem services

'Deluxe
COMSTARF/T
PRINTER — $299.00

The Comstar is an excellent addition to any
micro-computer system. (Interfaces are
available for Apple, VIC-20, Commodore-84,
Pet, Atari 400 and 800, and Hewlett Packard) At
only $299. the Comstar gives you print quality
and features found only on printers costing
twice as much. Compare these features.

o BI-DIRECTIONAL PRINTING with a LOGIC
SEEKING CARRIAGE CONTROL for higher
through-put in actual text printing. 80
characters per second.

¢ PRINTING VERSATILITY: standard 98 ASCII
character set plus block graphics and interna-
tional scripts. An EPROM character generator
Includes up 10 224 characters.

¢ INTERFACE FLEXIBILITY: Centronics Is
standard. Options include EIA RS232C, 20mA
Current Loop. (Add $20.00 for R§232)

e LONG LIFE PRINT HEAD:
character life expectancy.

100 million

e THREE SELECTABLE CHARACTER
PITCHES: ¢ 10, 12 or 16.5 charscters per inch.
132 columns maximum. Double-width font also
is standard for each character pitch.

» THREE SELECTABLE LINE SPACINGS: 6 8
or 12 lines per Inch,

o PROGRAMMABLE LINE FEED: program-
mabie length from 1/144 to 255/144 inches.

COMSTAR FIT

e VERTICAL FORMAT CONTROL: program-
mable form length up to 127 lines, useful for
short or over-sized preprinted forms.

¢ FRICTION AND TRACTOR FEED: will accept
single sheet paper.

* 224 TOTAL CHARACTERS

o USES STANDARD SIZE PAPER
if you want more try —
Premium Quality
COMSTAR FIT SUPER-10”
PRINTER — $389.00
More Features Than MX-80

For $250 Less

For $389.00 you get all of the features of the
Comstar plus 10" carriage, 100 cps, 9 x 9 dot
matrix with double strike capability for 18 x 18
dotmatrix. High resolution bit image (120 x 144
dot matrix), underlining, backspacing, 2.3K
buffer, left and right margin settings, true
lower descenders, with super and subscripts,
and prints standard, ltalic, Block Graphics,
special characters, pius 2K of user definable
characters. For the ultimate In price per-
formance the Comstar F/T Super 10" leads the
pack!

80 COLUMN PRINTER $199

Super silent operation, 60 CPS, prints Hi-
resolution graphics and block graphics, ex-
panded character set, exceptionally clear
characters, fantastic print quality, uses inex-
pensive thermal roli paper!

Double
Immediate Replacement
Warranty

We have doubled the normal 90 day warranty
to 180 days. Therefore it your printer fails
within 180 days"” from the date of purchase
you simply send your printer to us via United
Parcel Service, prepaid. We will IMMEDIATELY
send you a replacement printer at no charge
via United Parcel Service, prepaid. This warran-
ty, once again, proves that WE LOVE OUR
CUSTOMERS!

15 DAY FREE TRIAL

OTHER OPTIONS
ExtraRibbons .................... ... $595
Roll PaperHolder ..................... 32.95
RollPaper..................cvieienn, 4.95
5000Labels ....................inn 19.95
1100 Sheets Fan Foid Paper............. 13.95

Add $20.00 shipping, handling and insurance.
{llinois residents please add 6% tax. Add
$40.00 for CANADA, PUERTO RICO, HAWAII,
ALASKA orders. WE DO NOT EXPORT TO
OTHER COUNTRIES. Enclose cashiers check,
money order or personal check. Allow 14 days
for delivery, 2 to 7 days for phone orders, 1
day express mail available!! Canada orders
must be in U.S. dollars.

PROTECTO

ENTERPRIZES racroav-omecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 112/382-5244 to order

ABCDEFGHIJKLMNOFRIRSTUVMWX Y Zabocdefabhi ik

1 mnNn oparstuvwxy =

12324567890

ABCDEFGHIJKLMNOFORSTUVWXYZabcdefohijklmnorarstuvwiyz 1234567890

SUPER-10”

ABCDEFGHIJKLMNOPGQGRSTUVWXYZ

ABCDEFGHIJKLMNOPGRETUVHXYZ 1 23 45 & 7890
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Op‘erating‘ ’Sy‘s‘teni Commands

‘ Disk Operating Commands : BASIC Commands :
Disk directory index DIR <dn> Open new sequential file OPEN "I",#<buff>, <file spec>, <reclen>f
File copy COPY <file specl> TO <file spec2> Open old sequentlal file Same
Disk copy BACKUP <d1> ([TO <d2>] Open random array file OPEN "D",# <buff >, <file spec>, <reclen>|
Assign I/0 buffers OPEN "<mode>",# <buff>,"<file spee>", (loge file channel(s) CLOSE #<buff>[, <buff# list>] :
<reclen> Delete disk file KILL "<flle spee>"
Delete disk file KILL "< flle spec>" Rename disk file RENAME "<flle specl>" TO "<file spec2>"
Execute binary file EXEC (Flle must be in memory) Display free space on disk PRINT FREE(<dn>)
Load file into memory LOADM "<flle spec>"[, <offsetadr>] write to sequential file PRINT # <buff>; <data>
Merge flle into memory file MERGE " <f'ile spec>"[,R] WRITE #<Dbuff>; <data>
Teke input from disk flle DSKI$ <dn>, <trk>, <sec>, <strl>, Read from sequential file INPUT #<buff>; <data>
<str2> LINE INPUT #<buff>;<data>
Output disk flle in ASCII DSKO$ <dn>, <trk>, <sec>, <strl>, Write to random record file PUT #<buff>[, <recno>]
<str2> Read from random record file GET # <buff> [, <recno>]
Format disk DSKINI <4n> Save a program on disk SAVE "< flle spec>"[,A]
Rename disk file RENAME "< flle specl>" TO "< file spec2>" Load a program from disk LOAD "< file spec>"
Close open files UNLOAD [dn] Execute a BASIC program RUN "<flle spec>"[,R]
Save memory to disk fille SAVEM "< file spec>", <strtadr>, <endadr>, from disk LOAD "< file spec>",R
<execadr> MERGE "< flle spec>",R
Error-check on disk writes VERIFY [ON or OFF]
Select default drive DRIVE <dn>

Disk Operating Commands :

9L# 199US Bled . OUIW

spuewo)) uraisAg SuneradQ

Disk sector directory DIR <tt> (tt=00-76) Save BASIC Workspace PUT <flle spec>
List disk directory RUN "DIR" Error—check on disk writes Default
Create new file RUN "CREATE" Select disk drive SE <dev>
Delete disk file RUN "DELETE" Direct output to I/0 channel 10, <channel no>
Rename disk file RUN "RENAME" Direct inpu®t to I/0 channel I0 <channel no>
Copy disk or disk filles RUN "COPIER"
Copy data files RUN "DATRAN"
Compare disks or flles RUN "COMPAR" BASIC Commands :
Sort records in a disk flle RUN "GOSORT"
Pack files to front of disk RUN "REPACK" Open new sequential file DISK OPEN, <dev>, <flle spec>
O Fill a file with nulls RUN "ZERO" Open old sequentlal file Same
File copy LOAD <flle specl>, PUT <file spec2> Open random array file DISK OPEN,6, <file spec>
Assign I/0 buffers RUN "CHANGE" Close file channel DISK CLOSE <6 or 7>
Load file LOAD <file spec> Append disk files DISKI"IO <file speecl>", LIST[,]
Execute binary file CA <adr>=<trk>, <sec>,G0 <adr> DISK!"LO <flle spec2>",CTRL-X
Execute blnary flle in XQT <flle spec> write to sequential file PRINT #<dev>, <data>
BASIC workspace Read from sequential file INPUT #<dev>, <var>
Load file into memory CA <adr>=<trk>, <sec> Find string in seq'tlal file FIND "<string>"
Load track into memory EXAM <adr>=<tt> Write to random record file DISK GET <rec>, PRINT #6, <var>
Take input from disk file INPUT #<6 or 7> Read from rendom record file DISK GET <rec>, INPUT #6, <var>
Format disk INIT Save a program on disk DISK!"PUT <file spec>"
Format single track INIT <tt> Load a program from disk DISK!"LOAD <flle spec>"
Send output to disk file PRINT #<6 or 7> Send control to new program RUN "< file spec>"
Save memory to dlsk flle SA <trk>, <see>=>adr>/<sec>=<adr> Execute a BASIC program RUN "<flle spec>"
/ <pages > from disk

Disk Operating Commands :

Disk directory index CATALOG Open random record file PRINT CHR${4)"OPEN <file spee>,L<len>"
File copy BRUN FID Close file channel PRINT CHR$(4)"CLOSE [<flle spec>]"
Disk copy RUN COPYA Send control to new program PRINT CHR$(4)"RUN < file spec> "
Assign I/0 buffers MAXFILES <x> {default 3) Send control to new program PRINT CHR$(4)"BLOAD CHAIN,A520"
Delete disk file DELETE <file spec> saving variables CALL 520" <file spec>"
Execute disk-input commend EXEC <flile spec> Delete disk file PRINT CHR3{4)“DELETE <file spee>*
Execute blnary file BRUN <flle spec> [,A[$]<adr>] Rename disk flle PRINT CHR$(4)"RENAME <file specl>,
Load file into memory BLOAD < flle spec>[,A[$] <adr>] <file spec 2>n
Format disk INIT <flle spee> . Wwrite to sequential file PRINT CHR$(4)"WRITE <file spec>"
Protect disk files LOCK <file spec> PRINT <data>
Unprotect disk flles UNLOCK <file spec> write to the end of PRINT CHR$(4)"APPEND < file spec>"
Rename disk file RENAME <file spec> sequential file PRINT <data>
Save memory to disk file BSAVE <file spec> ,A[$] <adr>,L[$] Read from sequential file PRINT CHR$(4)"READ <file spec>"
<len> INPUT [or GET] <data>
Error-check on disk writes VERIFY <flle spec> Read from a specific polnt PRINT CHR$(4)"POSITION <file spec> ,R<x>"
Moniter I/0 channel MON {C,I,0] in a sequential file
Turn off Monitor NOMON [C,I,0] Wwrite to random record file PRINT CHR$(4)"WRITE <flle spec> ,R<x>"
Direct output to I/0 channel PRE<x> PRINT <data>
O Direct input to I/O channel IN#<x> Read from random record file PRINT CHR$(4)"READ <file spec> ,R<x>"
INPUT [or GET] <data>
BASIC Commands : Save a program on disk SAVE <file spec>
Load a program from disk LOAD <flle spec>
Open new sequential file PRINT CHR$(4)"OPEN <flle spec>" Execute a BASIC program RUN <file spec>
QOpen old sequential file Same from disk

MAICRO" Data Sheet #16 (Continued)
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Disk Operating Commands :

Assign system & work drives
Append disk files

Create new text file
Disk directory index
File copy

Delete disk file

Execute disk-input command
Execute binary file

Load flle into memory
Take input from disk file
Output disk file

Format disk

Send output to disk file
Protect disk files
Rename disk file

Save memory to disk file

Error—-check on disk writes
Check disk file version
Direct output to printer
Install new boot program

Operating ‘Syst’eni Cyommands

ASN [,W=<drv>][,S=<drv>]

APPEND <flle spec>[, <file 1list>],

<flle spec>
BUILD <file spec>

BASIC Commands :

Open new sequential file
Open old sequential file
Open random array file

CAT [<drv 1ist>][, <match list>]

COPY <file spec>, <flle spec>

COPY < flle spec>, <drv>

Open. random record file

COPY <drv>,<drv>[, <match list>]

DELETE < file spec>[, <file 1list>]

EXEC <flle spec>

< file spec>[.CMD] (default)
GET <file spec>[,<flle list>]

I, <flle spec>, <command >

LIST <file spec> [, <line range>]

[,+N(or P)]

NEWDISK <drv>

0, <file spec >, <command>
PROT <file spec>[,(opts)]

RENAME < flle specl>, <file spec2>
SAVE <file spec>, <begadr>,

<endadr> [, < transadr>]
VERIFY [,ON (or OFF)]
VERSION <« file spec>

P, < command >

LINK <file spec>

Close file channel

Send control to new program CHAIN "<file spec>

Delete disk file
Rename disk file
Write to sequential file
Read from sequential file

Save a program on disk

Load a program from disk

Execute a BASIC proram
from disk

Compile a Basic program

OPEN NEW "< file spec>" AS <I/O Channel>
OPEN QLD "< flle spec>" AS <I/0 Channel>
OPEN [NEW or QLD] "< flle spec>" AS

<I/0 Channel> DIM #<I/0 Channel>,v($]
(<x>)[=<length>]

OPEN "< file spec>" AS <I/O Channel>
FIELD #<I/0 channel>, <len> AS <v$>

[, <fleldlst>)

CLOSE <I/0 channel>

' x (1{""(default)

KILL "<file spec>"

RENAME "< file specl>","<file spec2>"

C

PRINT #<1/0 channel> [,USING <v3>], <data>
INPUT #<I/0 channel>[,USING <v§>], <data>
Write to random record file PUT #<I/0 channel> [,RECORD <x>)
Read from random record file GET #<I/0 channel>[,RECORD <x>]

SAVE "< file spec> [.BAS]" (default)
LOAD "<file spec> [.BAS]" (default)
RUN "<file spec> [.BAC]" (default)

COMPILE "< file spec> [.BAC]" (default)

( ;Ope,_,-

Disk Operating Commands :

Append disk files
Create new text file
Create a new directory
Disk directory index
Module directory index
Change working data dir
Change working exec dir
File copy

Delete disk file
Execute binary file

Load file into memory
Output disk file in ASCII
Output disk file 1in Hex
Format disk

Protect disk flles
Unprotect disk files
Rename disk flle

Save memory to disk fille
Error-check on disk wriltes
Install current boot program
Install new boot program
Echo input to output path
Free space remaining

Log user onto system

Abort process

Display procdures & status
Set process priorities
Display memory free

MERGE <path>[<path>]
BUILD <path>

MAKDIR <path>

DIR [e][ <path>]

MDIR [e]

CHD <pathlist>

CHX <pathlist>

COPY <path> <path>

DELETE <path>[<path>]

EX <modname > [ <modifiers>]

[ <parameters>]}

LOAD <path>

LIST <path>[<path>]

DUMP <path<[<path>]
FORMAT < devname > [ <opts>]
ATTR <path>[<opts>]

Same

RENAME < path> <newname>
SAVE < modname > [ <modname > ]
VERIFY [U]

COBBLER / < devname >

OS9GEN /< devname >

ECHO <text>

FREE < devname>

LOGIN

KILL <proclD>

PROCS [e]

SETPR <procID> <number>
MFREE [e]

Free memory module
Print errors in English
Time share monitor

BASIC Commands :

Open new file

Open old sequentlal file
and old random file

Close file channel

Send control to new program

Delete disk file

Rename disk file

Write to sequentlal file

Read from sequentlal file

Read from a specific point
in a sequential file

Write to random record file

Read from random record file

Save a program on disk

Load e program from disk

Execute a BASIC program
from disk

Complle a BASIC program

UNLINK <modname > [ <modname > ]
PRINTERR
TSMON [ <pathlist>]

CREATE #<I/0 Channel>, <name>
[: <access mode>]

C

OPEN #<1/0 Channel>, <name>> [:<access mode>]

CLOSE #<I/0 Channel>[, <I/0 Channel>]
CHAIN < filename>

DELETE < fllename>

RENAME < procneme> , <newprocname >
WRITE #<I/0 Channel>, <data>

READ #<I/0 Channel>, <data>

SEEK #<I1/0 Channel>, <expr>

SEEK #<I/0 Channel> , <expr>

PUT #<I/0 Channel >, <data struc>

SEEK #<I/0 Channel>, <expr>

GET #<I/0 Channel >, <data struc>

SAVE [ <procname> ][, <procname > ]

LOAD <pathlist>
RUN [ <procname> ][ <erpr>[, <expr>]]

PACK [ <procname> ][, <procname> ]

Disk Operating Commands :

Append disk files
Create new text flle
Edit old file

Disk directory lndex
Disk sector read
Flle copy

Delete disk file
Execute binary fille
Load file into memory
Protect disk flles
Unprotect disk files
Rename disk file

Save memory to disk file

Select disk drive
Select default drive
Select volume

Free space remaining
Abort process

APPEND <« flle spec>
NEW

EDIT

CATALOG

PEEK

CoPY

DELETE <file spec>
BRUN <file spec>
LOAD <flle spec>
LOCK < file spec>
UNLOCK < flle spec>

RENAME <flle specl>, <flle spec2>

SAVE [<file spec>]

any command [,S5<s>,D<d>]

(default)

any command [,V<v>]
(default on CATALOG)
ESCape

Display memory free
Check disk file version
Reset version number
Print file in memory
Set printer left margin
Boot new disk

Compile file

Assemble file

Cisk bad sector check
Alphabetize catalog
Compress catalog

Set disk volume number
Restore deleted file

Assemble, Link and Execute

Change catalog order
Set tab stops
Print current time

MICRO" Data Sheet #16

FREE

EXPAND

RESET

PRINT

MARGIN <x>

DOS [<s>]

COMPILE [ <opts>]
ASSEMBLE [ <opts>]
CHECK

COMPRESS A

COMPRESS C

VOLUME <v>

RESTORE < file spec>
RUN < flle spec>
SWITCH <file specl>, <file spec2>
TAB

TIME

O

(Continued)




Operating System Commands

Disk Operating Commands :

Create new text file E(dit Check for bad disk blocks F)iler B)ad block scan
Disk directory index F(iler L{ist or E(xtended list Compile a PASCAL program C(ompile
Volume directory index F(iler V(olumes

Zero directory 1index F(iler Z(ero dir Pascal Commands :
File copy F{iler T{ransfer
Disk copy F(iler T(ransfer Open new file REWRITE( < 1id>, <file spec>>) ) . 8
Delete disk file F(ller R(emove Open old file RESET(<1d>[, <flle spee>]) R
Make EXEC file M{ake exec Close file channel(s) CLOSE( <1d> [, <opts>1]) -
Delete disk file F(iler D(elete Write to sequential file WRITE([ <id>,] <data>)
Rename disk file F(iler C(hange WRITELN([ <1id>,] <data>)
Pack flles to front of disk F(ller K(runch Read from sequential file READIN{[ <1id>,] <data>) =
Format disk X(ecute FORMATTER Write to random record file SEEK(<id>,<r>) o
Save a program on disk F(iler s(ave PUT(<1d>) .g ;- ‘
Load a program from disk F(iler G(et Read from random record file SEEK(<1d>, <r>) m P
Execute a PASCAL program X(ecute GET(<1d>) a Al
from disk Load block into memory UNITREAD( <Vv>, <array>, <l>[, <block >, <mode>]) o |
Abort process CTRL-€ Save block to disk UNITWRITE( <v>>, <array>, <1>[, <block>, <mode>]) 0% -
y \»
]
oal.
9_1 o 3,5 |
Disk Operating Commands : o B 773 I
Append disk files CONCAT [D<drive>,]"<file spec>"TO[D<drive>,] g—’ O \
"< file >T{ON U<dev>] ® ol
Disk directory index DIR[ECTORY][D <drive>][ON U<dev>] SR, B ;e
*¥LOAD "$<drive>[:<file spec>]",[<dev>] * 5 ¥
File copy COPY [(D<drive>]["<file specl>"]TO[D<drive>] —k :
["<file spec2>"][ON U<dev>] D g
Disk copy BACKUP D<drive> TQO D<drive>[ON U<dev>] ol
*PRINT#<I/0 Channel>>,"D[UPLICATE] <drive>=<drive>" 17
Delete disk file SCRATCH [D<drive>7],"<flle spec>"[ON U<dev>]

¥PRINT#<I/0 Channel>,"S<drive>:<file spec>
[ <drive>: <flle spec>"]

Load file into memory DLOAD "<flile spec>"[,D<drive>](ON U<dev>]

Format disk HEADER "< disk name>",D<drive>,I<v>
*PRINT# < I/0 Channel>,"N<drive>:<disk name>, <v>"

Rename disk file RENAME [D<drive>,]"<flle specl>"T0" <flle spec2>"
[ON U<dev>]

O Close open files DCLOSE [#<I/0 Channel>][ON U<dev>]

*CLOSE [ <I/0 Channel>]

Free space remaining Default on DIRECTQRY

Display procedures & status PRINT DS$,DS,ST
Direct output to I/0 Channel OPEN <I/QO Channel>, <dev>:CMD<I/O Channel >

Update block map COLLECT (D<drive>][ON U<dev>]
*PRINT# <I/0 Channel > ,"V[ALIDATE][D<drive>>]
Initialize disk PRINT#<I/0 Channel> ,"I[NITIALIZE](D<drive>]

BASIC Commands :

Open new sequential file DOPEN#<I/0 Channel>,"<file spec>"[,D<drive>]
[ON U<dev>][, <access>]
*QPEN<I/Q Channel>, <dev>, <sa>"<drive>:
<file spec>SEQ[, <access>]
Open old sequential file Same
Open relative record file DOPEN#<I/0 Channel>,"<flle spec>",L<reclen>
[,D<drive>]
Close file channel(s) DCLOSE[# <I/0 Channel>][ON U<dev>]
¥CLOSE [<1/0 Channel>]
Send control to new program DLOAD "< flle spec>"[,D<drive>][ON U<dev>]

List disk directory DIR[ECTORY][D<drive>>][ON U<dev>]

Delete disk file SCRATCH [D<drive>],"<flle spec>"[ON U<dev>]

Rename disk file RENAME- [D<drive>],"<flle specl>"TO" < file spec2>"
[ON U<dev>]

Copy disk or disk files COPY [D<drive>,]["<«flle specl>"]TO[D<drive>,]
["<file spec2>"][ON U<dev>)

Append disk files APPEND# <I1/0 Channel>,"<flle spec>"[D<drive>]

[ON U<dev>]
#0PEN<I/O Channel>, <dev>, <sa>"<drive>:
<file spec>,A"

Write to sequential file PRINT#<I/0 Channel>, <data>>

Read from sequentlal file INPUT# <I/0 Channel>, <data>

Write to relative rec file RECORD# <I/0 Channel >, <recno>[, <byteno>]
PRINT# <I/0 Channel>, <data>

Read from relative rec file RECORD#<I/Q Channel>, <recno>[, <byteno>]
INPUT# < I/0 Chennel> , <data>

Save a program on disk DSAVE "< flle spec>"[,D<drive>][ON U<dev>]
SAVE "[<drive>:]<flle spec>", <dev>
O Load a program from disk DLOAD "< file spec>"[,D<drive>][ON U<dev>] !
LOAD ["<drive>:]<file spec>", <dev> ‘
Load block into memory PRINT# <I/0 Channel>>,"BLOCK-READ: <sa>, <drive>, i
<trk>, <sec>" [
Save block to disk PRINT# <1/0 Channel >,"BLOCK-WRITE: <sa>, <drive>,

<trk>, <sec>"
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Calibration by
Least Squares
Polynomials

on the Atari

by Mike Dougherty

Homebrew computer sensors are often plagued by
calibration problems. The following program allows a set
of calibration data points to be fitted with a least
squares polynomial, allowing for efficient and compact
interpolation of data.

common problem encoun-
Atered while building remote
sensors for the personal computer is the
calibration of these homebrew sensors.
In a few cases, the calibration can be
computed by a mathematical analysis
of the hardware, often tedious and dif-
ficult. An easier approach is to take a
set of calibration data points and fit a
‘'best’’ curve through this data. Usual-
ly the functional form of the curve is
known a priori from the hardware being
used and only the parameters of the
curve need be determined. LSQPOLY is
an Atari 800 BASIC program designed
to take a set of calibration data points,
perform a polynomial least squares
regression upon the calibration data,
and visually plot the results. The out-
put of LSQPOLY consists of a set of
polynomial coefficients, COEF,,
COEF,, ... COEF,,,,; where m is the
highest degree of the polynomial. A
point, V, within the range of the inter-
polation is computed by the poly-
nomial evaluation:

F(V) = COEF, + COEF, x V +

COEF, x V? +_ . +COEF_,, V™

or

m+1

F(V) =3 COEF, x V,_,

i=1

The numerical methods used in
LSQPOLY have been adapted from
Numerical Methods with Fortran Case
Studies by W.S. Dom and D.D. Mc-
Cracken and may be found in most
texts on numerical analysis. While the
methods used may fit a polynomial of
any degree to the calibration data, I
chose to limit LSQPOLY to poly-
nomials of the fifth degree or less. From
my experience with polynomial ap-
proximation, the higher order
polynomials fit the calibration data bet-
ter by "‘wiggling,”’ instead of finding a

MICRO
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1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1050
1060
1070
1090
1091
1092
1093
1094
1095
10986
1097
1098
1099
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
12160

1340
1350

1360

1390
1500
1501
1502
1303
1304
1505
1506
1507
1508
1309
1510
1511
1512
2000
2001
2002
2110
2120

2250

22H0
FA00

J1Q0

REM ———————— LS@FOLY ———————m
REM

REM . by Mike Dougherty

REM

REM

REM FIT A LEAST SQUARE POLYNOMIAL
REM UF TO ORDER 5 THROUGH A SET
REM OF CALIERATION DATA FOINTS.
REM ALLOW THE USER TO GRAFHICALLY
REM JUDGE THE RESULTING LS@ FIT.
REM

REM ———- —
REM

REM

DIM X(50),Y(50),0FPTION$ (1) ,PAUSES (1)
DIM SUM(1Q),RIGHT (&) ,MATRIX (&,7)

DIM COEF (&), YFIT{(159)

REM

REM

REM ——————————— -
REM

REM —- PRESENT THE LSBPOLY USER

REM -- OPTIONS VIA MENU FORMAT.

REM

REM ———— e m e
REM

REM

FOR FOREVER=0 TO 1
GRAFHICS O
POSITION 3,5:PRINT

STEF ©

"Select Option"

POSITION S5,7:PRINT "D - Enter calibration Data"
FOSITION S5,8:PRINT "S - Show calibration data”
POSITION 5,9:PRINT "R - Regression up to order 35"

"C - Print Coefficients"

"I — Interpolate ¥ values"

"G - Generate polynomial plot data"
"P - Plot polynomial data”

POSITION S, 1Q:PRINT
POSITION S5, 11:PRINT
FOSITION 5,12:PRINT
POSITION 5, 13:PRINT
FPOSITION 18,5
INFUT OPTIOMS
IF OPTION$="D"
IF OPTION$="5"
IF OPTION$="R"
IF OFPTIONS$="C"
IF OPTION$="p"
IF OPTIONS="1"
IF OPTIONS$="G"
NEXT FOREVER
REM

FEM

REM —————— e
REM

FREM EACH OPTION IS HANDLED AS A
REM SEPARATE SUBRDUTIME, EACH

REM STARTIMG OM AN EVEN THOUSAND
REM LINE NUMEEFR.

REM

REM —————— - -
REM

REM

REM

REM

REM —— ENTER THE CALIEBRATION DATA.
REM

GRAPHICS O

PRINT "Number of data points ";
INPUT N

FOR NUMEER=1 TO N

PRINT "X {";NUMBRER:;") ";::
PRINT "Y{":MUMEREF;") "::
PRINT

NEXT MUMEBEFR

RETURN

REM

REM —— SHOW THE CALIBRATION DATA
REM —-—- FOR VERIFICATION.

REM

GRAFPHICS Q:POKE 752,1 /

THEN GOSUE 2000
THEMN GOSUE F000
THEN GOSUE 4000
THEN GOSUER S000
THEN GOSUE &000
THEN GOSUB 7000
THEN GOSUB 8000

NPUT VALUE: X (NUMERER) =VALUE

I
INFUT VALUE: Y (NUMBER)=YALUE

(continued)
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single smooth curve. As a rule of
thumb, I choose the lowest order
polynomial that gives a uniformly
smooth curve reasonably close to the
calibration data.

Instead of computing a numerical
measure of error, LSQPOLY allows the
user to visually compare the raw
calibration data to data generated from
the polynomial. In my opinion, this
visual comparison allows a more mean-
ingful evaluation of the least squares
fit. The object is not to see how close
the curve can be bent to pass near each
calibration datum, but rather to pick a
smooth ‘‘best’’ curve which will repre-
sent the functional relationship of the
physical quantity being measured.

As a word of caution, LSQPOLY
should be used to interpolate only
within the range of the calibration data
— do not try to extrapolate outside of
the calibration data range. When using
high order polynomials, a smooth
monotonic curve within the limits of
the calibration data can rapidly change
direction outside of that range. In prac-
tice, the calibration data should in-
clude points at the extremes of the sen-
sor range to properly '‘nail down'’' the
curve,

Numerical Methods

A full discussion of polynomial
regression may be found in the Dormn
and McCracken text previously cited.
As a summary, minimizing the sum of
the square of the Y deviation yields the
following matrix equation for a fit of n
data points by a polynomial of order m:

[MATRIX] x [COEF| = [RIGHT]
where

S nfori=j=1
MATRIX ; ={¢ & i,ics
?Zxk
k=1
RIGHTi = 2 X, xY,
k=1

Note: LSQPOLY uses the FORTRAN
convention of beginning subscripts
with 1.

LSQPOLY solves the above matrix
equation for the coefficients, COEF, by
Gaussian Elimination.

The resulting coefficients, COEF,,
..., COEF_, , ; are used to interpolate the
functional value of any point within
the calibration data range. The

55




polynomial total of a specific abscissa
value is:

m + 1

TOTAL = » COEF, x VALUE"'
i=1

This may be evaluated in BASIC by the
following methods:

TOTAL = COEF(1)
FORI=2TOM+1
TOTAL = TOTAL + COEF[I) x

(VALUE #{I-1]]
NEXT I
TOTAL = 0

FORI = M+1TO 1 STEP -1
TOTAL = TOTAL x VALUE +
COEF(I]

NEXT I

The second method, requiring no ex-
ponentiation, is Horner's method of
polynomial evaluation. This method is
particularly suited to small computer
use.

As a rule, polynomial regression
should be applied to the variable
without error. That is, if X; is an error
free value, but Y; contains error due to
measurement, then the regression
should express Y in terms of X:

Y = COEF; + COEF, xX + ... +
COEF,,, x X"

This regression allows for the inter-
polated value of Y to be computed,
given any value of X. However, for
M> 1, the interpolated value of X can-
not be easily computed, given a value
of Y. In this case, the polynomial
regression must be applied on the Y
values, even though they contain
measurement errors:

X = COEF, + COEF, xY +... +
COEF,,,x Y"

If the visual fit is reasonable then the
regression should pose no serious
problem.

Finally, note that the matrix formed
by this method may be quite ill-
conditioned and subject to severe
numerical errors. Such errors are easily
detected by the visual comparison of
the fit data and the calibration data.
Thus far, no numerical difficulties have
been encountered through ordinary use
of LSQPOLY.
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4000

4001
4002
4003
4004
4005
4006
4007
4110
4120
4130
4150
41860
4170
4180
4190

4500

4255
47240
4270
4280
42390
4700

4450 IF ABS(MATRIX(I.k)) *ABS(MATRIX (L.k)) THEN L=I

) THEN L=I

44450 NEXT 1

4470 IF L=k THEN 4530

4480 FOR J=k. TO ORDER+Z2

4490 TEMP=MATRIX (K,J)

4500 MATRIX (K,J)=MATRIX (L,J)

4510 MATRIX(L,J)=TEMP

4520 NEXT J

4530 FOR I=kF1 TO ORDER+1

4540 FACTOR=MATRIXA{I,.K) /MATRIX (K, KD

4550 FOR J=kKF1 TO ORDER+Z

4550 MATRIX(I,J)=MATHIX(I,J)—FACTDR*MATRIX(K,J)

4570 NEXT J

4580 NEXT I

4590 NEXT K )

4500 CDEF(DRDER+1)=MATRIX(DHDER+1,DRDER+2)/MATRIX(DRDER+1,
ORDER+1)

44610 I=0ORDER

4520 IP1=I+1

4430 TOTAL=D

4540 FOR J=IP1 TO ORDER+1

44650 TOTAL=TOTAL+MATRIX{I,J)%COEF (J)

4660 NEXT J

4470 COEF(I)=(MATRIX{(I,0ORDER+Z)~-TOTAL) /MATRIX (I, D)

44680 I=I-1

445590 IF Ix=1 THEN 462D

4700 RETURN

S000 REM

5001 REM —— DISPLAY THE LSG FOLYNOMIAL

5002 REM —— COEFFICIENTS.

S00% REM

5110 GRAFHICS 0:POKE 732,1

5120 FOR MUMBER=1 TGO ORDER+1

5130 PRINT “COEF (";NUMBER;"):",COEF (NUMEBER) (continued)

FOR NUMBER=1 TO N

FRINT " X{";NMUMBER;"): ;X {NUMEER),
PRINT "Y(";MUMEBER;"): "sY (MUMERER)
MEXT NUMBER

PRINT :FRINMT "Fress RETURN to continue”:
INFPUT PAUSES%

RETURN

REM

REM —-— PERFORM THE LSE POLYNOMIAL
FEM —-- REGRESSION ON THE DATA.

REM

REM —~~ REFER TO "NUMERICAL METHODS
FEM -— WITH FORTRAN CASE STUDIES”
REM —— BRY DORN & McCRACEEN

REM

GRAFHICS O

PRINT "Order of regression ";

INPUT ORDER:IF ORDER>S THEN RETURN

FOR I=1 TO ZXORDER

SUM{I)=0

NEXT I

FOR I=1 TO ORDER+1

FRIGHT (1)=0

MEXT I

FOR FOINT=1 TO N

FOR I=1 TO ORDERX2

SUMCTI)=SUM(I)+X (POINT) ™I

MEXT I

FOR I=1 TO ORDER+1

IF I=1 THEN RIGHT{(I)=RIGHT(I)+Y {FPOINT)

IF I<x1 THEN RIGHT(I)=RIGHT{I)+Y¥Y (FPOINT) X (X (FOINT) ™~ (I-1))
NEXT 1

NEXT FOINT

MATRIX{(1,1)=M

FOR I=1 TO ORDER+1t

MATRIX{I,O0RDER+2)=RIGHT (1)

FOR J=1 TO ORDER+1

IF I+J3<*2 THEN MATRIX(I,J3)=SUM{I+J-2)

NEXT J

MEXT I

FOR k=1
KPl=k+1
L=k

FOR I=kP1 TO ORDER+1

TG ORDER
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A unique experience for those who Iove a challenge e

SPITFIRE SIMULATOR...

aircraft « Eight target types (Me 109, Fw 190, etc) *5¢
for targets hit and successful' ission ¢

$40.00

Mass. residents
add 5% sales tax.
‘Qverseas shipping
add $3.0C:For
Apple Il or Il + with
48 K RAM. Applesaft RON
or equivatent. One disk,,....
Gaome paddles or joyst
See yourdedierar.. .
conTocT us direcily’”

Apple is a Trcdemcrk of Appl Computer. Enc

Circle No. 38

APPLICATION
SOFTWARE

ACCOUNTS PAYROLL
PAYABLE GENERAL
$299 o $499
CASH SMALL
ACCOUNTS JOURNAL BUSINESS

RECEIVABLE INVENTORY
$399

$299 $299

COMPLETE DOCUMENTATION $19.95

0S9 & BASIC 09 ARE TRADEMARK OF
MICROWARE, INC. & MOTOROLA CORP.

SPECIALTY
ELECTRONICS

{405) 233-5564
2110 W. WILLOW — ENID, OK 73701

Circle No. 39
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Variables in LSQPOLY

The following major variables and
arrays are used in LSQPOLY.

N The number of cali-
bration data points.
X(50) The abscissa values of
the calibration data.
Y(50) The ordinate values of
the calibration data.
ORDER The highest degree, m,

of the polynomial.
MATRIX(6,7) The intermediate ma-
trix of X values.
RIGHT{6) The intermediate vec-
tor of XY values.
SUM(10] The intermediate vec-
tor of X values used
to fill MATRIX for
Gaussian Elimination.

COEF{6) The polynomial coef-
ficients.

XMIN The minimum abscissa
limit for plotting.

XMAX The maximum abscissa
limit for plotting.

YMIN The minimum ordinate
limit for plotting.

YMAX The maximum ordi-
nate limit for plotting.

XINC The data frequency of

the plot, i.e. every
XINCth fit data point
will be plotted.
YFIT(159) The least squares
interpolated values be-
tween XMIN and
XMAX to be plotted.

LSQPOLY allows the homebrew
designer to visually analyze calibration
data for trends and functional relation-
ships. This tool is capable of generating
a compact functional description of the
data, allowing easy and accurate inter-
polation — even if the calibration data
contains error.

Although the plot routines are
specific to the Atari 800, LSQPOLY
should require little modification to ex-
ecute the numerical routines on other
BASIC systems. Computer systems
supporting graphics resolutions of 160
x 80 or higher {such as Atari
GRAPHICS 7 and 8). will allow LSQ-
POLY to be used most effectively.

Mike Dougherty has an M.S. degree in
computer science, and is currently work-
ing at Martin Marietta Aerospace in
Denver, CO. You may contact him at
7659 W. Fremont Ave., Littleon, CO
80123.
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3140
3150
3160
3170
6000
6001
6002
6010
6020
SOOI
6040
6050
06O
6070
6080
6100
6101
6102
6110
6120
6130
6140
6150
6160
6170
6190
6210
6220
6230
6231
46232
6300
6310
&6Z20
6330
6340
6390
6900
6910
69220
700
7001

7002
7003
7004
7005
7110
7120
7130
7140
7150
7180
7190
7900
7901

7902
7903
7910
7920
7930
7940
7950
8C00
8001

8002
8003
8010
8020
8030
8040
8050
8100
8110
8120
8130
8135
8140
8150

NEXT NUMERER

PRINT :PRINT "Fress RETURN to continue":
INFUT PAUSES$

RETURN

REM

REM —- PLOT THE GENERATED LSG FIT.
REM

GRAPHICS ©

PRINT "Minimum y "3:INFUT YMIN
FRINT "Maximum y ";:INPUT YMAX
PRINT "Data Frequency ":;:INFUT XINC
XRANGE=XMAX-XMIN

YRANGE=YMAX-YMIN

GRAPHICS 7

SETCOLOR Z,0,0

REM

REM —— PLOT THE CALIERATION DATA.
REM

COLOR 2

FOR I=1 TO N

IF (X{I)<XMIN) OR (X(I)*XMAX) THEN &619C
IF (Y(I)<YMIN) OR (Y(I):*¥YMAX) THEN 4190
XPLOT=INT (1S9% (X (I)-XMIN) / XRANGE)
YPLOT=7F-INT(79%(Y(I)-YMIN) /YRANGE)
FPLOT XPLOT,YPLOT

NEXT I

PRINT "Press RETURN to continue";
INPUT PAUSES$

FEM

REM -— FPLOT THE LSO FIT DATA.

REM

COLOR 1

FOR I=0 TQ 159 STEP XINC

IF (YFIT(I)<YMIN) OR (YFIT(I)>YMAX) THEN 6390

YRFLOT=79-INT(79% (YFIT(I)-YMIN) /YRANGE)
FPLOT I,YPLOT

NEXT I

PRINT "Press RETURN to caontinue";
INPUT FAUSES

RETURN

REM
REM -
REM -
REM -
REM -
REM
GRAFHICS ©

PRINT "X (-9999 to RETURN) ";
INPUT VALUE

IF VALUE=-9999 THEN RETURN
BE0SUB 7900

FORM INTERPOLATION VALUES
FROM THE LS& POLYNOMIAL

COEFFICIENTS. TERMINATE
WITH AN X VALUE OF -9999.

PRINT "y: "3 TOTAL:PRINT

6070 7120

REM

REM —-—- COMPUTE THE FOLYNOMIAL
REM -—- TOTAL FROM THE X VALUE.
REM

TOTAL=0

FOR P=0ORDER+1 TO 1 STEP -1
TOTAL=TOTALXVALUE+COEF (F)

NEXT P

RETURN

REM

REM —— GENERATE THE LS@ FIT DATA
REM —— FOR THE VISUAL PLOT.
REM

GRAPHICS ¢

PRINT "Minimum »x "3: INPUT XMIN
PRINT "Maximum x "j3: INFUT XMAX
XINC=(XMAX-XMIN) /160

GRAPHICS C¢:POKE 752,1

FOR XOFFSET=(Q TOQ 159
VALUE=XMIN+XOFFSETXX INC

GOSUR 7900

YFIT(XOFFSET)=TOTAL

PRINT * Y(";VALUE; ")=",YFITL{XOFFSET)
NEXT XOFFSET

RETURN

INCRO’

MICRO
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VISA/MASTERCARD accepted. $2.00 shipping/handling
charge. (Calitornia residents add 6'.° sales tax)
“Apple Hl is a trademark of Apple Computer. Inc.

MAROONED!

And you're the quarry
for the Questers!

Youre marooned in a derelict
space station trapped between the
stars. Waiting for rescue.

But, you may never make it. The
deadly space Questers have located
you and are ready to attack. Your
first line of defense is to close the
space ports on A Deck before you're
overrun, then use the Teleportation
chamber to head them off on the
other decks.

As you navigate the lonely corri-
dors . .. turning here, hiding there,
attacking or retreating. the swarms
of Questers get faster and smarter!

here's no other game like Spec-
tre. Deck after deck. you'll find the
most challenging and original 3-D
maze action ever!

Get SPECTRE now. only $29.95 for
the Apple Il at your computer store.
or

®

8943 Fullbright Ave..
Chatsworth. CA 91311 (213) 709-1202
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Rickaate Telecommanications
10610 BAYVIEW (Bayview Plaza)

RICHMOND HILL, ONTARIO, CANADA L4C 3N8
(416) 884-4165

CB64-LINK
The Smart 64 g

Call or write

payments Serial 3
by VISA, Cartridge Audio /0 l
MASTERCARD ) Expansion Slot Switch RF Video Port Cassette Port Users Port {
or BANK o H
oW N il
Mail orders ) | |
also by ‘
certified = i
check, etc. IEEE Disks 1
C64-LINK (2031) (4040) Tape VIC Modem

(8050) (8250) |

(9090) |

M 64 IEEE Printers 1541 Drive or VL3 Cable
any rnore : (4022) (8023) And to Parallel ‘
—1 1525 Printer :
(8300) Printer i
etc. or 1515 Printer !

(future) IEEEto Parallel IEEE to Serial or VL4 Cable
Cartridge Interface Interface to Standard | i
Mother Board Parallel True Serial Modem :

Devices Devices

/L Give These Expan’
/I/ cPIM® Capabilities T "

- % The ability to transfgcﬁdyaﬂta f
Parallel) .

B g i
m_program which allows th“e?sysggm to communi-

Spooling Other cate throug y bullétin boardl systems and other computer
mainframes. ! d
to Cartridges .
Printer % Compatibility with ’ 9‘!1"6“', and Trademarks

a copyright of Commodore Business Machines,
Inc. CB4-LINIKK is a copyright of Richvale Tele-
“ecommunications. CP/M is a registered trademark of
Digital--Resedrch. POWER is a trademark of Pro-
ssional “Software. PAL is a copyright of Brad
Templeton.

Contact your local Commodore dealer or RTC.
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has been counted previously.
3.1f the car has not been counted

before, the lane number and time are

stored in a buffer.

4. Control is returned to the BASIC
program when all four cars have
crossed the finish line or if a key is
depressed on the AIM 65 keyboard;
otherwise the routine loops back to
the polling step above.

The running time (from the start of
the race} is accumulated using the
16-bit timer of the 6522 VIA chip. Each
time the VIA times out {.065 second),
the value of CLOCK is incremented.
This gives about 16 seconds timer
capacity before the timer rolls over.

Three bytes are needed in the buffer to
record the CLOCK value and the 16-bit
timer value for each car or lane. This
value is converted back to decimal in
the BASIC program.

Conclusions

The electronic monitoring of a
Pinewood Derby race is relatively easy
and inexpensive for anyone owning an
AIM 65 or similar microcomputer.
This approach is software-oriented,
since the only electronic components
required are the optosensors. Although
the AIM 65 was used here, with minor
modifications the code could be used
on the PET, KIM, or any 6502-based

NO POWER SPIKES
WITH SUPER FAN Il

Super Fan [I's Zener Ray™ Transient
Voltage Suppressor and Power
Filter squelches spikes up to 6000
amps — even those caused by
lightning — while responding up to
100 times faster than Apple II's

Super Fan if, :n black or tan: $109.
Without Zener Ray, $7495.
Additional air flow seals, $5
Available in 240/ SO Hz
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Dealer/OEM inquines invited.
*US. Patent #D268283
#4383286

built-in suppressor.

In addition, Super Fan II cools
your Apple, removing heat buildup
at a remarkable 17 cubic feet of air
per minute. Yet it's the.quietest.
fan of its kind on
the market.

Super Fan II
also positions a
lighted on/off
computer switch
and two accessory
plugs at your fingertips. It's warranted
for two years and simply clips to
your Apple II, Ile or monitor stand.

See your R.H. Electronics dealer
today about Super Fan II*, or contact
us at 566 Irelan Street, Buellton,
CA 93427, (805) 688-2047.

RHELECTRONICS, INC.

France, call B1P 1-255-4463
Austratia, call imagineering (02)212-1411
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machine that has four or five free 6522
VIA ports.

Sydney S. Koegler is a chemical engineer
specializing in pilot-plant design and

operation. You may reach Mr. Koegler at
2339 Carriage Ave., Richland, WA 99352.

Listing 1: BASIC Program for
Pinewood Derby

100 REM...FINEWOOD DERRY

110 REN...4-23-82

115 V=40941:REM., ,VIA PORT A

120 REM...DATA BUFFER $FFO-$FFF

125 BS=4080!BT=BS+4:BU=ET+4:BY=RU+4

130 REN...SET POINTERS FOR SCAN ROUTINE

135 POKE 04,0:FOKE 05,15

140 INPUT'ENTER HEAT NO. °rHs

160 INPUT*LANE NO. *jL

162 IF L=0 THEN 190

165 INPUT*CAR NO, *iC(L)

170 IF L<>4 THEN 160

190 PRINT® READY*

195 S=PEEK(V) OR 16

200 GET K$

205 IF K$="* AND S<:0 THEN 195

210 PRINT* T I N I N 6*

215 XX=USK(0)IREM,,,CALL SCAN ROUTINE

220 FOR I=1 TO 4

225 TH(I)=,065536XPEEK (KT+1)+,000256%

(255-PEEK(BU+I))

TH(IY=TH(I) +(255-PEEK(BY+I)X1E-4

TH(I) =INTC100GKTM{(I)) /1000

230 M=PEEK(BS+I)

233 IF M<=0 THEN P(I)=0:GOTD 250

235 P(I)=INT(1.14LOG(M)/LOG(2))

240 NEXT

250 PRINT!® *!PRINT!'HEAT #3H$

270 PRINT!® PLAC LANE CAR TIME®

310 FORJ=1 TO 4

320 IF P(J)=0 THEN 350

330 PRINTI® *5di*  3F(DG* *5C(PLIN)
PTH(D

340 NEXT 4

350 GOTO 140

Listing 2: Assembly Listing of

Timing Routine
. PIN21 4-23-82 . . .
DETERMINES 152,34 PLACE

IN PINEWOOD DERBY
MODIFIED FOR TIMER FCTN

=0000 VIA=$A000 iVIA BASE ADDRESS
=0000 T2L0=VIA+8 i TIMER LOW BYTE
=0000 T2HI=VIA+9 i TINER HIGH EYTE
=0000 IFR=VIA+$0D i INTERUPT FLAG
REGISTER
==0000 PLACE=$%0FF0 iBUFFER -
FINISRING FLACE
==0000 TIME1=%0FF4 iBUFFER - TIME,
HIGH BYTE
==0000 TIME2=$QFF8& iBUFFER - TIME,
HIDDLE RYTE
==0000 TIME3=$0FFC iBUFFER - TIME,
’ LOW RYTE
==0000 CLOCK=$0FEE $ACCUNULATED TIME
==0000 TEMP=$0FEF iTEMPORARY DATA
STORAGE
==0000 OUT=%COD1 iAlH RASIC
RE-ENTRY FOINT
==0000 GETKEY=$E907 FAIM NONITOR
KEYBOARD STROBE
==0000 *=%0F00

INITIALIZE VARIABLES

=0F00 START A9 00 LDA #0
8D 03 A0 STA VIA+3
8D EE OF STA CLOCK

A2 04 LDX %4

==0F0b INIT 90 FQ OF STA FLACE,X
9D F4 OF STA  TIMEL,X
(continued)
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9D
9D
CA
Do
20

SAMPLE VIA FOR

=0F1F SCAN
8D

- e e

Av
2C
Fo
20

=0F2F KEY 20
ce
FoO
AC

CHECK EACH BIT

=0F39 CHECK A9
==0F3B CHECK1 2C

0o
==0F40 CHECK2 C9
Fo
18
24
AC

H war o e -

L]
=0F49 STORE

F8 OF STA
FC OF "sTA

DEX
Fi BNE
7B OF JSR

PASSING CARS

AD 01 A0 Lba

EF OF STA

TINER TIMED OUT 7

20 LbA
0D AQ BIT
03 BEG
78 OF JSR

CHECK FOR KEY DEPRESSED

07 E9 JSR
FF CHP
03 BER
b1 Co Jup

FOR PASSING CARS

01 LDA
EF OF BIT
09 BNE
08 CHp
DB BEQ

cLe

ROL
3B OF JMP

STORE LANE NUMBERS
IN THE CORRECT SEQUENCE

A2 01 Lox

TINE2sX

TINE3»X

INIT
CLICK

VIAtl
TENP

$200100000
IFR

KEY

CLICK

GETKEY
$9FF
CHECK
out

#1
TEMP
STORE
$8
SCAN

A
CHECK1

#1 (continued)

==QF4B STORE1

SEE IF LANE

==0F59 CONP

H s e e s e

OF42 NEXT

==0F72

N ows we var e

=0F78 CLICK

==0F8A STOP

48
BD
FO
68
EO
Do
AC

# ALREADY STORED

FO OF

11

04
03
D1

co

DD FO OF

FO
E8

E2

AC 4B OF

68
9D
AD
9D
AD
9D
AD
9D
AC

18
EE

FO
EE
F4
09
F8
08
FC
1F

TIMER ROUTINE
~ (INCREMENTS *CLOCK® EVERY .05 SEC)

STORE LANE # IN PLACE
STORE TIMER VALUES
GOTO NEXT BIT IN VIa

OF
OF
OF
A0
OF
A0
OF
OF

FHA
LDA
BEQ
PLA
CPX
BNE
JMP

Cp

INX
JKP

PLA
STA
LDA
STA
LDA
STA
LDA
STA
JuP

CLC
INC
BCS
LDA
STA
STA
RTS
BRK

FLACE»X
NEXT

¥4
COMF
out

PLACEs X
CHECK2

STOREL

PLACE,X
CLOCK
TIMELsX
T2HI
TINEZsX
T2L0
TIMEJ,X
SCAN

CLOCK
STOP
$FF
T2L0
T2HI

iND CAR 7

§LAST RIT 7

Take off and

with the MACH-?

| Compiled Bytes
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icrosoft BASIC is a good language

for doing numerical calculations
when you want the result of an arithme-
tic computation to be in decimal nota-
tion. Sometimes, however, when work-
ing with fractions you would like the
result of a computation to be a fraction.
Often it is hard to convert the decimal
result that is generated by BASIC into the
fraction that it represents. For example,
0.23076923 is not easily recognized as
the fraction 3/13. The fractions program
I describe does all of its computations us-
ing fractions. That is, numbers are input
as fractions and are output as fractions
that have been reduced to their lowest
common denominator.

Included in the program is an inter-
preter for the evaluation of one-line
equations. The syntax for all equations
in this interpreter is: [Variable Name]
= (Algebraic Expression). The alge-
braic expression may contain numeri-
cal fractions, previously defined vari-
ables, or the symbols |, ], +, —, *, and
/. Hierarchy for the mathematical
operations is the same as in BASIC. An
example of a valid expression is:
VARIABLE = % + X/ (2/3) when X as
been defined previously. After this
equation has been typed into the com-
puter and return is pressed, the value of

64

VARIABLE is calculated, stored in
memory under that name, and the
value is printed on the next line.
Variable names can be any length and
all characters are significant.

Interpretation of the equation is ac-
complished by using two stacks — one
for operators (OP$) and one for numeric
values of the fraction {ST and SB).
When a number is encountered in the
equation it is put on the number stack
with the numerator in ST and the
denominator in SB. If a variable name
is encountered, then the variable is first
looked up in the variable name table
(VN$) before the numeric value associ-
ated with that variable is transferred to
the number stack. Finally, when an
operator is encountered the precedence
is compared with the precedence of the
operator on the top of the operator
stack. If the precedence of the new
operator is higher, then the operator is
placed on the operator stack; otherwise
the top operator on the stack is used
and the operator stack is reduced by
one. This continues until the end of the
equation at which time all remaining
operations on the stack are completed
and the results are printed out.

The listing of the program is com-
mented extensively, but none of the

MICRO

REM statements are used as references
and so they can be eliminated to make
the program shorter and faster. The
program logically starts at line 1000,
which initializes the arrays. An equa-
tion is input as a string (LN$) at line
1100. First, the defined variable (VS$)
is separated out of LN$ in line 1150 by
looking for a blank space or an equal
=] sign. The subroutine starting at
line 1700 then checks to see if there is a
unary minus sign. If a minus sign is
found, the symbol | is put on the oper-
ator stack and used only inside the pro-
gram. Any symbol will work but this
particular symbol is not used commonly
on the Apple, for which this program
was originally written. From this point,
the program steps through the rest of
the line (LN$| checking to see if the
next part of the equation is a variable
(line 1240}, a number (line 1250), or a
symbol (line 1260). If it is one of these
types of items, the program then goes
to lines 1500, 1400, or 1300, respec-
tively, for each type.

The section of the program starting
at line 1300 handles the symbols in the
equation. First it checks to see if the
symbol was a { since this has the
highest precedence. If it is, the program

{continued on page 67)
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Listing 1: Applesoft Listing for Fractionated BASIC

14 GOTO 1000
95 REM  ADDITION/SUBTRACTION
100 T = T1 % B2 + T2 % B1:B = Bl % B2: GOTO 134

145 REM MULTIPLICATION
116 T = T1 % T2:B = Bl % B2: GOTO 130
115 REM DIVISION

12¢ T = T1 % B2:B = T2 x BL
125 REM REDUCE THE FRACTION T/B TO LOWEST TERMS
130 IF T = @ THEN B = 1: RETURN
14 1IF 8 = @ THEN PRINT "DIVISION BY ZERO":
POP: GOTO 11688
150 TA = ABS (T):TB = ABS (B):
TM = TA:TA = TB:TB = TM
160 DV = INT (TA / TB):R =
17¢ IF 6 = R THEN 194
184 TA = TB:TB = R: GOTO 166
194 T = SGN (B) * T / TB:B = ABS (B) / TB: RETURN
395 REM DO THE LAST OPERATION ON THE OPERATOR STACK
396 REM IF NO OPERATORS YET THEN PUT THE OPERATOR
ON THE STACK
4@@ IF NP = @ THEN NP = 1:0P$(NP) = TS$: RETURN
41¢ IF OP$(NP) = "<" THEN NP = NP + 1:0P$(NP) = TS$
: RETURN
415 REM CHECK FOR A UNARY MINUS AND DO IF ON
OPERATOR STACK
42¢ IF OP$(NP) = "]" THEN ST(NS) =
OP$(NP) = TS$: RETURN
425 REM PULL TOP TWO NUMBERS OFF OF STACK FOR
OPERATION
438 T1 = ST(NS - 1):Bl = SB(NS - 1):T2 = ST(NS):
B2 = SB(NS)
435 REM PICK THE PROPER SUBROUTINE TO GO TO
44¢ IF OP$(NP) = "x" THEN GOSUB 118: GOTO 48¢
458 IF OP$(NP) = "/" THEN GOSUB 12¢: GOTO 480
46@ IF OP$(NP) = "+" THEN GOSUB 18@: GOTO 488
47¢ T2 = - T2: GOSUB 100
475 REM STORE THE RESULT BACK ON THE NUMBER STACK
480 NS = NS — 1:ST(NS) = T:SB(NS) = B:OP${NP) = TS$
: RETURN
995 REM  START OF THE PROGRAM
1088 DIM VN$(200),VT(208),VB(2¢0),
OP$(50),ST(10d),SB{100)
1016 NV = @
1#95 REM READ IN A LINE TO BE EVALUATED
1160 INPUT "#";LN$
1145 REM CHECK TO SEE IF VARIABLES ARE TO BE PRINTED OUT
1116 IF LEFT$ (LN$,1) = "?" THEN FOR Z = 1 TO NV:
PRINT VN$(Z);" = ";VT(Z);"/";VB(Z): NEXT Z: GOT0118d

IF TA < TB THEN

TA - TB % DV

~ ST(NS):

1126 LG = LEN (LN$):CN = 1:NP = @:NS = 4
1125 REM SKIP LETTERS UNTIL A BLANK OR = SIGN ARE FOUND
1136 IF MID$ (LN$,CN,1) = " " OR MID$ (LN$,CN,1)
= "=t THEN 1168
114 IF CN < LG THEN CN = CN + 1: GOTO 1130
1156 PRINT "SYNTAX ERROR": GOTO 114¢
1155 REM THE VARIABLE BEING DEFINED IS VS$
1160 VS$ = LEFT$ (LN$,CN - 1)
117§ IF MID$ (LN$,CN,1) = "=" THEN 120¢
1186 IF CN < LG AND MID$ (IN$,CN,1) = " " THEN
CN = CN + 1: GOTO 1178
1194 GOTO 1158
1195 REM CHECK FOR A UNARY MINUS SIGN
1206 GOSUB 1700
1216 CN = CN + 1
1226 IF MID$ (LN$,CN,1) = " "™ AND CN < LG THEN 1214
1238 IF CN > LG THEN 164¢

FIND THE FIRST CHARACTER AFTER THE =

MID$ (LN$,CN,1): IF TS$ = > "A" AND
TS$ < = "Z" THEN 1500

1245 REM IF A NUMBER - GOTO 1484@ TO GET NUMBER

125¢ IF TS$ < = "9" AND TS$ = > "g" THEN 1400

1235 REM
1248 TS$ =

1255 REM IF A SYMBOL - GOTO 136¢ TO EVALUATE
126¢ IF TS$ = "(" OR TS$ = ")" OR TS$ = "+" OR TS$
= "% OR TS$ = "x" OR TS$ = "/" THEN 1360

1276 GOTO 1158

1295 REM THIS SECTION CHECKS THE PRECEDENCE OF
THE OPERATORS

1296 REM IF A ( - PUT IT ON THE STACK AND CHECK
FOR A UNARY —

1308 IF TS$ = "(" THEN NP = NP + 1:0P$(NP) = "(":
GOSUB 178@: GOTO 1214

1305 REM  CHECK FOR + OR -. IF FOUND DO THE PREVIOUS
OPERATOR

1318 IF TS$ < > "+" AND TS$ < > "-" THEN 1338

1326 GOSUB 4@@: GOTO 1214

1325 REM IF PRESENT OP IS x OR / AND PREVIOQUS
OP IS % OR / THEN DO

(continued)

1330
1335
1348
1345

1356
1368
1376
1395
1396
1400
1414
1428

1425
1438

1448

1445
1458
1495
1508
1510
1515

1528

1538
1535
1540
1558
1555
1568

1578
1575
1580
1595
1600
1610
1615
1626

1625
1636

1648
1645
1646
1650
1660

1676
1675

1680
1695
1704
1714

1715
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TS$ =

NV = NV + 1:VN${NV) = VS$:VT(NV) = ST(1):VB(NV)

CN = CN + 1: IF MID$ (LNS,CN,1) = " " THEN 1700

1726 NP = NP + 1:0P$(NP) = “J": RETURN

IF TS§ < > ")" AND (OP$(NP) < > "+" AND
OP$(NP) < > "-" THEN 1324

REM OPERATION IS NOT TO BE DONE SO PUT IT

ON STACK

IF TS < > ")" THEN NP = NP + 1:0P$(NP) = TS$:
GOTO 1218

REM  WORK BACK TO NEXT ( TO COMPLETE A ()
EXPRESSION

IF OP$(NP) = "(" THEN NP = NP - 1: GOTO 1214
GOSUB 4@@: IF NP > @ THEN NP = NP ~ 1: GOTO 1350
PRINT "STACK ERROR": GOTO 1104

REM  EVALUATE A NUMBER

REM GET THE FIRST NUMBER

T = VAL ( MID$ (LN$,CN)):CN = CN + LEN ( STR$(T))

IF CN = > LG THEN B = 1: GOTO 1450
IF MID$ (LN$,CN,1) = " " THEN CN = CN + 1:
GOTO 1414

REM IF THE NEXT SYMBOL IS NOT A / THEN NQT
A FRACTION
IF MID$ (IN$,CN,1) < > "/" THEN B = 1:CN =
CN - 1: GOTO 1458
CN = CN + 1:B = VAL ( MID$ (LN$,CN)):CN = CN
+ LEN ( STR$ (B)): IF 8 = @ THEN PRINT "DIVISION
BY ¢": COTO 1160
REM  PUT NUMBER ON THE STACK
NS = NS + 1:ST(NS) = T:SB(NS) = B: GOTO 1218
REM FIND THE NAME AND VALUES OF A VARIABLE
CS = CN
TS$ = MID$ (LN$,CN,1)
REM LOOK FOR A CHARACTER THAT IS NOT IN THE
VARIABLE
IF TS$ = " " OR TS$ = ")" OR TS$ = "+" OR TS$
= "-" OR TS$ = "x" OR TS$ = "/" THEN CN = CN — 1
: GOTO 1548
IF CN < LG THEN CN = CN + 1: GOTO 1514
REM FOUND THE NAME OF THE VARIABLE TS$
MID$ (LN$,CS,CN - CS + 1):I = 1
IF NV = ¢ THEN 1580
REM IF VARIABLE FOUND PUT ITS VALUE ON THE STACK
IF TS$ = VN$(I) THEN NS = NS + 1:ST(NS) = VT(I):
SB(NS) = VB(I): GOTO 1218
IFI < NVTHEN I = I + 1: GOTO 1568
REM  IF VARIABLE NOT FOUND IN LIST QUIT
PRINT "VARIABLE ";TS$;" NOT DEFINED": GOTO 110@
REM END OF EQUATION REACH - DO REST OF
OPERATORS ON STACK
IF NP > @ AND OP$(NP) =
: GOTO 1660
IF NS > 1 AND NP > @ THEN TS$ = "#":
GOSUB 4@@:NP = NP -~ 1: GOTO 1608
IF NP = 1 AND OP$(NP) = "]" THEN TS$ = "#":
GOSUB 48@: GOTO 1638
IF NP < > @ THEN PRINT "STACK DISJOINT":
GOTO 11048
REM PRINT OUT THE RESULTS
PRINT VS$;" = ";ST(1);: IF SB(1) < > 1 THEN
PRINT "/";SB(1);
PRINT :I = 1
REM SEE IF VARIABLE HAS BEEN USED BEFORE
REM IF IT HAS PUT NEW VALUES IN
IF NV = @ THEN NV = 1:VN$(NV) = VS$:VT(NV) =
ST(1):VB(NV) = SB(1): GOTO 116¢
IF VS$ = VN$(I) THEN VT(I) = ST(1):VB(I) = SB(1)
: GOTO 1144
IFI < NVTHEN I = I + 1: GOTO 1668
REM IF VARIABLE NOT USED BEFORE DEFINE A
NEW VARIABLE

"(" THEN NP = NP - 1

= SB(1): GOTO 1168
REM SEARCH FOR THE NEXT CHARACTER TO SEE IF -

IF MID$ (LN$,CN,1) <
RETURN
REM IF MINUS PUT SPECIAL SYMBOL ON OPERATOR STACK

> "-" THEN CN = CN - 1 :
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OSI — OS|l — 0S|I — OSI

192K RAM
BOARD

ONLY $895

The CCS - 192K is divided into
4 - 48K bank partitions.
Each board can be dip switch
selected for 1 of 4 192K banks.

When combined with our CPU
the 192K RAM Board implements a
four user computer system at a
logic cost of $1595 (special package price).
Combine this logic package
with our Tilios Operating System
and you have a multi-user computer
with throughput that has to be

seen to be believed.

7250 COMMERCE CIRCLE EAST »  FRIDLEY, MINNESOTA 55432 e« PHONE (612) 574-9493
(800) 328-2419
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puts a { on the operator stack, checks
for a unary minus sign, and then
returns to line 1210 for the next item in
the equation. In line 1310 the program

checks to see if a + or — sign was the -

symbol encountered. If it was, this im-
plies that the precedence was such that
the last operation on the stack should
be done since these are the lowest
precedence. The program accomplishes
this by jumping to the subroutine start-
ing at line 400, which checks the sym-
bol on the top of the operator stack and
then does the required operation. if the
operation is +, —, *, or / then the ap-
propriate subroutine starting at line
100, 110, or 120 is called. These
routines for binary operations in lines
100 to 120 in turn feed into line 130,
which reduces the fraction to the
lowest common denominator. Upon
return to the subroutine starting at line
400, the result of the operation is
placed on the number stack and the
program returns to get the next part of
the equation.

The next check {line 1330) is to see
if the present symbol is a » or / and the
operator on the top of the operator
stack is also a » or /. If this is true, then
the operation is done by jumping to the
subroutine at line 400; otherwise (line
1340) the symbol * or / is put onto the
operator stack since it has a higher
precedence and is not to be done yet.
Finally if a } is encountered, the pro-
gram unfolds the operator stack until a
[ is encountered.

Starting at line 1400 the program in-
terprets a number by using the VAL
function. If the first number is not
followed by a / then the number is
assumed to be a whole number and the
denominator is set to 1. The numerator
and denominator are put on the
number stack in line 1450.

In the section of the program start-
ing at line 1500, we parse out the name
of a variable used in the equation to be
evaluated. This is accomplished by
stepping through the characters in LN$
until a character is found that cannot
be part of the variable name. After this
name is found in line 1540 the list of
previously defined variable names is
searched. If the name is not found in
the list then an error message is
printed; otherwise the value associated
with that variable, stored in VT and
VB, is put on the stack.

Eventually the program comes to
the end of the equation it is evaluating
and must complete all of the operations
that are left on the stack. This is ac-
complished by the code starting at line
1600. The value calculated is then
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printed on the screen along with the
variable name in line 1630. A search of
the variable name list is made to see if
this variable has been defined before. If
the variable has been defined, then the
values are substituted in, and if it has
not been defined, then a new variable is
created. The program then jumps to
line 1100 to get another equation to
evaluate.

Fairly complex calculations with
fractions are made easier by using this
program. It is possible, however, to ex-
pand the program to make it even
easier to use. For example, with the ad-
dition of an editor and a few control
commands, the program could be ex-
panded to enable you to write programs

that work in fractions similar to the
way BASIC works with decimals.
Another possible way to change the
program is to redefine the arithmetic so
that the two numbers now representing
the numerator and denominator are in-
terpreted to be the real and imaginary
parts of a complex number; then one
could have a calculator that does com-
plex number arithmetic.

LeRoy Moyer is a physicist for the Army
and teaches computer programming part
time at Piedmont Virginia Community
College. You may contact him at Rt. 9,
Box 236, Charlottesville, VA 22901.
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“POWER
FAILURE”

Goodbye valuable data. Unless
you have a Guardian Angel uninter-
ruptable power source on duty.

Guardian Angel switches to 150
watts of backup power in 1/100 of a
second or less while alerting you of
blackout or brownout conditions. Its
rugged 12V battery gives you up to
six minutes (15 at half-rated power),
enough to save your data and shut
down your system if line power does
not return.

Guardian Angel is compatible with
virtually every major microcomputer
system, including Apple, [BM, H-P,
TRS-80, Xerox, Eagle and Osborne.
Its transient voltage suppressor
also prevents system damage from
power spikes.

Guardian Angel simply plugs in
between your power source and your
microcomputer. Its compact size
permits either desktop use or out of
the way placement.

Protect your investment: see
your R.H. Electronics
ll dealer today about
Guardian Angel
or contact us at
566 Irelan Street,
Buellton, CA
93427,

(805) 688-2047.

Guardian Angel’, with LED power Status
indicator, automatically safeguards data
from blackouts, brownouts for just $595.

RHELECTRONICS, INC.

*Patents pending, UL listed, FCC approved, 240V/ 50 Hz
version availabie. Dealers and OEM nquiries invited.
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The Avant-Garde Programmer’s Series:

Why Better?

Because There Are No Secrets!

g
£

’%_ Most of these prggrams are unprotected or
~—==zzcompletely %lrstgfz//lé and may be used in all your
é‘r:‘ea\ELQns, ith/fio royalties required. They turn
novicesyinto onals into

= magicians!
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The

/ANICRO

LEARNING CENTER

Atari 800 Texas Instrument

Features: (=)

® Four-Color Hi-Res Graphics for

the VIC-20
by Brian S. Zupke

Use the joystick to draw pictures in four
different colors.

® VIC Player
by Phil Daley and Bob Tripp

A five-octave keyboard program.

® An Inexpensive Joystick for the VIC-20, C64, and Atari
by David A. Bryson

For only $15.00 and two hours time, you can have a lightpen for all three machines.
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Four Color
High-Res
Graphics for
The VIC-20

by Brian S. Zupke

Multicolor mode graphics on the VIC-20.

any VIC-20 programmers know how high- -
Mresolution graphics are done — but with
only two colors [screen color and character color).
The VIC is capable of displaying four-color hi-res
graphics using the multicolor mode. The question
is how is it done?

In order for the VIC to distinguish among four
colors within one character, a sacrifice has to be
made. First, with two-color graphics each pixel in
a character has only two states: on or off. One bit
is needed to address each pixel. Using the
multicolor mode, there are four states in which a
pixel can be. Two bits are necessary for describing
each pixel. This means that the VIC either must
use twice as much memory for the character-bit
map to have the same resolution, or it must have
half the normal resolution. The VIC is incapable
of the first alternative, so you are stuck with a
lower resolution. Each color pixel is twice as wide
(two regular pixels] as it is high. The entire screen
has a total resolution of 16,192 pixels in this
mode, and each character becomes 4 pixels wide
and 8 or 16 pixels high.

The four colors available in the multicolor
mode are screen color, border color, character col-
or, and auxiliary color. Whether the multicolor
mode for a character is used or not is determined

Photos taken from AMDEK Color I Monitor.

by the value of the corresponding color memory
location. If bit 3 is set, or if the value of the loca-
tion is from 8 to 15, then the computer views that
character as multicolored. It is possible to have
regular graphics and multicolored graphics on the
screen at the same time by setting the color
memory locations accordingly.

Screen color is designated by a 00 (binary)
value. If a pixel in a multicolored character has
this value, then it will be the same color as the
screen. Border color is designated by 01, character
color by 10, and auxiliary color by 11. The value
of the auxiliary color is located in the four most
significant bits of location 36878. It can have a
value of from 0 to 15 and is set by

POKE 36878,16 * COLOR

or, if you are also using sound,

POKE 36878,PEEK(36878) AND 15 OR
(16 * COLOR)

Although only four colors can exist in a
character at one time, the colors can be changed
easily by changing the color of the screen, border,
character, or auxiliary color.

To address multicolor graphics on the screen, a
method similar to the one used in two-color
plotting is used. The double characters (8 x 16 pix-




els) are used, and plotting is done by ANDing and
ORing bytes in the character memory, except now
you have two bits to change at the same time.

First you must determine which character con-
tains the pixel to be changed. The grid will be 20
characters wide (80 color pixels) and eight
characters high (128 color pixels). Finding the cor-
rect character is done by

CHAR = 20 * INT(Y/16) + INT(X/4)

where X and Y are the coordinates of the point. Y
is divided by 16 since each character is 16 pixels
high, and it is multiplied by 20 for the 20
characters in each row. X is divided by 4 since
there are only four pixels across each character. To
determine which byte is to be changed, you must
use :

BYTELOC = BASE + 16 * CHAR + Y -

INT(Y/16) * 16

where BASE is the base address of the character bit
map. CHAR is multiplied by 16 to skip over the
16 bytes of each character preceeding it in the
table. The remainder of Y divided by 16 gives the
correct byte in the character to be changed.
Sounds all too familiar, right? Now for the hard
part. You must leave six of the eight bits un-
changed and change the two correct bits to the
color you want. First determine which of the four
pairs of bits to change:

PAIR = 4 t (3-(X-INT(X/4)* 4)

The remainder of X divided by 4 determines which
pair of bits is to be changed. It has a value of from
0 to 3. By raising 4 to the reverse-of-this-
remainder’th power (3,2,1,0 instead of 0,1,2,3),

the base value of the pair is known. It is the value
of the least significant of the two bits in each of
the four pairs. Now the color value to be plotted
must be replaced with the value that already exists
in the bit pair. These two bits must be cleared
first. This is done by ANDing the pair with zeros
and the remaining six bits with ones:

BYTE = BYTE AND (255 — PAIR * 3)

Now that the bit pair has been cleared, you can
add the color you want by ORing the cleared bit
pair with the value of that color (from O to 3):
BYTE = BYTE OR (PAIR * COLOR)

When the value of BYTE is placed back into the
bit map, the added color will be displayed.

The program COLOR DRAW runs on an unex-
panded VIC and requires a joystick. Adding the 3K
expander will allow you to add more features, but
adding 8K or more will, surprisingly, result in not

enough memory for the program! By moving the
start of BASIC to the beginning of the expansion
RAM, you can avoid this problem. The screen,
border, character (all characters have the same col-
or in this program), and auxiliary colors may be
changed at any time by pressing '‘C'’. The com-
puter will ask for their values. The auxiliary and
screen colors can be from 0 to 15 while the border
and character colors are from O to 7. Table 1
shows which color corresponds to each number.

The four function keys are used to switch be-
tween the colors (screen, border, etc.): F1 is the
screen color, F3 is the border color, F5 is the
character color, and F7 is the auxiliary color. The
joystick is used to direct the blinking cursor. If
you wish to move the cursor without disturbing
the screen then hold the fire button down when
you move it, which allows you to cross over dif-
ferent colors. INCRO"

You may contact Mr. Zupke at 5152 Marcella Ave., Cypress, CA 90630.




ith the VIC Player installed in your computer

you can make your VIC an entertaining and
instructive device. Each note you play can be
heard on the VIC sound registers. The keyboard
spans three complete octaves, and the range can be
extended by selecting among three overlapping
registers for a total range of five octaves! Each note
that is played is stored in memory so that it can
be instantaneously replayed or saved on cassette
tape for later use. Then you can load your song
from cassette tape and replay it.

We have included a feature in VIC Player that
allows you to stop playing, go back to correct
mistakes, replay the song from the beginning to
the current note, and then continue playing addi-
tional notes.

Using the VIC Player

After choosing the 'PLAY SONG’ option from
the menu, a representation of the VIC keyboard is

by Phil Daley and
Bob Tripp

printed on the screen in the format of a two-
keyboard organ. The bottom row of keys repre-
sents the lowest notes starting with ‘C’ and as-
cending alphabetically. The second row of keys
represents the sharps and flats (black keys) that
correspond to the first row. Note that there are in-
between keys on the second row of the VIC for
every pair of first row notes. This is different than
the normal organ keyboard and means that some
of the second row keys do not sound when pressed
(A, F, and K). These keys can be used to introduce
rests into your song.

The third row of keys represents the second
keyboard of the organ starting at middle ‘B’ and
ascending to high ‘C’. 'C’ is not listed on the
screen display due to space limitations, but is
available by pressing the ‘*' key. The top row of
keys represents the sharps and flats corresponding
to this second keyboard. When you have mastered
the keyboard, you are well on your way to com-
posing your own music. Read on.




At the beginning, the program waits for you to
start the song. This is one of the few times when a
pause doesn’t count. Once you start playing, the
computer keeps track of every note and its length
and register exactly as you play it. Practice a little
bit to get the feel of the keyboard. It is not as sim-
ple as a piano, especially with the letters on the
keys distracting you from what the true note is.
The white keys on the display have the actual
name of the note printed over the keyboard name
of the key to help keep you oriented.

After you start a song, you may discover that
you didn’t mean to play a particular note. For-
tunately there is a mistake-recovery method. As
soon as you realize that you have made an error
(sometimes the first note is an error|, press the
space bar to pause momentarily. You will be
presented with several options.

1. CONTINUE allows you to start playing the song
at exactly the point where you stopped. This is a
useful technique for the times when you become
confused as to which note you want to play next;
press the space bar to pause, regather your wits,
and press 'C’ for continue, continuing from
where you stopped.

. REPLAY will play the song up through the cur-

rent note so that you can inspect your master-
piece as you input and make corrections if neces-
sary. This option can be chosen as many times as
you need it.
BACKUP is the option for which you've been
waiting. This allows you to remove one note at a
time from the current song, all the way back to
the beginning, if you want. When you make a
mistake and press the space bar to pause, press
the ‘B’ option and the note you are erasing will
sound. Another ‘B’ will erase the next note, and
so on. Then pressing ‘C’ will allow you to con-
tinue your song from the point to which you have
backed up.

If, no matter how hard you try, you can’t seem
to get the song perfect, then the next step is to use
the 'SONG EDITOR’ program. This program is
described in detail later in the article.

Other Menu Options

There are five additional menu options that
allow you to hear your song, load a song from or
save a song to the tape player, change the tempo
of the song, or quit.

Choosing option number two, '‘REPLAY
SONG’, will play the song currently in memory
over the television speaker. The routine uses the
current tempo for the speed at which to play the
song. If there are no notes in the song, then ‘NO
SONG IN MEMORY'’ is printed and you are
returned to the menu.

The 'SAVE’ and 'LOAD’ options are numbered
three and four, respectively. To save the current
song, choose ‘3’ and answer the "WHAT 1S THE
NAME OF THE SONG?’ question with the name
that you want to call the song. After you press

< return > you are prompted to press RECORD
and PLAY on the tape player. When the song is
saved, you are retyurned to the menu and the tape
player will stop. If there are no notes in the song,
you will be so informed and returned to the menu.

Option number four is similar in operation to
option number three. Remember that when you
LOAD a new song, you will erase any song cur-
rently in memory; you must SAVE the current
song (if you want to keep it for later use] before
loading a new one. The 'WHAT IS THE NAME OF
THE SONG?' prompt will appear. If you don't
know the name of the song, or you want the next
song on the tape, press < return > and the next
song will be loaded. If you have several songs on
the tape, type the specific name of the song you
want and the VIC will search through the tape un-
til it finds the correct song. If the song isn’t on the
tape, you will have to press the RUN/STOP key to
recover.

To change the current tempo setting, choose
option five. The minimum {fastest) setting al-
lowed is '1'. There is no restriction on the max-
imum [slowest] setting, except the limits of the
VIC. However, a setting of over one hundred will
result in extremely long notes.

When you are finished with VIC PLAYER and
want to return to BASIC, choose option six.
Always remember to save any song that you are
currently working on before choosing this option.
If you forget this rule, typing ‘GOTO20’ might
enable you to return to the program without losing
your song.

The Program

The VIC Player program contains six major
functions, which are selected from a menu, three
minor functions used during the playing of a song
from the keyboard, and some support subroutines.

The main program (lines 10-50] calls
subroutines to initialize program, turn off the
sound generators, and print the menu on the
display. It waits for a character in the range of the
menu (1 to 6) then goes to the appropriate
subroutine to service the selected function.

The PLAY SONG subroutine {lines 1000-1120)
calls a subroutine to print the music keyboard,
gets input from the keyboard, calls a subroutine to
pack information about the current note and store
it in memory, and then, depending on which key
you press, will do one of the following things:

Space goes to the ‘Continue, Replay, Back Up’
subroutine;

Cursor Up or Cursor Right terminates the song by
putting a 0 in the next song location and returning
to the main menuy;

‘f7°, ‘f5°, or ‘f3’ sets the register number and the
current sound register pointer, calls a subroutine
to turn off all sound registers, and continues in the




PLAY SONG routine;

An undefined key is converted to a ‘musical rest’;
and,

A defined key (i.e., a ‘music key’| is converted to
its sound generator.

The REPLAY SONG subroutine (lines 2000-
2070) prints the message '‘PLAYING' and the song
title, if there is one. If there is no song in
memory, it prints the message 'NO SONG IN
MEMORY’, goes to a subroutine that produces a
delay to enable the message to be read, and then
returns to the main program.

If there is a song in memory, REPLAY calls a
subroutine to unpack the register number, note
pointer value, and duration for the next note from
the song table. It uses a subroutine to output the
note to the sound generator for the specified dura-
tion. The sound generator is then turned off and
the song pointer incremented to the next note. If
the maximum song length has been exceeded,
then a return is made to the main program; other-
wise the keyboard is checked and if any key is
pressed a return is made to the main program.

If no key is pressed, the next note of the song
is unpacked and tested. If it is not the ‘end of
song’ indicator {a zero value) the program con-
tinues playing the song. At the end of the song,
REPLAY uses a subroutine to generate a brief delay
and then goes to the main program.

The SAVE SONG subroutine (lines 3000-3030)
uses a subroutine to print the message ‘WHAT IS
THE NAME OF THE SONG?' and inputs a song
name. It opens the cassette device for saving infor-
mation and outputs the song information one note
at a time. When it detects the zero note that
signals the end of the song it closes the cassette
device, prints the message ‘SAVED’, and exits
through the delay routine.

The LOAD SONG subroutine (lines 4000-4030)
uses a subroutine to print the message ‘WHAT IS
THE NAME OF THE SONG?’' and inputs a song
name. It opens the cassette device for loading in-
formation and inputs the song information one
note at a time. When it detects an empty note it
closes the cassette device, prints the message
‘LOADED’, and exits through the delay routine.

The CHANGE TEMPO subroutine (lines 5000-
5020} prints the current value of the tempo

(continued)
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Perry Peripherals Repairs KIMs!!
(SYMs and AlMs Too)

We will Diagnose, Repair, and Completely Test your Single Board Computer
We Socket all replaced Integrated Circuits

You receive a 30-day Parts and Labor Warranty

Your repaired S.B.C. returned via U.P.S. — C.0.D,, Cash

Don’t delay! Send us your S.B.C. for repair today
Ship To: (Preferably via U.P.S.)

Perry Peripherals
6 Brookhaven Drive
Rocky Point, NY 11778

KIM-1 Replacement Modules
* Exact replacement for MOS/Commodore KIM-1 S.B.C.

* QOriginal KIM-1 firmware — 1K and 4K RAM versions
Replacement KIM-1 Keyboards

* |dentical to those on early KIMS — SST switch in top right corner
* Easily installed in later model KIMs

Perry Peripherals is an authorized HDE factory service center.

Perry Peripherals carries a full line of the acclaimed HDE expansion components for you KIM, SYM, and AIM,
including RAM boards, Disk Systems, and Software like HDE Disk BASIC V1.1. Yes, we also have diskettes. For

more information write to: P.O Box 924, Miller Place, NY 11764, or Phone (516) 744-6462. Circle No. 47
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variable, then requests and inputs a new value, If
the value is less than 1, it is ignored. When a valid
value is input, the routine returns to the main
program.

The QUIT routine {line 6000) clears the screen
and executes an END to return to BASIC.

The PLAY SONG MENU routine (lines 8000-
8120) provides three additional commands for use
while playing a song. When called by pressing the
space bar, it first uses a subroutine to turn off all
sound generators and another to unpack the cur-
rent note. It prints its own menu and waits for a
keyboard selection. On receipt of a ‘C’ it backs up
the song pointer to the current note, unpacks the
note, and turns off the sound generators before
returning to the PLAY SONG routine.

The letter ‘R’ calls the REPLAY SONG sub-
routine, which plays the current song from the
beginning to the current note, and then waits for
another menu selection.

The letter ‘B’ causes the song note pointer to
back up one position, unless it is already at the
start of the song, and then go to the subroutines to
unpack the note's values, output the note for the
correct duration, turn off the sound generators
when the note is done, and wait for another menu
selection.

The support subroutines {lines 9000-13020)
provide support for the main program and major
subroutines.

Line 9000 provides a several-second delay to
permit you to view messages.

Line 9100 prints ‘WHAT IS THE NAME OF
THE SONG?' and accepts a name from the
keyboard.

Line 9200 unpacks the stored note information
into its three components: the song register ‘R’,
the note pointer ‘NP’, and the duration of the note
'D'. It also sets the correct song register and looks
up the actual note from the note table. See ‘pack-
ing information’ in the section headed ''Numeric
Variables."’

Line 9500 turns all three song registers off by
setting them to O.

Line 9700 makes sure that the note duration is
not greater than 99 and packs the three com-
ponents of the note (the song register ‘R’, the note
pointer ‘NP’, and the duration of the note 'D’) in-
to a single integer value in the song array. See
'packing information’ under the heading
“'Numeric Variables."’

Line 9800 outputs a note by placing its value in
the current sound generator. It waits for the dura-
tion of the note, which is calculated as the tempo
'S’ times the note duration ‘D’ divided by 8, times
the length of the BASIC FOR...NEXT loop.

Line 10000 prints the main menu.

Line 11000 prints the keyboard display.

Line 12000 performs a series of initialization
functions. It sets the tempo ‘S’ to 50 and the
length of the song 'L’ to 260 notes; it dimensions .
three integer arrays — (W%(L) to hold the song
note information, and A% (38) and NP%(50),

which associate the keyboard characters with the
notes; it turns off all three sound generators and
sets the sound volume to its maximum value of
15; it restores the DATA statement pointer and
reads the DATA into the A%(I) array and the
NP% (I} array; and it sets the middle sound register
as the current register and returns to the main
program.

Line 13000 contains the data for the values of
each of the notes [three octaves plus two notes, C
through C#). The zero at the end is the entry for a
rest. These values correspond to the values in the
VIC programming manual. Note that they vary
slightly from the values in the VIC reference
manual.

Line 14000: This data table has the pointers for
the keyboard playing routine. Since the keyboard
is not in note order and the note table values are
in note order, it is necessary to convert from the
keyboard code to the position in the note table.
For example, ‘Z’, which is a ‘C’, has the keycode
90. This number is called the ASCII value and is a
standard form of encoding the keys for a com-
puter. Line 1090 subtracts 42 from 90, resulting in
48 as the keyboard position. (The first 42 keycodes
are unused, and so we throw them away.] If you
look at the table of pointers, you will see that the
48th entry is '‘0’. Therefore, the note pointer for Z
is 0. If you look at the note table data, you will
see that the zeroth (first) entry in this table is 135.
This is the value to be POKEd to make the sound
‘C.

Programming Concepts

Using a Menu to Make a Choice
1. Selecting by Number

When you run the PLAYER program, the first
display that you see is a list (or menu]) that tells
you whag actions are available. Each item on the
menu is selected by pressing the number
associated with it. The BASIC program steps re-
quired to make the choice are in lines 40 and 50.

40 V = VAL(AS$):IFV < 10RV > BTHEN30
50 ONVGOSUB1000,2000,3000,4000,5000,6000:
GOTO20

Line 40 converts the keyboard character in A$
to its numeric value in variable V. If V is less than
1 or greater than 6, then the number is ignored
and the program returns to line 30 to get another
choice from the keyboard.

Line 50 uses ON V GOSUB to go to the sub-
routine whose position matches the number: the
first subroutine address for a 1 [subroutine 1000],
the second subroutine address for a 2 (subroutine
2000), and so forth for numeric values of 1
through 6.

2. Selecting by First Letter

If the space bar is pressed during the ‘PLAY

SONG’, then another menu is displayed.

(continued)




THE MICRO COMPUTER BUSINESS
WILL GROW FROM $10 TO $100 BILLION
IN THE NEXT EIGHT YEARS!

ARE YOU READY TO CASH IN?

The micro computer business is predicted to grow from its present $10 billion to $100 billion before 1990! Imagine the
possibilities this opens for you! No matter where you live, if you're starting up or presently in business, no other industry ofters
you more opportunities!

Now, finally, all the inside information you need to secure a prosperous future in this dynamic industry is available in
one place - THE COMPUTER ENTREPRENEUR MANUAL! - An immense information source, compiled by our inquisitive research
team, aided by a panel of experts and business people from all areas of the computer industry!

We present the inside story of more than 100 lucrative computer businesses you can enter, where you'll find the real
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to
Systems House, Service Bureau, Computer Store etc! Many at littie or no investment! Alf the invaluabie facts and figures:

How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing technical or business
experience need not stand in your way, Source of Suppliers, etc! Details that could take years to find out on your own!

We'll show you inside tricks, like how to never again pay retail for computer products and consumer electronics, even for
one item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone
will more than pay for the manual! You'll read actual case histories of other computer entrepreneurs, so you can learn from their
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us
show you how to take the first crucial steps!

Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're always up-to-date with the
industry ), both for only $29.95! You must be convinced on how easy you can strike it rich in the micro computer business - or you
may return the manual for a full refund within thirty dayst USE OUR TOLL FREE NUMBER TO ORDER!

EVERYTHING YOU NEED TO KNOW
TO SUCCEED IN THE COMPUTER BUSINESS
IS ALL IN THIS MANUAL!

THE COMPUTER ENTREPRENEUR MANUAL has the answers to all your questions about
selecting, starting and succesfully running a computer business! There has never been such a

comprehensive collection of know-how and intormation about this business in one place! All the
facts you need to plan and acheive your goals in easy-to-follow, step-by-step instructions!

These are some of the 100-pius businesses covered in PART ONE of the manual. with the
facts on How to start and run, Start-up Cost ( Even how to operate on a shoestring ), What profits
to expect, Wholesale prices, Mark-ups, Suppliers, future outiook, case histories for each, etc:

Systems House, Software Author ( who to sell to and who to avoid ), Service Bureau, Soft-
ware Publisher { How to ‘ind programs that sell, Word Processing Service, Consulting and Con-
sultant Broker ( use your skills or those of others, make $150 - $1000 a day!), The incredible
Games Business, Computer Store ( Franchises: Pro and Contra, or a low inventory store in your
home! ), OEM, Hardware Mfg, Data base and Teletext Service ( big prospects! ), Used Com-
puters, Repairs, Rent-A-Computer, Promote Fests and Trade Shows, Turnkey Systems,

Bartering, Mail Order, Compile and rent mailing lists, Specialized Data Headhunting and Temp Help Service, Tech Writer Shop, Custom Engineering, The
highly profitable Seminars and Training Business, and many more!

Many new ideas and ground floor opportunities! Interviews and success stories on companies of all sizes! Privy info on the profits made: How some

computer store operators net $100 - $250,000! Little known outfits that made their owners millionaires, one of these low-key companies, making simple boards,
went from nil to $20,000,000 and 100 employees in four years! Programmers that make $300,000, Thousands of micro millionaires in the making, etc!

Whatever yaur goat is - Silicon Valley Tycoon, or just a business at home - we guarantee you'll find a business 1o suit you - or your money back!
PART TWO of the manual is loaded with the know-how and "'streetfighting” savvy you need. both as a novice or business veteran, to get started. to stay

and to prosper in the micro computer business! A goldmine of information in clear and easy-to-use instructions: How to prepare your Business Plan, Outside
financing, The mistakes you must avoid, How to hire and manage employees, Incorporation ( when, and how to do it cheaply ), Surviving bad times, Record
Keeping, how to estimate your market before you start, Use multiple locations to maximize profits, how to promote and stay steps ahead of the competi-
tion! How to get free advertising, free merchandise, free advice, Power negotiating with suppliers to double your profit margins, etc! Even how to keep a

present job while starting a business part time!

Don’t miss this opportunity to be part of this great industry - the next success story couid be your own! Order the manual today! Part one and two,

bound in a deluxe ring binder, where you can also collect our newsletter { free for six months with the manual - a $32.50 value! ) - all for only $29.95!

THE COMPUTER ENTREPRENEUR NEWSLETTER -
ALL THE LATEST INSIDE BUSINESS NEWS!
NOW! SIX MONTHS FREE WITH YOUR MANUAL!

You're always attuned to the industry, and your
manual kept up-to-date, with our newsletter! Each issue has (
the latest business news, ideas, new suppliers, our in-
dispensible "'watchdog' column on profits, discounts
( don't miss mfg's promos, like recently, when top video moni-
tor sold at $80 - that's haif wholesale. one third of the retail
price! ), the competition, the big deals, etc! Feature stories
with start-up info and case histories on new micro busi-
nesses!

—

CALL TOLL FREE!

CHARGE IT!

Credit Card Orders

MC, VISA only )

accepted 24 hours/day

1-800-227-3800
Ask for extension 1135

In California call

1-800-792-0990

RRatansnnaneeiansenonanenatiinteenatanienaeesaniinteasseseasetitinieg

Order by phone (Credit cards oniy), or use the coupon:

= ety

Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO.
PO BOX 458, Grand Central Station, New York, N.Y. 10183
Please send me THE COMPUTER ENTREPRENEUR
MANUAL, and the six month free subscription to

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER.
All for only $29.95, plus $3 for postage/handling ( NY resi-
dents: add $2.64 for sales tax ). If | decide not to keep the
manual, | may return it within 30 days for a full refund.

NAME:

ADDRESS:
CITY, STATE, ZIP:

] Check or M.O. enclosed Charge to [ | VISA [ ] MC

You'll get invitations to trade shows and conventions, CARD#:
the usage of our advisory service and our discount buying . :
service for your purchases! MasterCard VISA Exp. Date:
You'll find many items in our newsletter that will save —E
you the cost of your manual many times over! © 1982, THE COMPUTER ENTREPRENEUR SIGNATURE: MMOB83
Circle No. 49
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The first character
of each item is
displayed in reversed
video to indicate that
the letter is to be
pressed on the
keyboard to select that
choice. Each letter is
serviced by its own
IF... THEN statement.

CHOICES :

BOMT THUE
FEFLAY

ACK UF 1 NOTE

WHICH?

8070 IFA$ ="C"THEN V=V -1 :GOSUBI200:
GOTO9500

8080 IFA$ = ““R”"THENGOSUB2000:GOT0O8010

8090 IFA$ < > “‘B”"THEN8060

If there are only a few choices, as in this exam-
ple, that is not a lot of code. If there were many
choices, then the amount of code to service the
letters could be significant.

Numeric Variables

VIC BASIC handles two kinds of numbers —
integer and floating point. An integer number is a
number without a decimal (123,9999,0,-4387 and
so forth]. A floating-point number has a decimal
point (12.34, 98765.1, 0.0, -435.678 and so forth).
Often it does not matter which type of number is
being used, but it can make a significant difference
in some programs.

Integers

An integer number in the VIC may be as large
as +32767 or -32768. Each integer number that
the program stores requires two bytes of memory.
An unexpanded VIC has only about 5000 bytes of
user memory, so the number of bytes available is
limited. Most BASICs identify which information
is stored in integer form by using a % after the
one- or two-character symbol name. Examples in
VIC PLAYER are F1%, F2%, T%, W%, and A%.
In VIC PLAYER, W% and A% are arrays — a large
number of related values with a common
reference. W%, for example, is the memory re-
served to save the note, register, and duration of
each note of the song. To allow enough memory
for a reasonably long song, we found it necessary
to perform a few tricks. First, let’s examine how
not to program the storage area.

Each note of the song that you play produces
three pieces of information that must be saved by
VIC PLAYER:

the register of the note

the number of the note

the duration of the note

We could define a two-dimensional array that
contains a floating-point number for each of the
three parts of each note: DIM W(299,2] would
reserve space for 300 notes, three floating-point
numbers per note. How much memory do you
think this would take? Well, 300 times 3 is 900. Is
that the total number of bytes required? No! Each
floating-point number requires five [5) bytes of
memory. Therefore, it would take 5 * 900 or 4500
bytes of memory! There is barely enough space in
your basic VIC for the song, and that’s not
counting the space required for the program itself.

One obvious way to save space would be to
store the three parts of each note as integer values
instead of floating-point values. Since each integer
value requires only two (2] bytes of memory for
storage, the total requirement for the 300-byte
song would be 2 * 900 or 1800 bytes. That is bet-
ter, but it still uses almost half of the memory in
your basic VIC, which does not leave much room
for the program.

You have to get a bit tricky to squeeze much
more out of the song space; but there is nothing
wrong with getting tricky when writing programs.
In fact, that can be half the fun! To really squeeze
the memory in VIC PLAYER we took advantage of
the size of the number that a single integer value
might hold. An integer requires two (2) bytes of
memory, whether it contains 0, 32335, -32334, or
whatever. The three values that we need to keep
for each note played are: the register number (1, 2
or 3]; the note number [0 to 38); and the duration
{which is limited to O to 99 units). If only we
could pack all three of these individual values into
a single integer number for storage and then un-
pack them when we needed to use them. Well,
good news — we can!

The technique to pack the numbers is shown in
line 9710.

9710 W%(V) = INT(R*10000 + NP*100 + D)

This equation is not as difficult as it may at first
appear.

W% (V] is the address of the integer where V is the
number of the note in the song;

INT is the BASIC function that converts a floating
point [five bytes, remember) into an integer
number {only two bytes);

R * 10000 multiplies the register value (1 to 3) by
10000;

+ NP * 100 multiplies the note number (0 to 38)
bY 100,

+ D adds the duration value (0O to 99).

(continued)




@ HARDWARE
THE TACKLER ™ — DUAL ¢ MODE PARALLEL
INTERFACE FOR THE APPLE® 2 BOARDS IN ONE FOR NO MORE
COMPATIBILITY PROBLEMS!

An intelligent board to provide easy control of your printer's full potential.
Plus a standard parallet board at the flip of a switch — your assurance of
compatibility with essentially all software for the APPLE®. Hires printing-
with simple keyboard commands that replace hard to use software
routines. No disks to load. Special features include inverse, doubled, and
rotated graphics and many text control features, available through easy
keyboard or software commands. Uses Industry standard graphics
commands. This is the first truly universal intelligent paralle! interface!
Change printers — no need to buy another board. Just plug in one of our |
ROM'S and you're all set. ROM'S available for Epson, C. itoh, NEC, and
Okidata — others available soon. Specify pnn(er when ordering. Cail for -

SOFTWARE @D

Super Pix
Hires screendump software for the Epson, OKI, C. Itoh and Nec 8023. Use with Tymac PPC-100.
Special $19.95 (Specify Printer)

Mr. Lister — Customer Contact Profiler & Mailer

A Super Mail List Plus more — up to 1000 Entries on single 3.3 Disk (anly 1 Drive required) — 2
second access time to any name — full sort capabilities — Dual Index Modes — supports new 9
digit Zip. Easy to follow manual — Not Copy Protected — 4 user defined tables with 26 sort
selections per table — Beta tested for 6 months — user defined label generation.
Introductory Price $135. $99.00 Dealer &: Dist. Inquiries Invited.

THE UPGRADEABLE PPC-100
PARALLEL PRINTER CARD

-~ A Universal Centronics type parallel printer board complete with cable
and connector. This unique board allows you to turn on and offthe high
bit so that you can access additional features in many printers. Fasily
upgradeable to a fully intefligent printer board with graphics and text
dumps. Use with EPSON, C. ITOH, ANADEX, STAR-WRITER, NEC, OKI
and others with standard Centronics conflgurahon $139.00

IF YOU WANT GRAPHICS AND FORMATTING THEN
CHOOSE THE PERFORMER
for Epson, OKI, NEC 8023, C. (TQH 8510 provides resident HIRES screen
dump and print formatting in firmware. Plugs into Apple slot and easy
access to all printer fonts through menu with PR§ command. Use with
standard printer cards to add intelligence. $49.00 specify printer.

THE MIRROR FIRMWARE FOR NOVATION APPLE CAT ll®
The Data Communication Handler ROM Emulates syntax of an other popular Apple Modem product
with improvements. Plugs directly on Apple CAT Il Board. Supports Videx and Smarterm 80 column
cards, touch tone and rotary dial, remote terminal, voice toggle, easy printer access and much more.
List $39.00 Introductory Price $29.00

APPLE LINK

A communications system for the Apple® (Requires Hayes Micro Modem). Transmit and receive any
type of file between APPLES®, Automatic multi-file transfer, real time clock indicating file transfer
time. Complete error check. Plus conversation mode. Only one package needed for full transfers.
Compatable with all DOS file types. (requires Hayes Micro Modem) $59.00

THE APPLE CARD/ATARI CARD

Two sided 100% plastic reference card Loaded with information of interest to all Apple and Atari
owners. $3.98

NIBBLES AWAY 11

AGAIN! Ahead of all others.
o AUTO-LOAD PARAMETERS . . . Free's the user from having to Manually Key in

Param values used with the more popular software packages available for the Apple I1.

o EXPANDED USER MANUAL . . . incorporates new Tutorials for all levels of

expertice; Beginners Flowchart for ‘where do | begin’ to ‘Advanced Disk Analysis' is included.

. rRACK/SECTOR ED"OR . « « An all new Track/Sector Editor, including the

following features: Read, Write, Insert, Delete Search, and impressive Print capabilities!

«DISK DIAGNOSTICS . . checks such things as: Drive Speed, Diskette Media
Retiability, and Erasing Diskettes.

o«HIGHEST RATED . . . Best back up Program in Softalk Poll (Rated 8.25 out of 10)
« CONTINUAL UPDATES .

on the source.

. Available from Computer Applications and new listings
$69.95

MINI ROM BOARDS DOUBLE DOS Plus
Place your 2K program on our Mini Rom | A piggy-back board that plugs into the disk-
Board. Room forone 2716 EPROM. Useinany | controller card so that you can switch select
slot but zero. Only $34.95 | between DOS 3.2 and 00S 3.3 DOUBLE 0DOS
Circle No. 50 Plus requires APPLE DOS ROMS.  $39.00

Dealer and Distributor Inquiries Invited.

K@ MICRO-WARE DIST. IN%
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VIC-20°

NEW!
CARTRIDGE GAMES
FROM TRONIX

SCORPION $34.95

Fuil 4-way scrolling, fast action pre-
dator game where it's you against
killer frogs. slimy worms, stalker
flies. dragons and hatcher pods
With 32 levels of play

Cassette

CBM-64 & VIC-20 MINI-MONITOR

All machine code monitor which will
text dump.
move memory, hex to decimal and
decimal to hex conversion as well as a

GOLD FEVER .. $29.95

Explore a deadly mine searching for
valuable goid deposits. Avoid roam-
ing mine carts. rolling boutders and
a crazy claim jumper! With 9 levels
of play.

disassemble code, do

mini-assembler!

Cassette

DEADLY SKIES

SOFTWARE
SPECIALS

From Interesting Software

MACHINE

Bring the fun of the shaoting
gallery into your home. With
music and colorful graphics

CREATIVE SOFTWARE

BV-64°

Stellar Triumph

Great new all machine code game for your
CBM-64 One or two player game with all the
arcade sound and graphics' Fantastic space war
game with many options

From HA L Labs

$15.95
ALL

tape or disk $24.95

Dust Covers

Water resistant
Attractive brown canvas

$7.95
KIDS & THE VIC

Great new book to add to your library.

VIC-20 version requires 8K expansion.

$24.95
$29.95

GAMES ON CARTRIDGE

Frenetic. fast paced. action-packed
game where you are the Rebel
fighter attacking the hostile military
base. Avoid S.A.M.'s, smart bombs
and deadly radioactive clouds! Over
10 levels of piay.

CHOPLIFTER
SERPENTINE
APPLE PANIC
ASTROBLITZ
TRASHMAN
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$39.95
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At Last! Two new ways to expand the usefulness

of your Rockwell AIM or Cubit CPU computer are
available for immediate, off-the-shelf delivery.

To discover how two new, state-
of-the-art circuit cards from De-
sign Dynamics can expand the use
you get from your AIM or Cubit
computer by providing bus com-
patible Analog to Digital Interface
and Full Color Graphics, please
read on.

Until now, if you needed a com-
plete Analog to Digital Interface
or Full Color Graphics display for
your AIM or Cubit computer, you
had to design and build it yourself,

But today, Design Dynamics
fills each need on 414" x 614" cards.
Just look at the features packed
into each card:

A total control interface

The AIM/Cubit-compatible in-
terface has been designed to pro-
vide you with a flexible, total con-
trol interface which includes A to
D functions, D to A functions, a
clock with user ports sectionand a
User Prototyping Area. Circuit
Card with all functions, $1,100.

Boards with selected functions

Analog to digital input is han-
dled on 16 channels with 12 bit re-
solution. Maximum conversion
time is 35 psec. per channel. Card
with only A to D function, $375.

Digital to analog output pro-
vides control of 0 to 10 Volts. 8
psec. conversion is provided by
double-buffered, 4 channel, 12 bit
D/A converters. Card with only
D to A function, $675.

A 24-hour time of day clock,
with independent crystal time-
base, includes an alarm mode for
scheduling events. Two 16 bit
timers, each with 16 bit prescaler
and start/stop control can count
multiple source pulses.

And, a User Prototyping Area
provides power, ground bus and
grid area for custom signal condi-
tioning. Clock with Prototyping
Area Card, $275.

Start-up software for each
circuit card is provided.

Full Color Graphics

Now you can expand your sys-
tem display from limited alpha-
numerics to a full color CRT dis-
play which includes two graphic
modes, multicolor mode and text
mode, viewed on your own color
CRT.

Design Dynamics Full Color
Graphics uses no system RAM,
and includes it’s own 16K
dynamic RAM memory. It pro-
vides 35 planes of vertically stack-
ed display, 32 sprites in front of
graphic plane and internal anti-
collision management.

Graphics [ provides pattern
graphics in 15 colors, 256 x 192
pixels; while Graphics II offers
more complex colors and pat-
terns. The Multicolor mode dis-
plays in positions of 64 x 48, with
four colors per 8 x 8§ pattern. The
Text mode pattern plane is broken
into 40 x 24 positions for text-only
display. Full Color Graphics
Card, $175.

Startup software included as-
sists the user in becoming familiar
with the extensive capacities of
this board.

Full documentation included

A Data Pack which includes
full documentation for each board
makes it simple to put the A to D
Interface and Full-Color Graphics
to immediate use. Or, if you need
to be sure these boards will fit
your applications, you may order
the Data Pack separately for only
$15 per card.

Motherboard available

A fully buffered Motherboard
for system expansion of eight
cards allows convenient place-
ment of boards for prototyping.
Expansion Motherboard is $175.
Save time, money; call today

Get these AIM and CUBIT
function-expanding cards right
now, or call Jack Schnabel for
complete information.

DESIGN DINAMICS

1830 Soscol Avenue ® Napa, California 94559 e (707) 257-6000

Rockwell AIM is a trademark of Rockwell, International @ Cubit CPU is a trademark of Cubit, Incorporated
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ViC Player (continued)

All we have done is multiply two of
the three parts that we need to save
by enough to make sure they do
not overlap. This insures that we
will be able to unpack the separate
parts later. The unpacking is a bit
more difficult than the packing,
but conceptually it is simple. All
we need to do is reverse the pack-
ing process. This is accomplished
in the following lines:

9200 X=W%(V)

9210 R=INT(X/10000):
CR=RG+R

9220 Y = INT(X—R*10000)

9230 NP =INT(Y/100)

9240 D =INT(Y — NP*100)

9250 N=A%(NP):
RETURN

Line 9200 simply copies the
packed value of the note into X.

Line 9210 restores the register
number by dividing the packed
value by 10000, reversing the
original saving process. It also sets
the current register {CR] to the new
register number.

Line 9220 restores the note
number and duration combined
value that was ‘thrown away’' in
the previous step.

Line 9230 restores the note
number by dividing by 100.

Line 9240 restores the duration
by subtracting the note number
component.

Line 9250 restores the value of
the note by looking it up in the
note table, A%(X], using the
calculated note pointer, NP.

The above lines of program
have taken the single integer value
and converted it back into three
separate parts. The savings of this
method result in a 300-note song
requiring only 300 integer numbers
to store it, at two bytes per
number, for a total storage of 600
bytes. Quite a reduction from the
original 4500 bytes!

AICRO"
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Retail  Discount Ratait  Discaunt Retail  Discount
Zork | 39.95 29.00
Zork il 3995 29.00
Deadline 4995 36.00
Eliminato Mastertype 3995 29.00
w:rr" o Castle Wolfenstein 2095 2100
Adventureland X Supertext It 150.00 108.00
Pirates Adventure Softcard Premium System 775.00 600.00
Golden Voyage Wizard and the Princess 3295 24.00
Magic Window Time Zone 9995 72.00
Temple of Apshai Cranston Manor 3495 25.00
Upper Reaches of Apshai Threshold 39.95 29.00
Curse of Ra Softporn Adventure 2995 21.00
Midway Campaign Crossfire 29.95 21.00
Hi-Res Computer Golf Frogger 3495 2500
DOS Boss Latf Pak 34,95
The Arcade Machine Ultima It 59.95
Star Blazer Screenwriter Il 129.95
Choplifter Graphics Magician 59.95
Serpentine Pie Man 29.95
Deadly Secrets Fastgammon 2495
Raster Blaster Congo 3495
Bug Attack Goldrush 34,95

The Home Account Gorgon 39.95
Snack Attack untant Beer Run 29.95

Threshoid (d) $39.95
Snake Byte (d) 29.95
Space Eggs (d) 29.95
Bandits (d) 3495
Color Print (d) 39.95
Canyon Climber (d) 2995
Shooting Arcade (d) (1) 29.95
Pacific Coast Highway (d) {t) 29.95
Clowns And Balloons (d) (1) 29.95
Wordrace (d) 24.95
Andromeda (d) 3495
Deadline (d} 49.95
Zork | {d) 39.95
Zork Ul (d) 39.95
Alien Swarm (d)

Action Quest {d) (t}

Ghost Encounters (d) {t)

K-Razy Shootout (c}

K-Razy Kritters (c)

Ultima | {d)

Ali Baba and Forty Thieves (d)

Deluxe invaders (c)

Gort {c)

Wizard of Wor {(c)

Preppie (d) (t)

T=Cassette
D=Disk
C=Cartridge

Rear Guard (d) 2495 18.00

Rear Guard (t) . 15.00

Caverns of Mars (d) . . |
Atari Basic (c) . | )
Star Raiders (c)

Centipede (c)

Pac Man (c}

Pilot {c)

Temple ot Apshai {(d) (t)

Upper Reaches of Apshai (t)

Curse of Ra (d)

Midway Campaign {t)

Apple Panic (d)

Track Attack (d)

Choplifter (d) X |
Star Blazer (d) ! H
Wizard and the Princess (d)
Jawbreaker (d) (t)

Crossfire (d) (1) . .
Frogger (d) (t) ; . i

Pig Pen Snake Byte 29.95

Wordrace
Rendevous

Intec 32K Board $75.00

Tigers in The Snow (d) (t)
Ghostly Manor (d)

The Shattered Alliance (d)
Battle of Shiloh (d)
Submarine Commander (c)

APPLE Compatible Disk Drive $265.00
VERBATIM/DATALIFE Disks $26.00

Russki Duck
Horizon V
Sargon i

Raster Blaster {d)

SPECIAL OFFERS
—.V
STROM ==

P.0. Box 197 SYSTEMSINC.
Plymouth, Mi. 48170
(313) 455-8022

MANY MORE PROGRAMS AVAILABLE

VISA AND MASTERCARD ACCEPTED [}

WRITE OR CALL FOR FREE CATALOG
PHONE ORDER HOURS

4 PM - 9 PM MON. - FRI.
INCLUDE CARD NUMBER
AND EXPIRATION DATE WITH

CREDIT CARD ORDERS. :
INCLUDE TYPE OF COMPUTER. !
|

[

TERMS: Send check or money order
for total purchase price, plus $2.00
for shipping. MI residents add 4%
tax. C.0.D. accepted.

@ MFGS. TRAOEMARK
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An Inexpensive Lightpen

for the
VIC-20, C 64, and Atari

by David Bryson

What is a light pen?

A light pen is a simple device that connects to
your computer with a wire. With an appropriate
program in memory, you can use your light pen for
a wide variety of applications. Possibilities in-
clude drawing lines or more complicated pictures
and selecting items displayed on the screen by
simply pointing at them. For instance, you could
have a questionnaire with a box displayed next to
each possible answer. By pointing the light pen at
the appropriate box and pressing the light pen’s
button you would select that answer. There is an
endiess variety of game applications.

A light pen works on a very simple principle.
The tip contains a light-sensitive phototransistor
that senses the light of a TV’'s beam. The VIC, VIC

I, and ANTIC chips included with VIC-20, Com-
modore 64, and Atari 400/800/1200 computers (as
well as a number of other CRT controllers) con-
tinually keep track of the horizontal and vertical
position of the TV beam. When the phototran-
sistor detects the passing beam, it sends a signal
to the CRT controller, and the current X)Y position
is locked into registers that can be read by a
program.

Both Commodore and Atari have light pens
available. However, if you have very basic solder-
ing and mechanical skills you can construct the
inexpensive light pen described by David Bryson
in this article. For further help with software, con-
sult the references listed.




hadn’t found a light pen construction article
Ifor the VIC or Atari that produced suitable
results, so I decided to design a light pen circuit
that was both functional and completely compat-
ible with hardware and software for both
microcomputers.

VIC-20 Light Pen Basics

The VIC chip constantly monitors the location
of the electron beam on the CRT screen and stores
integer values for both coordinates in memory ad-
dresses 36870 (horizontal) and 36871 [vertical].
With the light pen held in close proximity to the
CRT screen, the phototransistor in the pen tip will
produce a negative pulse as the beam passes over
the pen tip. This negative pulse in turn latches the
X and Y values being monitored by the VIC chip
and stores the results in the appropriate memory
address. This cycle is repeated for every frame pro-
duced by the CRT raster at a horizontal scan rate
of 15,750 Hertz. If an accurate measurement of
beam location is to be achieved at these frequen-
cies, the optoelectronic device used as the light
detector must be capable of a relatively high
switching rate with rise and fall times in the unit
microsecond range. The Motorola MRD300
phototransistor incorporated in this design has a
typical switching time of two microseconds while
maintaining a moderate light current sensitivity.

Light Pen Construction

You need the following parts for construction
of the light pen circuit shown schematically in
figure 1.

1. Phototransistor, Motorola type MRD300 or
equivalent

Switch, subminiature SPST momentary contact.

Radio Shack #275-1571 or equivalent

Resistor, 100Kohm, % watt

Cable, 4 feet, 2 conductor stranded #24AWG

with shield. Belden #9397-100 or equivalent

Connector, D-Subminiature manufactured by

Robinson Nugent Inc. Available from:

Digi-Key Corp

Thief River Falls

MN 56701

Digi-Key #R700-ND or equivalent

. Light Pen Main Housing [see text|
. Jerk Relief Spring (optional)

Quick-setting Epoxy Devcon ‘‘5-minute’’ or

equivalent

Obtain either a new or used felt-tip marking
pen to serve as the light pen main housing. Use a
brand with the large diameter body {about % inch)
to insure ample room for internal switch installa-
tion. Disassemble the pen by disconnecting the

-

removable head section; remove the fiber ink
reservoir from the main body and the felt tip from
the head section. Then clean remnant ink from
both pen sections and from the marking pen cover.
Save the cover for later use in protecting the
delicate tip of the light pen during storage.

Secure the phototransistor in position within
the tip assembly and bond to the inside surface
with 5-minute epoxy. Use caution during this
operation to prevent any glue spillage onto the
phototransistor lens area. Note that the lens tip is
flush with the tip of the barrel as shown in the
pictoral section in figure 2. Drill holes through the
barrel end and outside surface to accommodate in-
stallation of the cable and switch assemblies. In-
sert the cable through the hole in the barrel end
(with the strain relief spring in place if used) and
make the appropriate solder connections between
switch, phototransistor, and cable.

VIC-20
CN5
CONTROLLER
PORT

SHIELDED JOY 0
TWIN-LEAD

LIGHT PEN

R1

MRD300 100K Q

+5V
D-SUBMIN
SHIELD CONNECTOR

FIGURE 1:
VIC-20 LIGHT PEN SCHEMATIC

Secure the switch to the barrel assembly with
the nut provided. Pour a small amount of
5-minute epoxy into the base assembly to secure
the cable at the barrel and exit hole and connect
the head assembly to the main body. In some felt
tip pen designs, this will be a snap-on connection.
Others will require a small amount of cement to
secure the two pieces. If your design requires the
adhesive, leave the bonding of the two pieces as
the final step in pen construction in case problems
arise during final test that require troubleshooting
the internal barrel assembly.

Prepare the two conductors and shield at the
cable end for connection to the D-Subminiature
connector. If this type of connector is not readily
available and if waiting the two weeks for mail
order response is out of the question, consider the
following options. If a used D-subminiature con-
nector from an Atari joystick or paddle control is
available, it can be used after performing razor
blade surgery to relocate the internal pin recep-
tacles to the positions needed for light pen connec-
tion. The process is not as difficult as it sounds. If
carefully applied razor cuts are made along both

i

e,




E‘_'j_l_‘_ls.

=T

MRD300

E

SHIELD

SOLDER + INSULATE
4 PLACES

Epoxy
FILL

FIGURE 2: PICTORAL SECTION OF VIC-20 LIGHTPEN

edges of the connector, the internal halfs hinge
open to allow access and switching of the pins. An
easier but more expensive alternative is to pur-
chase a Radio Shack D-Subminiature 25-pin female
connector (#276-1565) and reshape the connector
to fit the VIC receptacle by removing a 16-pin sec-
tion of the plug body. If this operation is carefully
performed, a second 9-pin D-Subminiature con-
nector can be produced from the remnant 16-pin
plug section.

Make the required solder connections between
cable conductors and connector. Install and solder
the 100K ohm resistor between pins 7 {+5V) and
pin 6 [light pen) within the connector body.
Secure and insulate the connector assembly with
electrical tape if necessary.

A photograph of the assembled light pen is

. presented in figure 3.

Light Pen Application

Plug the completed light pen into the VIC and
type in the following program:

10 X = PEEK(36870)

20 Y = PEEK(36871)

30 SW = -((PEEK(37151)AND4) =0
- 40 PRINT"'CLEAR'X;Y;SW

50 FORT = 1TO50:NEXT

The run should produce a group of three
numbers displayed at the top left corner of the
monitor screen. The left value is the contents of
the X or horizontal register, the middle number is
the contents of Y or vertical register, and the
number on the right is either a 0 or a 1 depending
on the state of the switch at the tip of the light
pen. Note that some adjustment may be required
to the brightness and/or contrast controls on the
monitor to produce the desired results.

The expression in statement 30, SW = [[PEEK

- (37151JAND4] =0}, instructs the computer to

monitor the state of the port B output register to
determine the position of the switch at the light
pen tip. By using a compound statement such as

100 SW = —((PEEK(37151)AND4) = 0):IF SW =0
THEN 100

the system can be put into a loop awaiting the ac-
tivation of the light pen switch before proceding
with the next step in the program. One obvious
advantage of this scheme is to reduce false input
or ''‘noise’’ caused by ambient light (other than
from the CRT screen) producing a light pen signal.
With this statement in the program, the pen loca-
tion registers will only be examined when the
switch is depressed. It is also possible to leave this
statement out and provide real time screen posi-
tion monitoring without switch activation, as evi-
dent in the six-line light-pen test program
presented earlier.

Further Reading

Hale, William. ‘A Light Pen For Under $10,"”
Compute!, #27 (August, 1982], 141.

Loomis, Sumner S. ‘‘Let There Be Light Pens,”’
The Best of BYTE, Vol. 1, 153-157.

Malmberg, David. '‘Using The VIC Joystick,"
Home and Educational Computing, Vol. 1, Issue
1, 18-24.

Malmberg, David. ‘'VIC Light Pen-Manship, "’
MICRO, #41 {October, 1981}, 54-59.
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hunder 'Tector

UNINTERRUPTIBLE POWER SUPPLY

DON'T BE LEFT IN THE DARK!
For $295, you can protect YOUR
Data, Time and Computer.

Protect your computer operation from loss of data
files, lost keyboard input, and questionable integrity
of stored information due to power failure. Operation
is completely automatic, just attach your own 12V
battery, or purchase below.

Available for:
Apple, Radio Shack, IBM, Olivetta,
and most other personal and business computers.
Specify equipment to be attached when ordering.

If not completely delighted, return in original condi-
tion within 30 days for refund. Ten percent restocking
fee will be charged. Ninety-day factory warranty.

Gel battery pack available with cables: 1-amp. com-
puters - $65; 2-amp. computers - $111.

For fastest delivery, send certified check or money
order payable to “Thunderhawk.” Send 10% with
C.0.D. orders. Sent FOB, Texas. Price subject to
change without notice. Texas residents add 5% sales
tax. Broad selection of power ranges available for
larger computers — call for prices.

DEALER INQUIRIES INVITED — send on letterhead.
Thunderhawk Manufacturing (214) 586-6256

A Division of Thunderhawk Corporation
P.O. Box 573
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Quit Playing Games . . .

Disk Based Software to Make Y our
Computer Get Down to Business

Disk Data Manager—Create and manage your own data
base. Allows you to create, add, change, delete, search,
sort, print, etc. Up to 1200 records on a single disk.

VIC 20. . . 59.95 CBM 64 . . . 8995
Payroll System—Fuli featured, complete payroll sys-
tem. Even prints checks.

VIC 20. .. 89,95 CBM 64 . . .99.95
Mailing List—Up to 1200 records on a single disk.

Presorts by Zip Code. Prints on stock up to four
labels wide.

VIC20. .. 4495 CBM 64 . . .54.95

Inventory Package—Maintains quantity on hand, cost,
sales price, reorder point, etc. Generates suggested
reorder, sales report, and sales analysis.

VIC 20. .. 89.95 CcCBM 64 . . .99.95

General Ledger—Up to 75 accounts! Generates Balance
Sheet, Income Statement, Update Report, etc.

VIC 20. . . 89.95 CBM 64 . . . 99.95
Checkbook Manager—Up to 25 expense categories.
Tracks all outstanding checks until they are paid.

VIC 20. .. 4995 CBM 64 . . . 69.95

Commodore 64 and VIC 20
are registered trademarks of Commodore
CONTACT YOUR DEALER FOR COMPLETE INFORM-
ATION ON ALL YOUR DISK-BASED SOFTWARE NEEDS
Send Self-Addressed Stamped Envejope for
Catalogue of Games and other Applications
DEALER INQUIRIES WELCOME

P.0. Box 863085
Plano, T‘g;as 75086 @
L | (214) 867-1333

VISA and MASTERCARD Accepted CircleNo. 57
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SOPHISTICATED TELE-COMMUNICATION IS HERE
THE COMMUNICATOR

for 4.0 Commodore Computers

JIM STRASMA’S REVIEW:
“THE BEST TERMINAL PACKAGE I'VE SEEN YET”

By April 1 (maybe sooner) It Wili Be Even Better

SPEEDS UP TO 9600 BAUD
XON — XOFF
TRUE CTRL KEY (we do our own keyboard scan)

THE HARDWARE — A printed circuit board; easily installed in the CBM. It uses

no CBM connectors; gives a serial port with true RS232C standard.

THE SOFTWARE —

— Emulates the ADDS Regent 100, ADM 31 and/or the
TeleVideo 950.1 Or choose the VT100 model for use with DEC and VAX
computers.

— Runs coresident with BASIC programs; lets BASIC
prog and prog on host P vicate to op real-
ly sophisticated communication and control capabilities.

— The program is on ROM at either address; no disk loading
required. Uses only 512 bytes of RAM; will relocats itself around any other
machine language program at top of memory.

Will upload and downioad and run BASIC programs. With BASIC
program wil uptoad and downioad standard data files. 100 page manual
gives program listing for BASIC programs.

Excellent text editor designed to work with THE COMMUNICATOR

THE COMMUNICATOR  $200
Text Editor  $40

1200 baud modems beginning at low, low $385, and even less when purchased
with THE COMMUNICATOR

AMPLIFY, INC.
2325 Macbride, lowa City, lowa 52240 319-337-8378

1 trademarks Adds Regent, Inc., Lear Liegier, Inc., Televideo Systems, inc.
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THE NEWEST RELEASE FROM ARTISAN SYSTEMS CORP.

DP-09
2MHZ DUAL 68BOSE
OPERATION PROCESSORS
256K DRAM FLOPPY
CONTROLLER
6 RS-232 WINCHESTER
SERIAL PORTS INTERFACE
8 28-PIN 4 LAYER
SOCKETS PC BOARD
6809 BASED SINGLE BOARD SYSTEM L xe-
5V, 4A
FEATURES:
*12v, 2A
@ 68BOSE ADVANCED 8/16 BIT SYSTEM PROCESSOR WITH @ INDEPENDENT 68BO9E SUBSYSTEM FOR DISK CONTROL
MEMORY MANAGEMENT HARDWARE ALLOWS FOR 1-4 FLOPPYS 5" OR 8" §S DS SD DD
ONE MEGABYTE ADDRESS SPACE SAS| INTERFACE ALLOWS 5-45MBYTE WINCHESTERS
9 64K - 256KBYTE DRAM TO BE CONNECTED USING EXTERNAL CONTROLLER
® 8 EACH 28-PIN SOCKETS FOR UP TO 128KBYTE EPROM THE SUBSYSTEM USES A PROPRIETARY DMA TECHNIQUE
EPROMS CAN BE 2732, 2764 OR 27128 FOR HIGH SPEED OPERATION
IN ADDITION 2KX8 OR 8KX8 STATIC RAMS MAY BE USED @ FLEX OPERATING SYSTEM IS AVAILABLE
® SIX RS-232 SERIAL PORTS WITH FULL MODEM HANDSHAKE
PRICES:
ADVANCED 6551A ACIAS WITH SOFTWARE BAUD RATE
SELECT OF 110 TO 19.2KBAUD DP-09 AT 64K 4 SERIAL PORTS $795(1-9)
® 6522A INTERFACE CHIP PROVIDES TwO 16-BIT TIMERS FLEX FOR DP-09 $150
PLUS TWO 8-BIT PARALLEL PORTS (UNBUFFERED) 0S-09 LEVEL ONE & TWO CALL
7 8 AUTO-VECTORED INTERRUPTS FOR HIGH SPEED 1/0 HANDLING FORTH CALL

® 50-PIN EXPANSION SOCKET

ARTISAN SYSTEMS CORP.

TERMS: 410 CROSS ST.
ALL ORDERS PREPAID, VISA, OR MASTERCARD WINCHESTER, MA 01890
ALLOW 3 TO 4 WEEKS FOR DELIVERY (617) 721-2109

ADD 2 WEEKS FOR PERSONAL CHECKS
Circle No. 59
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68000

Immediate Addressing
mmediate addressing is used to load a constant into
a register. As an example, to load the data register DO with
the hexadecimal 55, the instruction that would load DO im-
mediately with 0055 is given below:

Move.W #8$55,D0. The equivalent opword code which is
entered into memory is 303C. The # sign indicates im-
mediate addressing, and the $ indicates a hexadecimal
number.

It is worthwhile at this point to examine the format of the
MOVE instruction in the previous example as the format is
typical of all the 68000 instructions. The mnemonic MOVE
expresses the intention, in this example, of moving data into
the data register. The W following the MOVE instruction in-
dicates that it is intended that 16 bits of data be moved into
DO. In this particular example the high order byte was zero
filled. If the letter following the instruction is a B, one byte of
data would have been moved into DO. If the letter following
the instruction is an L, a long word {32 bits] would be moved
into DO. The size field in the opword designates the length of
the data. For each of the different lengths of data to be moved
there will be a different opword.

The general format of the MOVE instructions is
represented in the following format:

Instruction Word Size Source, Destination.
Mnemonic  B,W,L Defined Defined by
by the the Addressing
Addressing  Mode.
Mode

The MOVE instruction moves data from a designated
source, in this case the source being the immediate Hex data
0055. The destination of data in this case would be the data
register DO. The bit pattern for the instruction opword is
{0011 000 000 111 100).

Note that the destination field as defined by the opword
for MOVE does not allow for movement of data into the ad-
dress register. The movement of data to the address registers
is accomplished by using the instruction MOVEA. MOVE
and MOVEA are identical except that MOVEA uses a fixed
code for the mode of the destination. When loading data into
the address register using the MOVEA instruction, the sign
bit is extended.

The addressing modes clearly cannot be used to imple-
ment instructions that make no sense. For example, MOVE
instructions cannot be used with addressing modes that have
no way to designate the register or memory to be the destina-
tion. These addressing modes would include the PC offset,
PC indexed, and immediate addressing modes for the destina-
tion effective address.

If only a byte is to be loaded into a register, the MOVEQ
instruction should be used. The byte of data is included as a
part of the opword; the low order 8 bits {0-7) are the data bits
of the word.

88

ADDRESSING MODES

by Joe Hootman

“To load DO using the MOVEQ instruction the following
opcode and opword would be used:

MOVEQ #$55,D0 (7055 opword code).

Many cross assemblers automatically use MOVEQ for the
instruction to MOVE an immediate byte.

Direct Addressing

Two different direct addressing modes make use of either
the address register or a data register. Direct addressing can be
used to copy a data register into another data register or an ad-
dress register. For the MOVE instruction this addressing
mode requires that one of the registers be previously loaded
with the appropriate data.

For example, if you want to move the contents of AQ to
DO, the proper mnemonic is MOVE.L A0Q,DQ. The opword for
this instruction is 2008. Note that when dealing with
register-to-register transfer of data, byte moves are not allow-
ed. The EXG instruction exchanges the contents of the
specified registers.

Implied Addressing

Many instructions do not need to have the addressing
modes specified. This type of addressing is called implied ad-
dressing. For example, the Branch always (BRA| instruction
always uses the PC register and the PC need not be
designated each time.

Indirect Addressing

Many variations of the indirect addressing modes are im-
plemented in the 68000:
1.. Address register Indirect
2. Address register Indirect with Postincrement
3. Address register Indirect with Predecrement
4. Address register Indirect with Displacement
5. Address register Indirect with Index
When using indirect addressing it is assumed that the
address register contains the address where the data is located
and/or where the data are to be placed. If you want to load
the DO register with the contents of memory locations $1500
and $1501, the assumption is made that AO is loaded with
$1500. To use address register indirect the following
mnemonic is used.

MOVE.W (A0),D0
If the address location $1500 has stored in it AA, then bits

15-8 of DO will be loaded with AA. Note that the contents of
address $1501 will be loaded into bits 7-0 of DO.

Address Register Indirect with Postincrement and
Predecrement

Many times it is important in a program that an
address be either incremented or decremented from a

MICRO No. 61 - June 1983



previously established value. This is particularly true when
tables of numbers or other types of tabular data are being
searched. In either the post-increment mode or predecrement
mode the value of the designated address register is con-
sidered to be the base value.

When using the postincrement mode of addressing the
base address register is incremented after the base address is
used. The predecrement mode decrements the base
address register and then uses it to point to the desired
address. The amount the register is incremented or
decremented depends on the size of the operand. Byte in-
crements/decrements by 1, word by 2, and long word by 4.
The stack pointer is always incremented/decremented by 2
or 4 to insure that stack pointer stays on a word
boundary.

The examples below illustrate the use of the postincre-
ment addressing mode to load data when the size of the word
changes from word length data, to byte length data and
finally to long word data.

Note from this example that the base register A is in-
cremented once for a byte transfer, twice for a word transfer,
and four times for a long word transfer. The base register for
the predecrement mode is handled in a manner similar to the
postincrement mode in that the base register is decremented
once for byte data, twice for word data, and four times for
long word data.

To illustrate the nature of the predecrement mode of
operation, consider an example similar to the previous one.

No. 61 - June 1983
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The automatic incrementing and decrementing features
of the 68000 make the movement of data tables in the
memory of the 68000 a relatively straightforward prob-
lem. For example, if you want to move data from a table, AO
would be set to the low address of the original table and Al
would be set to the low address of the new table, an instruc-
tion MOVE.W (A0) +, (A1) + would be executed in a loop un-
til the appropriate pumber of data words were
moved. Note the data of the table can be reordered relatively
easily by allowing one of the base address registers to
predecrement.

Address Register Indirect with Displacement

Many times it is necessary to retrieve data from a fixed
location in a table. The address of beginning or end of the
table is loaded into an address register. The fixed displace-
ment, either positive or negative, into the table from the ad-
dress register is incorporated in the opcode for the
address register indirect with displacement.

The displacement is expressed in two’s complement
form, and thus the effective address can be displaced either up
or down from the address established in the base
address register. At the end of the execution of this statement
the base address register is left unchanged.

The example below illustrates the use of address register
indirect with displacement. In this example DO is to be load-
ed with data located six locations away from the base address
register AOQ.

If the data was to be found in a location 6 less than the
base register ($1500), the instruction would have been writ-
ten with the displacement in two’s complement form.

The offset cannot place the memory at an odd address. For
example, the offset cannot be $5 in the previous
example.

This information was compiled with the assistance of
Motorola, Inc.

Addressing Modes will be continued next month.

You may contact Professor Hootman at the University of North
Dakota, Dept. of Electrical Engineering, University Station,
Grand Forks, ND 58202.

*
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HEXPAD:
UTILITY
FOr
MACHITNE
LANGUEEGE
KEY=INS

This utility redesigns
the PET calculator
keypad. Use it when
you need to type in
a published
machine-language
program.

by Bob Sullivan

MICRO

EXPAD is a fifty-six byte tool that
Hconverts your PET calculator pad
into a hexadecimal key pad:

This utility is designed to be used
while entering data via the machine-
language monitor. It has been used suc-
cessfully on 4032 and 2001 PETs to
type in and save a relocated version of
itself. Published machine-language pro-
grams such as Micromon, Basic-Aid, or
Face can be more conveniently entered
with this handy software tool.

HEXPAD is '‘wedged’’ into the
hardware interrupt routine. It checks to
see if the last key entered is a target key
or key image to be changed. Whenever
a target key is entered, a cursor left and
replacement image are immediately
printed.

Entering and Running HEXPAD

Use your monitor or assembler to
enter the hexadecimal code for HEX-
PAD or use your assembler. After you
have entered the code, SAVE it to tape
or disk. Then check the contents of ad-
dresses $90-$91.

.M 0090 0091
. 0090 55 E4 XX XX XX XX XX XX
y |

If the first two locations don’t contain
55 and E4, take note of them, since you
must make changes in the HEXPAD.

(Continued on page 92)
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A cartridge development system

ROM emulator
Test programs in circuit

us Canada
Promgueen 64 $299.00 $399.00
8K board with 1 EPROM $29.95 $39.95
16 board with 1 EPROM $39.95 $49.95
8K board with 1 EPROM, C64 $39.95 $49.95

VIC-20 USERS: cet serious with A PRONMOUEERN

* Comprehensive manuals
Program from Commodore VIC-20 keyboard into built-in 4K
¢ Jumper ta target ROM socket

* Fits EXPANSION PORT

Includes Hexkit 1.@, a powerful 100% machine code editor/de-
bugger utility program that makes coding for 8-bit Micros a snap.

Built-in EPROM programmer and power supply
e Burns & runs EPROMS for the Commodore VIC-20, too

Programs 2716, 2732, 2732A, 27C16, 27C32, adaptable to 2532 & 2764

PRONMUUEEN CARTRIDGE COMPLETE ONLY $199

GLOUCESTER
CUMPUTER, me.

Circle Na. 60

Send for Free Brochure

Distributed in U.S. by Arbutus Total Soft, Inc., 4202 Meridian, Suite 214,
Bellingham, WA 98226. Phone 800-426-1253, in Washington 206-733-0404

Distributed in Canada by IBC/Distribution Canada,4047 Cambie St.,
Vancouver, BC V5Z 2x3. Phone 604-879-7812

I

e o SPECIALS « o
A65-1 (1IKRAM) . ... ... .. ...... $435
AB5-4 (4KRAM) . ............... $455
AB5-4B,4F (4K, BASIC or FORTH*) . $495
AB5-4AB (4K, BASIC & Assembler) . $525
AB5/40-5000 (32KRAM)......... $1250

LANGUAGES for
AIM-65° & AIM 65/40

Assembler .. ......... ... ........ $35
BASICROMs ... ... ... ... ........ $65
FORTH*ROMs . ................. $65

ENCLOSURES &
POWER SUPPLIES

A65-006.................... ... $175
ENC4A ... ... .. ... ... .. .. ... $115
ENCSA .. ... ... . ... ... $130
ENCBA .. ... ... ... ... .. ... ... $140

fonal Computer Division
CERT INCORPORATED

P.O. Box 8600
White Bear Lake
Minnesota 55110

(612) 426-4114

ROCKWELL Microcomputers from Excert, Inc.

RM 65 SERIES
Deduct 5% from list if
ordered with AIM 65® or
AIM 65/40.

REPAIR SERVICE

(out of warranty only)
$25/hr. plus parts - $25 min.

SPARE PARTS

are available

CASH DISCOUNT -Deduct 5% for Prepaid Orders
(we pay shipping)

TERMS:
Net 30 from approved Companies & Institutions — otherwise COD.
Shipping will be added to order. Minnesota residents add 6% sales tax.
Prices subject to change without notice.

Authorized Dealers for:
ROCKWELL INTERNATIONAL CORP.,
CUBIT, MTU, FORETHOUGHT PRODUCTS, GORDOS,
SEAWELL, DYNATEM, APPLIED BUSINESS COMPUTER

AIM-65 is a registered trademark of Rockwell International Corp.
*FORTH is a registered trademark of Forth, inc.
Circle No. 61
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Enter 00 and 10 (the starting address of
HEXPAD)] and press RETURN.

Unless you have a different IRQ ad-
dress, you are now ready to use HEX-
PAD. Each time you use the program,
you must change the contents of
$90,%$91 to contain the starting address
of the HEXPAD routine. Each time you
switch back to BASIC you must disable
HEXPAD by replacing the IRQ vector.
(If you don’t, you'll continue to get ‘A’
when you type a period, etc.]

If the current IRQ address is not
$E455, then line 260 or the object code
in line 450 must be changed to aim at

the current IRQ address — or else
crash:
Line 260 IRQ .DE $E455 (4032)

($E62E-3.0 ROMS)
JMP IRQ
(4C 55 E4)

Line 450 IRQ.JMP

Locating HEXPAD

Relocating HEXPAD by changing
the object code in lines 470 and 480
relative to the new address:

Line 470 JSR KEYCHK2
Line 480 JMP IRQ.JMP

(20 1C 10)
(4C 13 10)

Or change the beginning assembly ad-
dress in line 210:

Line 210 .BA $1000

The Program

Conditions

Lines 330 to 470 include three con-
ditions that must be met before a key
image is checked. First, the program
checks the column variable in zero
page address $C9. If the cursor is not
yet in the tenth column then an image
change is not needed. Also, this
eliminates problems with those periods
that the monitor types in column one.
Next, if any keys other than O to 9 have
not been pressed then the program
jumps to the KeyCheck subroutine.

KeyCheck

Lines 520 to 580 compare the last
key entered [the ASCI code is kept as a

variable in zero page address: $D9] with
the values in 'Table’ (lines 740 to 790).
A match causes a branch to the
NewKey subroutine.

NewKey

Lines 610 to 670 print a cursor left.
Next, the table is set up so that the
Y-register increment plus #$3F gives
the ASCII value for the desired replace-
ment image. With this value in the ac-
cumulator, a JSR to @WRT ($FFD2|
will print the replacement image. The
program concludes each time by jump-
ing to the normal IRQ address.

Special thanks to Brent Anderson
for helping me get started with
ASSM/TED and MAE, and to Jim
Strasma for initiating ATUG, which
provides assembly-language examples.

The author may be contacted at P.O. Box
2247, Oak Park, Illinois, 60301.
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TAYLORMADE

GRANITE COMPUTER SYSTEMS

THE DISASSEMBLER FAMILY

Source listings identical with TSC 6809 EDITOR - User symbol
tables - Local and global labels and expressions - Occurance
numbered local labels - Easy identification of Data Areas - FCB -
FDB - FCC - Step (optional) disassembly one program or data
statement at a time - Source code disc or tape for TSC EDITOR
input - Run TSC ASSEMBLER with no or minimal editing Monitor
and FLEX references are named - Equate table for all external
references - Problem codes flagged (6800 & 6502)

Convenient menu driven options carry out tedious error prone
disassembly operations - rapidly and accurately.

6809 to 6809 DISASSEMBLER $75.00
6800 to 6809 DISASSEMBLER $75.00
6502 to 6809 DISASSEMBLER $75.00

TEXTWRITER Hl - A complete Text Processor to use with the TSC
TEXT EDITOR - The two programs run as one - All features you
expect in a full text editing and processing system - (For
example: Embed print control characters) - Menu driven
Disk only $75.00
TEXTWRITER | - A basic Text Processor program to use with the
TSC TEXT EDITOR - with most of the features of TEXTWRITER It
Specifically for tape systems
Cassette only $50.00

EPROMMER - Use with the SWTPC MP-R Programmer $40.00
FILEMANAGER - Use with the JPC TC-3 high speed I/O board -
comprehensive cassette oriented operating system. $40.00

All efficient - well documented - and - VERY FRIENDLY
Run on any SS50 6809 with No or Minimal changes - Provided
Object (Binary) programs on 5 & 8 FLEX discs or KC cassette

Inquire about Color Computer availability - Non-FLEX

GRANITE COMPUTER SYSTEMS
Route 2 Box 445
Hillsboro, NH 03244
M/C VISA (603)464-3850

Circle No. 62
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TAYLORMADE SOFTWARE

TAYLORMADE SOFTWARE -

Expanded offering of Educational Software

for the COMMODORE 64

¢ Touch Typing Tutor (TTT64) diskette $24.95
cassette $19.95
Ideal for typing students or computer users. Learn to type with all
fingers on your computer’s keyboard by following the keyboard and
finger placement pictured on your TV screen. 19 lessons fuily de-
.scribed in 12-page manual. Select PRACTICE and type computer
.generated pseudo words for your rate and list of errors. Select TEXT
and practice English words for timed test of any duration.

for the VIG-20

Touch Typing Tutor 3.0 (TTT5K) cassette $19.95
Has same features as TTT64 above. Will run on basic VIC. Four
separate programs. Enhanced version now provides practice typing
English words. Includes 12-page manual. Selected by Denver Public
Schoals to train 700 elementary students in keyboard skills.

Fun Fractions (FF+ 8K) diskette $24.95

cassette $19.95
The fun way to learn addition, subtraction, multiplication, and divi-
sion of fractions for grades 4-9 with sound, color, and graphics.
Watch VIC show you all the intermediate steps on the screen black-
board. Then take a turn and see if you can answer before the
parachute jumper crashes. Three levels of difficulty. Help is given
for incorrect answers; learn your score. Requires 8K (or more)
memory expansion. Includes 16-page manual.
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Foreign orders payable U.S. dollars plus $3.00 shipping/handling

TAYLORMADE SOFTWARE

P.0. Box 5574
Circle No. 63

Lincoln, NE 68505
Commodore 64 and VIC-20 are trademarks of Commodore Business Machines. Inc

(402) 464-9051

JAVINHOTAV L

TAYLORMADE SOFTWARE <+ TAYLORMADE
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PUT PRICES IN CHECK

CARTRIDGE RIBBONS FOR CARTRIDGE RIBBONS FOR M AXELL
APPLE PRINTERS EPSON DISKETTES

NEC 8023A 5v: “ SINGLE SIDE

C.ITOH PROWRITER MX'BO MX"1 00 DUAL DENSITY

MD-1

6.9,  $11.%:
0.95,, $107.46,,, BR:ENEES b1 K $29.

INNOVATIVE RIBBONS FOR DISKETTE
Snahlill IDS PRINTERS
FLIP'N'FILE = STORAGE

DISC STORAGE BOX SHT7 S 92
HOLDS UP TO 60 DISKETTES 440 ,2'95 529.0 ' BOEXOREB§GE
PAPER TIGER °6.%° 575,06 5% —BLU

5% " 8"

504,95 $0Q 95 MICROPRISM °7.% $86.% $2.49EA

A prism 10.%118.% :
DUAL SPOOL RIBBONS FOR COLOR_

IS8 MEMOREX
NG Ll DISKETTES L.Bﬁg'c?ggsg

5's SINGLE SIDE - DUAL DENSITY CONTAINS 5 BRIGHT COLORS

80, 82, 83 EA DOZ

92,93 5277 5299 $24 >
84 $5.99 5p4.69 B 10PACK S19 95 s23 95

SET OF 5 SET OF -

ANTI-STATIC CARTRIDGE RIBBONS FOR LABEL
SPRAY COMREX SPECIAL

FULL QUART SIZE

WITH DISPENSER DAISYWRITER 2000
$6.95 52,99
| QrT. 32.49EA 326.89002 (S:MIN) A I

1ACROSS 3x15/16 CONTINUOUS LABELS

1 GALLON REFILL%19.95

MOST RIBBONS AVAILABLE IN COLORS TOO!
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE

ON ORDERS UNDER $14.% PLEASE ADD 3. FOR SHIPPING
MINIMUM RIBBON ORDER 207 OR 1 DOZEN E——

TOLL FREE 800-343-7706 MASS RESIDENTS
IN MASS 617-963-7694 51 DIAUTO DR P O BOX 103 ADD 5% SALES TAX
PHONES OPEN 9AM-7PM EASTERN TIME RANDOLPH MA 02368 Circle No. 64
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Parameter
Passing in

Assembly

Language

Part 2

by Randall Hyde

Passing Parameters via the
Return Address

The most convenient way to pass
constants to a subroutine is to follow
the JSR instruction with the para-
meters. A prime example is the PRINT
subroutine, which prints a string to the
output device. On the 6502, PRINT is
usually called in the following manner:

JSR PRINT
BYT “PRINT THIS STRING",0

The PRINT subroutine would send
each character that follows the JSR
PRINT statement to the console output
device. Normally such a construct
would not be allowed in assembly lan-
guage. After all, on return the 6502
microprocessor would attempt to ex-
ecute the ASCII character ‘‘P’’ as an in-
struction code. With a certain amount
of trickery this problem can be avoided.
Consider the following 6502 subroutine:
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PRINT

1
PRTLOOP

STA ASAVE  ;Save Acc value

STY YSAVE  ;Save Y reg val

PLA :Get LO byte of
;rtn adr

STA ZPAGE ;and save ina
,zero-page loc

PLA ;Get HI byte of

;rtn adrs
STA ZPAGE + 1;and save in a
;zero-page loc

INC ZPAGE ;Add one to the
;rtn address
BNE 1 ;50 it points at the

INC ZPAGE + 1;true rtn addr

LDY #0

LDA (ZPAGE),Y ;Fetch each
;character until

BEQ ALLDONE ;a zero byte

;is found

;Print character

;character

:Move to the next

;character

BNE PRTLOOP

INC ZPAGE +

JMP PRTLOOP

MICRO

JSR PUTC

INC ZPAGE

; Zero byte detected. Use this address as the
. new return address

ALLDONE LDA ZPAGE + 1

PHA

LDA ZPAGE

PHA

LDA ASAVE  ;Restore acc

LDY YSAVE  ;Restore Y reg

RTS ;Return to loc
;just past zero
;byte

Whenever you jump to a 6502 sub-
routine, the return address left on the
stack is the address of the next instruc-
tion, minus one. By POPping the
return address off the stack and adding
one to it you have a pointer to the data
that follows the JSR statement. In the
previous example this pointer was used
to fetch the characters one at a time
until a zero-terminating byte was en-
countered. Once the zero byte is en-
countered the pointer to the zero byte
is pushed back onto the 6502 stack to
be used as the new return address.
Since the 6502 expects the true return
address minus one to appear on the
stack, upon executing the RTS instruc-
tion the 6502 continues processing at
the instruction immediately past the
Zero byte.

The PRINT subroutine uses variable
length parameters. In this case the end
of the parameter list was specified by a
special zero byte. Actually, any value
can be used to terminate the parameter
list as long as that value doesn’t appear
in the parameter list. Any time a para-
meter list contains a variable number
of parameters, the subroutine being
called must be informed as to how
many parameters appear on the list.
This can be done in one of several
ways: you can use a terminating byte
(like the PRINT subroutine does) or
you can pass to the subroutine some in-
dication of how many parameters are
present on the line.

Sometimes a fixed number of para-
meters will be passed after a JSR in-
struction. These types of parameters
are handled easily. For example, con-
sider the subroutine used to transfer
one zero-page location to another:

ZTRANS STA ASAVE
STY YSAVE
STX XSAVE
PLA
STA ZPAGE
PLA
STA ZPAGE + 1

; Get data pointed at by first parameter
; and store in second.
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LDY #1
LDA (ZPAGE),Y
TAX

INY

LDA (ZPAGE),Y
TAY

LDA $0,X

STA $0,Y

CLC

LDA ZPAGE

ADC #2

TAY

LDA ZPAGE + 1

ADC #0

PHA :Push HI rtn adrs
TYA

PHA ;Push LO rtn adrs
LDA ASAVE

LDY YSAVE

LDX XSAVE

RTS

To use this subroutine simply
enter the code:

JSR ZTRANS
BYT ZPG1,2PG2

and ZTRANS will copy the zero-page
memory location pointed at by ZPG1
into the memory location pointed at by
ZPG2. (Note: This particular routine is
for educational purposes only. The
“"LDA ZPG1/STA ZPG2'' instruction
sequence is both faster and shorter and
performs the same function.] While
ZTRANS isn'’t a very useful subroutine,
it certainly demonstrates how you
would pass a fixed number of para-
meters after the JSR statement.

The 6809, 68000, and 16032 offer
additional addressing modes that make
picking up parameters after the JSR ex-
tremely easy. PRINT coded in 6809
code would look like this:

PRINT PSHS AX ;Save 6809 regs
PRTLOOP LDA [3,5]
BEQ ALLDONE ;Done yet?
JSR  PUTC 1f not, output it
INC 38 ;Increment to
;the next char
BNE PRTLOOP
INC 48
BRA PRTLOOP

ALLDONE INC 35S Increment to

BNE RTN ;the true rtn
INC 4,8 .adrs

RTN PULS AX
RTS

The PRINT subroutine coded in 68000
code is

PRINT MOVEM.L DO/At, ;Save DO and
—(SP) ;A1
MOVE.L  12(SP), ;Get rtn adrs
Al

PRTLOOP MOVE.B
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(A1)+, ;Get char to

8]¢] ;print
BEQ ALLDONE
JSR PUTC
BRA PRTLOOP
ALLDONE ADDQ.L #1,A1 ;Fix rtn adrs &

MOVE.L A1,12 :store back on

(SP) the stack

MOVEM.L (A7)+, ;Restore
DO/A1  registers

RTS:

The 16032's stack architecture
makes performing the PRINT sub-
routine a relatively simple task. The
code for the 16032 PRINT routine is

PRINT SAVE [RO]  ;Save affected
registers
PRTLOOP MOVEB  (f4[SP]] ;Get byte to
RO ;print
CMPQB #0,R0 ;Check for end
;of string
Beg ALLDONE
JSR PUTC :Send the char
;to the console
ACBD #1,4  ;Increment
[SP], string
PRT-  pointer
LOOP ;and repeat
; ;loop
ALLDONE ADDQD #1,4  ;Fix return

[SP] ;address
RESTORE [RO] ;Restore the
;affected regs

RTS 0 ;Rtn to cailer

The MOVB 0[4[SP]],R0 instruction
takes the value in the stack pointer and
adds four to it. This sum points at the
return address for the PRINT sub-
routine (pushing RO onto the stack
added four bytes to the top of the
stack]. The data at this address (the
PRINT return address) is added to the
first value, zero, and the byte at this ad-
dress is fetched and moved to RO. The
ACBD instruction adds one to the
return address and then branches to the
beginning of the PRTLOOP loop.

Passing parameters of fixed length
after the JSR on the 6809, 68000, and
16032 is simple; this exercise will be
left to the interested reader.

Different Methods of Passing Data

Once the mechanics of parameter
transfer are mastered, learning how to
pass different types of parameters
becomes important. Most of the ex-
amples presented thus far (with the
noted exception of passing the address
of a parameter block) passed their para-
meters by value; i.e., the actual data to
be used was passed to the subroutine.
Three other forms of parameter transfer
are pass by value returned, pass by
reference, and pass by name.

MICRO

Passing parameters by value is easy,

fast, and doesn't affect variables in the |

calling procedure. Most pass-by-value
parameters are stored in a temporary
memory location (or some processor
register) during execution of the sub-
routine. After execution of the sub-
routine the memory location used to
store the parameter often is used for
some other purpose. The value con-
tained in the parameter after the execu-
tion of the subroutine is lost and can-
not be passed back to the calling sub-
routine. When a subroutine needs to
return data to the calling procedure
within one of the parameter variables
passed to 1it, then pass-by-value
parameters are inadequate.

To return data within a parameter
variable you must pass the address of
the variable to the subroutine instead
of the value it contains. In one of the
previous examples where the address of
a parameter block was passed, we did
just that. The address was used as a
pointer to access data in the parameter.
Some sort of indirect addressing mode
was used to read data from the para-
meter block for usage within the sub-
routine. By storing data into this
parameter block [again using an in-
direct addressing mode of some type)
data can be passed back to the calling
procedure.

There is one problem with passing
variables by reference. As an example,
consider the following Pascal procedure:

PROCEDURE MIXEDUP(VAR |,J:INTEGER);
BEGIN

| 5;

J 6;
WRITELN( + J=",1+J);

END’

Regardless of the input data, you
would expect this routine to print
"IT+]=11" out to the console device.
Since I and | are passed by reference
{because of the VAR reserved word in
the parameter list] the variables I and |
actually contain addresses, not data. So
any time you access I or J within the
procedure MIXEDUP you are actually
accessing the memory location pointed
atbylor].

Now suppose you invoke the pro-
cedure MIXEDUP with the call
““MIXEDUP(L,L)"’. The parameter I
would contain the address of L in the
calling procedure as would the para-
meter . Upon executing the statement
“I=5;"" the procedure MIXEDUP
would store the value five in the
memory location pointed at by I, which
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is the variable L in the calling program.
Upon executing the statement ‘‘J=6;"
the procedure MIXEDUP would store
the value six in the memory location
pointed at by J, which is also the vari-
able L in the calling procedure. Now
the variable L contains the value six.
When the expression 'I+]"’ is
evaluated, the Pascal procedure will
read the value from the memory loca-
tion pointed at by I (which is L in the
calling program), add in the value con-
tained in the memory location pointed
at by J (which is also L in the calling
program}, and print the sum. Since
both I and ] point at L and the variable L

< indicates price decrease
® indicates new item

64K RAM SETS

9 CHIPS, FOR 18M

currently contains six, the sum will be
twelve. So “'I+]=12" will be printed
instead of ‘‘I+]J=11'"! This is one of
the major drawbacks to passing
parameters by reference.

To overcome the problem demon-
strated in this example, many high-
level languages {such as FORTRAN)]
use a parameter-passing technique
known as pass by value retumned. This
parameter-passing technique is a com-
bination of the pass-by-value and pass-
by-reference methods. In a pass by
value returned, the address of a
parameter is passed to the procedure
and then the procedure copies the data
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at that location into some temporary
storage location. During the execution
of the procedure, any references to such
parameters use the temporary storage
locations. After the execution of the
procedure [but before control is returned
to the calling procedure} the value in
the temporary location is copied back
into the parameter variable whose ad--
dress is passed. While this method
solves the problem found when passing
parameters by reference, it is quite inef-
ficient in terms of storage and execu-
tion time. Pass by value returned
should be used only when absolutely
necessary.

The last method discussed here for
passing parameters to a subroutine is
the pass-by-name method. When using
the pass-by-name parameter access
method, you pass a string containing
the name of the variable you wish to ac-
cess. To retrieve the data stored in the
variable you must look up the variable
name in a table. Once the variable
name is found, some auxiliary informa-
tion is obtained that provides you with
the data you are interested in or tells
you where you can find it.

Pass-by-name parameters are used
by assemblers, BASIC interpreters, and
compilers for symbol-table manipula-
tion. They rarely would be used in a
typical assembly-language program,
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VIDEO TERMINAL BOARD 82-018

This is a complete stand alone Video Terminal board.
All that is needed besides this board is a parallel
ASCIl keyboard, standard NTSC monitor, and a
power supply. It displays 80 columns by 25 lines of
UPPER and lower case characters. Data is transfer-
red by RS232 at rates of 110 baud to 9600 baud —
switch selectable. The UART is controlled (parity etc.)
by a 5 pos. dip switch.

Complete source listing is included in the documen-
tation. Both the character generator and the CRT pro-
gram are in 2716 EPROMS to allow easy modification
to your needs.

This board uses a 6502 Microprocessor and a 6545-1
CRT controller. The 6502 runs during the horz. and
vert. blanking (45% of the time). The serial input port
is interrupt driven. A 1500 character silo is used to
store data until the 6502 can display it.

Features

* 6502 Microprocessor * 2K EPROM 2716 ¢ Size 6.2" x 7.2"

* 6545-1 CRT controller * RS232 1/O for direct ¢ Output for speaker (bell)
¢ 2716 EPROM char. gen. connection to computer * Power +5 700Ma.

¢ 2716 EPROM program or modem. +12 50Ma.

* 4K RAM (6116) * 80 columns x 25 line display -12 50Ma.

BAUD RATE VIDEO TERMINAL
GENERATOR 82-018
110-9600
e COMPOSITE
oamr > VIDEO

PARALLEL

KEYBOARD DYé?’EgY
INPUT CIRCUIT
aTL)

SPEAKER
,——’——— (BELL)

! | ror T

ouT IN +5 +12 -12 GND.
RS232 /0

This board is available assembled and tested, or bare board with the two EPROMS

and crystal.
Assembied and tested #82-018A $199.95
Bare board with EPROMS and crystal #82-018B $ 89.95

Both versions come with complete documentation.

ﬁ JOHN BELL ENGINEERING, INC.

ALL PRODUCTS ARE AVAILABLE FROM JORN BELL ENGINEERING, INC. « 1014 CENTER ST., SAN CARLQS, CA 94070

ADD SALES TAX IN CALIFORNIA ¢ ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100
oD -~ A
SEND $1.00 FOR CATALOG (415) 592-8411 gl "VioA
WILL CALL HOURS: 9am - 4pm i s )
#249
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Interface Clinic

by Ralph Tenny

n interface component that was

mentioned only briefly in an earlier
column is the latch. A latch was shown
in a circuit designed to capture
microprocessor bus data ‘‘on the fly"
— directly from the bus. Latches have
certain special features you need to
know. First, there are two kinds of
latches: edge-triggered and transparent
latches. An edge-triggered latch will
capture data only when a positive-going
clock signal is applied to the part;
transparent latches have a data input
and an enable line. When the enable
line is active, the latch output copies
the logic state on the data line. When
the enable line goes inactive, the latch
locks up or captures the data present on
the data line. The read/write memory
in your computer works the same way;
when the R/W* line is low, data from
the bus is gated through to the memory
cells and the data is captured when
R/W* goes high.

All latches have certain critical tim-
ing parameters in common: setup time,
hold time, and width of clock pulse or
enable strobe. Setup time specifies how
long the data must be present before
the clock or enable strobe changes state
and ranges from .2 microseconds for
CMOS latches to .02 microseconds for
TTL latches. Hold time specifies how
long the data must remain valid after
the strobe changes state. CMQS hold
times are about .12 microseconds and
TTL times are about .005 micro-
seconds. Clock or enable pulse
widths range from .2 microseconds for
CMOS to .04 microseconds for TTL.
Generally, setup and hold times must
be taken into account only when parts
are driven directly by the micro-
processor bus; if the parts are driven by
a PIA, timing limits are met easily
since the PIA cannot be programmed to
change quickly enough to cause timing
problems. Figure 1 shows the typical
timing waveforms for edge-triggered
and transparent latches with the
critical timing parameters identified.

Another interface component I have
ignored so far is the shift register.
Figure 2 shows the simplest form of
shift register; it is a collection of
latches connected in series so that the
data output of the first stage drives the
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Figure 1: A comparison of edge-triggered
and transparent latches showing
waveforms and critical timing parameters.
data input of the second stage and so on
to the end of the chain. All stages are
clocked at the same time, so a logic one

clocked into the first stage comes true -

in the second stage after the second
clock pulse. With this kind of logic
block it is possible to convert a serial
data stream into a collection of parallel
bits or data word.

The serial (printer) port on most
computers works with a communica-
tions protocol known as asynchronous
ASCIH, which means that the in-
dividual groups of bits known as words
can be sent and received on an irregular
schedule. This is accomplished by the
scheme illustrated in figure 3, which
defines a single serial word as it might
be sent to a printer. In the illustration,
a data word has been divided into
eleven segments or bits. All words start
with the RS-232 Out line low (RS-232
logic one). The first bit is always logic
zero, and is called the start bit. The
start bit serves as a timing mark for the
receiving circuit so it can know when
the data word is coming. The receiving
circuit begins counting time and tests

the input line 1% bit times later, re-
cording whether this bit is logic one or
zero. Seven more tests or samples are
made at one bit-time intervals, with
the logic value of each being recorded.
Bits 10 and 11 are called stop bits and
are always logic ones. In continuous
transmission, the last stop bit will be
followed immediately by a start bit for
the next word; during asynchronous
transmission, the next word can be
sent anytime.

What I have discussed is one com-
mon version of an asynchronous ASCII
word; some versions will have only one
stop bit, usually at the higher transmis-
sion rates. In order for an asynchronous
scheme to work properly, both the
sending and receiving circuits must be
set for the same transmission rate,
which normally is expressed as a baud
rate. The definition of baud rate is that
one baud is equal to one bit per second.
Typical transmission rates are 300
baud, 600 baud, and 1200 baud; the
Radio Shack standard is 600 baud to
match Radio Shack printers.

In contrast to asynchronous
transmission, some computer com-
munication uses synchronous

transmission, where special data-bit
patterns signal start of data, end of
data, etc. Inherent in synchronous
transmission is a clock signal that
signals the receiving circuit when to
sample to read a bit’s logic value.

Last month T used the printer port to
send and receive single-bit informa-
tion. The output level was held steady

Figure 2: A simple shift register can be constructed by connecting a series of edge-
triggered latches and using a common clock input.
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Figure 3: Asynchronous serial transmission must use start and stop bits to allow the
receiver to tell when each word starts and stops.
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to indicate a logic one or zero, and the
computer sampled the input line to
determine if an external switch was
open or closed. Since not much can be
accomplished with single input and
output bits, I have designed a scheme
to handle more bits.

For this month’s experiment I
developed a scheme to output
multiples of four bits, depending on
how many sections I want to hook up.
The first hurdle to face on the Color
Computer is that there is only one out-
put line; this limitation will probably
apply on any computer that uses soft-
ware to generate a serial data stream.
Although it is possible to generate
“"home brew’’ circuitry that will
receive standard asynchronous signals,
I use somewhat simpler circuitry to im-
plement a self-clocking scheme work-
ing in four-bit data blocks.

The circuit in figure 4 uses a delay
scheme to encode both data and clock
on the RS-232 Out signal, and a four-
stage shift register captures the data.
The circuit shows how to make a shift
register from the CD4042 4-bit latch.

Ula and Ulb work together to pro-
duce very fast signal transitions from
the somewhat slower RS-232 Qut
signal as shown in figure 5. With the in-
put low, Ula’s output is high and
Ulb’s output is low. As the input
signal rises, R1 and R2 reduce the signal
change at the input of Ula, but even-
tually Ula’s input will reach the IC's
signal threshold and Ula’s output will
begin to change, forcing Ulb to change
also. As the input continues to rise,
Ulb’s output will go high until U2 is
helping pull up on Ula’'s input rather
than slowing the input rise. The graph
in figure 5 shows the result — a slow
level change at the input gives a fast
change at the output. This type of cir-

cuit is called a Schmitt Trigger and is
useful for interfacing slow signals to

computers. Ulc inverts the clock
signal to provide the proper clock
timing.

The network consisting of R3 and
Cl acts to delay signal transitions
reaching Uld and Ule, which are also
connected as a Schmitt Trigger. If the
RS-232 line goes high for only a short
time, the RS/C1 delay into Uld and
Ule prevents the data line from chang-
ing, but when the signal stays high long
enough, the data line goes high. In
either case, when the RS-232 line goes

low again, C1 is discharged by R3 and a

new cycle can begin. If a latch is con-
nected to both the data and clock lines
as shown in figure 4, it will capture
either a logic one or a logic zero, de-
pending on whether the RS-232 line
stays high a long or short time. This is
shown in figure 6, which shows the
response of the circuitry in figure 4.
The top line is an input from the
RS-232 port, and the responses of the
data and clock circuits are shown in the
next two lines. Only the second input
pulse is wide enough for Uld/Ule to
change state, and this is reflected by
the short period of logic one in the data
signal. Meanwhile, the transitions of
the clock signal marked with an arrow
show when U2 will sample the data
line. Assuming that Ql of the shift
register was high at the start, the logic
zero of the input signal causes a transi-
tion to zero on the first clock pulse.
The next data bit sent was a one (long
positive pulse), and the second clock
pulse captures a one. The third bit sent
was a zero, which is captured by the
third clock pulse. In order for this cir-
cuit to be useful, the RS-232 line must
send four bits and stop until the next
time data has to be sent. Also, you may

Figure 4: This circuit can be driven by a computer’s printer port and will capture four bits
of output data. Additionai shift register sections can be added to handle more bits.
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need driver circuitry such as the LED
driver used last month, one driver for
each bit stored in the shift register.

Parts List for Experiment #2

Ul — CD4049 (Radio Shack
#276-2449)

U2, U3 — CD4013 (Radio Shack
#276-2442)

R1, R4 — 82K ohm, l-watt resistor
R2, R4 — 330K ohm, Y%-watt resistor
R3 — 22K ohm, Y%-watt resistor

C1 — 1 uF, 16-volt capacitor |[Radio
Shack #272-1419]

Power Supply — +5 volts to + 10 volts
[battery-suitable}

The circuitry in figure 4 can be exer-
cised with the short subroutines shown
below. These routines should be called
by a program that breaks an output pat-
tern into individual bits, counts the
bits as they are output, and then stops
transmission.

After a bit of reflection, I renege on
one comment [ made last month: I said
that I would specify parts and materials
to be used in projects only as the need
arose. I now believe our purposes can
be better served by listing materials
that you can watch for, possibly saving
money by finding items on sale. In par-
ticular, Radio Shack often has sales
that allow good savings if you can an-
ticipate future needs. When I choose
parts for an experiment, you might
already have the needed parts and can
proceed immediately. The following
listed items will be useful for various
hardware experiments. You can collect
these items gradually or get them as
needed [Radio Shack part numbers
shown).

Discrete Components

Aluminum Electrolytic assortment:
272-604 or 272-605

la-watt resistor assortment: 271-602
Prototyping boards: 276-170, 276-158,
276-153

Transistor assortments: 276-1603,
276-1604

LED assortment: 276-1622

Silicon signal diodes: 276-1620 or
276-1122

Silicon rectifiers: 276-1101

(continued)
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CSE means OSI

Software and Hardware
Introducing 5 new disk programs

From DMP Systems:

Superdefender ........... $14.95
Universe ................ $14.95
Editall.................. $19.95
Debug.................. $12.95

From Dwo Quong Fok Lok Sow:
WP-6502 Word processor. Available in three

versions.
5"disk................. $200.00
8"disk................. $234.95
Cassette................ $39.95
TrainingManual .......................... $20.00

CSE’s Rom Source Code Listing 100 Pages! . .$15:95

NEW! NEW! NEW!
ANCHOR SIGNALMAN MODEMS ......... $89.50

Please write for more info on new disk programs or
send $2.00 for catalog. Please include $2.00 shipping
($3.00 for modems).

-EECEEEEEEEEE

COMPUTER SCIENCE ENGINEERING

Box 50 ¢ 291 Huntington Ave. Boston 02115
617-423-9501

Circle No. 67

Boulder Logical Testing, inc.
is now offering a new EPROM Programmer
FOR $195.00

A fill

Microprocessor based
Programs 2716, 2732, 2732A and 2532 EPROMS
Zero Insertion Force (ZIF) sockets are standard
25 or 22 volt programming voltage option
Copy from EPROM to EPROM automatically
RS 232 interface with selectable baud rates
Thorough user documentation inciudes example
software drivers for popular computer systems,
including Apple*, IBM PC*, and CP/IM*
® Command set can be used from host computer
or terminal
® Comes complete with power supply
To order, or for more information write:
Boulder Logical Testing, Inc.
PO Box 902
Boulder, CO 80306

Ordering information: send money order or check only, no
CODs. Price includes shipping costs and documentation.
Colorado residents include 3% sales tax.

*Apple is trademark of Apple, Inc. IBM PC is trademark of

IBM, CP/M is trademark of Digital Research. Circle No. 68
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Interface Clinic (continued)

Measurement Instruments
(Optional, but useful)

Volt-ohmmeter: 22-204, or Digital
VOM: 22-197
Logic probe: 22-301

Figure S: Two resistors and two CMOS inverters make a circuit
that generates fast logic transitions from a slow input signal.

R2
A

R1
—— AN —

Ula Ulb
INPUT

OUTPUT

Figure 8: Timing diagram for circuit in figure 4. The input signal
encodes both data and clock by varying width of output pulses.

ouT
DATA. [

cvome |1 1
or our | N

Interface Clinic Listing

& THIS PROGRAM WILL DRIVE A SERIAL PORT ADAPTER.

& CALL THAT SUBROUTINE WHICH QUTPUTS EITHER A ONE
$ OR ZERO AS NEEDED. THE CALLING ROUTINE MUST COUNT
% OUTPUT BITS AND HANDLE THE OPERATOR INTERFACE.
% THE USER MUST DEFINE THE ORIGIN; $2800 USED AS
% AN EXAMPLE.
¥ EQUATES
FF20 RSZI20 EQU $FF20 RS-232 OUTPUT BIT = BIT |
0002 BITHI EQU %02 SET BIT 1 HIBH
00FD BITLO  EQU SFD SET BIT 1 LOW
0500 LONG EQu 40500 TIME CONSTANT FOR LOGIC ON OUTFUT
0280 SHOKT  EQU s280 TIME CONSTANT FOR LOGIC ZERQ
& SUBROUT INES
2800 ORG 42800
2800 B6 FF20 ONE LDA RS2320 READ FORT BIT PATTERN
2803 BA 02 ORA #BITHI SET RS232 BIT HIGH
2805 B7  FF20 3TA RS2320
2808 BE 0500 LDX #LONG TIME DELAY FOR LOGIC ONE
2808 30 1IF COUNT1L  LEAX  —1,X COUNT DOWN
280D 26 FC BNE COUNT1
280F B6  FF20 LDA RS2320 READ BIT PATTERN AGAIN
2812 84 FD ANDA  #BITLO SET RS232 BIT LOW
2814 B7  FF20 STA RS2320
2817 BE 0280 LDX #SHORT REMAINING BIT CELL TIRE
281A 30 1F CNTDN1  LEAX  -1,X COUNT DOWN
781C 26 FC BNE CNTDN1
281E 39 RTS
281F B& FF20 ZERD LDA RS2320 READ FORT BIT PATTERN
822 84 02 DRA #BITHI SET RS232 BIT HIGH
2824 B7  FF20 STA RS2320
2827 BE 0280 LDX #SHORT TIME CONSTANT FOR LOGIC ZERO
282A 30 iF COUNT2 LEAX  -1,X COUNT DOWN
282C 26 FC BNE COUNT2
282E B6 FF20 LDA RS2320 SET RS232 BIT LOW
2831 B4 FD ANDA  #BITLO
2833 B7  FF20 STA RS2320
2836 BE 0500 LDX #LONG FINSIH BIT CELL TIME
2839 30 IF CNTDN2 LEAX  -1,X COUNT DOWN
2838 26 FC BNE CNTDN2
283D 39 RTS

END

Please forward questions and suggestions for discussion topics to
Mr. Tenny at P.O. Box 545, Richardson, TX 75080.

MICRO"
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Annual Index

The following two pages are a continuation of MICRO's
Annual Index (see MICRO 60:105 for the first install-
ment|. The list is comprised of articles that have appeared
in MICRO over the past year and are placed under specific

Signed Binary Muitiplication
Timothy Stryker

PRINTERS

headings for easy reference. The first number indicates the A \gear:i?j“:;/eD,;sc Label Printer 49:50
issue and the second number the page of that issue. Building a Paralle! Printer Interface 53:23
Rolf B. Johannesen
LANGUAGES The IBM Seiectric an an OSI System Printer 53:27
Paul Krieger
FORTH . H .
BASIC, FORTH, and RPL 49:63 HI?eZPV:IOtltlmg with the VIC 58:19
Timothy Stryker PrinrteContarolafoerA le Print
Mi;:;::;(ogep::tse;; I;tgrfacing: FORTH vs. BASIC 49:77 John R, Vokey e . Cem Kaner 58:24
EDIT: An Atari FORTH Screen-Oriented Editor s7.47 | ol Byte for Your Apple Printer 58:42
; ark J. Boyd
Mike Dougherty
FORTH for the 6809 57:62 TECHNIQUES
Ronald W. Anderson Disk to Tape Backup Utility 49:9
An Introduction to FORTH 57:58 Richard Merten
Ronald W. Anderson BASIC, FORTH, and RPL 49:63
Timothy Stryker
LISP PRINT AT for OSI Systems 49:87
The World According to LISP 57:65 Matt Asay
Steven Cherry Interactive Random Generator 50:105
Harry White
LOGO Left of Equal Sign MID& in Applesoft 50:105
Three Faces of Apple LOGO 53:41 Gustavo Criscuolo
Edward H. Carlson (also see Education) Structured Programming in 6502 Assembly Language 51:43
Kim G. Woodward
PASCAL Pattern-Matching with the 6502 on the Apple 51:49
Low-Resolution Graphics for Apple Pascal 50:63 Charles F. Taylor
Richard C. Vile Jr. Random Number Generator in Machine Language
{ntroduction to Turtle Graphics in Apple Pascal 53:37 for the Apple 51:57
John R. Raines Arthur Matheny
Discrete Event Simulation in Pascal . 56:21 A New Character Set for the VIC-20 51:63
Anita and Bill Walker Mike Bassman
Apple Math Editor 56:78 On ERROR GOTO for OSI ROM BASIC 51:85
Robert D. Walker Earl Morris and Kerry Lourash
Using Long Integers for BCD Numbers in Pascal 56:86 Straightforward Garbage Collection for the Apple 51:90
David C. Oshel Cornelis Bongers
Apple Pascal Hi-Res Screen Dump 57:54 AMPER-POS for the Apple 52:51
Robert D. Walker Philippe Francois
Raising Numbers to a Power with Pascal 58:12 6809 Macros for Structured Programming 52:57
Robert D. Walker Hal Clark
Atari Character Graphics from BASIC, Part1 53:87
PILOT Paul S. Swanson
Tiny PILOT for the PET 49:73 Formatted Output with Atari BASIC 53:75
Jim Strasma and John O’Hare Frank Roberts
More on Tiny PILOT for the PET - 57:78 Sensible Use of Apple Game Paddies 54:66
Arthur Hunkins Harry L. Pruetz
Apple Hi-Res Graphics and Memory Use 54:79
RPL Dan Weston
BASIC, FORTH, and RPL 49:63 Atari Character Graphics from BASIC, Part 2 54:82
Timothy Stryker Paul S. Swanson
Getting Around the Apple Hi-Res Graphics Page 54:93
APL Eagle I. Berns
SuperPET APL 57:43 Extra Colors for the Atari 54:96
Terry Peterson Richard I. and Donna M. Marmon
Atari Character Graphics from BASIC, Part 3 556:22
MATH Paul S. Swanson
Extending Newton-Raphson’s Method to Evaluate Applesoft GOTO/GOSUB Checking Routine 55:26
Complex Roots 56:71 Peter J.G. Meyer
P.P. Ong (continued)
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AIM HIGH

Let Unique Data Systems help you raise your sights on AIM 65
applications with our versatile family of AIM support products.

« Go for high quality with our ACE-100 Enclosure. It accom-
modates the AIM 85 perfectly, without modification, and features
easy access two board add-on space, plusa3” x 5" x 17"anda
4" x 5" x 15.5" area for power supplies and other com-
ponents. $186.00.

* Get high capability with Unique Data System’s add-on boards.
The UDS-100 Series Memory-1/O boards add up to 16K bytes of
RAM memory or up to 48K bytes ROM/PROM/EPROM to your
Rockwell AIM 65. You also get 20 independently programmable
parallel /0 lines with an additional user-dedicated 6522 VIA, two
independent RS-232 channels with 16 switch-selectable baud
rates (50 to 19.2K baud), and a large on-board prototyping area.
Prices start at $259.00.

« It you need to protect against RAM data loss, the UDS-100B of-
fers an on-board battery and charger/switchover circuit. $296.00.

» Heighten your AIM 65's communications range by adding the
UDS-200 Modem board. It features full compatibility with Bell
System 103 type modems and can be plugged directly into a
home telephone jack via a permissive mode DAA. No need for a
data jack or acoustic coupler. The UDS-200 also has software-
selectable Autoanswer and Autodial capability with dial tone
detector. The modem interfaces via the AlM 65 expansion bus,
with the on-board UART and baud rate generator eliminating the
need for an RS-232 channel. $278.00.

- The UDS-300 Wire Wrap board accepts all .300/.600/.900 IC
sockets from 8 to 64 pins. lts features include an intermeshed
power distribution system and dual 44-pin card edge connectors
for bus and /O signal connections. $45.00.

» Get high performance with the ACE-100-07 compact 4” x §" X
1.7" switching power supply, delivering + 5V @ 8A, +12V @ 1A,
and + 24V for the AIM printer.  $118.00.

Installation kits and other related accessories are also avail-
able to implement your AIM expansion plans. Custom hard-
ware design, programmin%, and assembled systems are also
availabie. High quality, high capability, high performance, with
high reliability . . . all from Unique Data Systems. Call or write
for additional information.

Unique Data Systems Inc.
1600 Miraloma Avenue, Placentia, CA 92670

(714) 630-1430

Circle No. 69
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Annual Index (continued)

It's All Relative-CBM Disk Techniques, Part 1
Jim Strasma
Utilizing the 6502 Undefined Operation Code
Curt Nelson, Richard Villarreal and Rod Neisler
VIC Hi-Res Graphics Explained
Nicholas J. Vrtis
It’s All Relative-Using CBM Disk Techniques, Part 2
Jim Strasma
Extending Newton-Raphson’s Method to Evaluate
Complex Roots
P.P.Ong
It’s All Relative-Using CBM Relative Records, Part 3
Jim Strasma
SuperPET APL
Terry Peterson
Hi-Res Plotting with the VIC
Fred Wallace

Part 4
Jim Strasma
Using Long Integers for BCD Numbers in Pascal
David C. Oshel
Raising Numbers to a Power with Pascal
Robert D. Walker
Disk ID for Printed OSlI Directories
Robert A. Paul
Apple Print-Using Routine
Celestino R. Monclova
A Full Byte for Your Apple Printer
Mark J. Boyd
Apple Disk Track Copy for Non-Matching
Volume Numbers
Roland E. Guilbault
Unleash the AIM A Block
Tom Lillevig

UTILITIES
Breakpoint Utility for OSI C1P
John S. Seybold
Symbol Table Lister for the OSI
Rolf Johannssen
Auto Entry for the C1P
Allen J. Zadiraka
SURCHANGE for the OSI
Kerry Lourash
POWER-Aid for the PET
F. Arthur Cochrane
0S| Extended /O Processor
Michael J. Keryan
Delete on the OSI
Earl Morris and Yasuo Morishita
COMPRESS-An Applesoft Optimizer
Barton M. Bauers
Screen Editor for the OS| 65D Assembier
Les Cain
Apple ILISZI for Integer BASIC Programs
Leonard Anderson
BASIC Macro Function for Cursor Control
Kerry Lourash
Programmable Character Generator for OS!
Colin Macauley
PROM BASIC for the C1P
David A. Jones
Indirect Files Under OS-65D
Richard L. Tretheway
BASIC Renumber for OSI
Paul Krieger
improved |IEEE-488 Control for PET/CBM
David W. Priddle

55:37

55:93

56:11

56:52

56:71

57:33

57:43

58:19

It’s All Relative-Using Commodore’s Relative Records,

58:85
58:12
58:12
58:36
58:39

58:42

58:82

59:61

49:84
49:93
50:93
51:76
51:71
51:99
51:106
52:89
53:19
55:13
55:19
55:88
57:22
57:28
57:40
57:77
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GNVNNANDER

THE MONTHLY JOURNAL FOR
COMMODORE COMPUTER USERS

qUPER PET
= . -
\
—;/"’%
VIC-20

GET YOUR MONEY’S WORTH

You’ve probably made a sizeable investment in your computer
equipment. COMMANDER can help you make the most of it.
Each issue brings you the no-nonsense advice you need to
stay s on the leading edge of this constantly changing
field. COMMANDER will be your reference
to the world of computers . . . with the best,
most comprehensive coverage you can get!!

Subscribe now and take advantage of our
limited offer of $4 off the one year subscription.
C 1YR. U.S. $2200 2 YR. U.S. $400] 3 YR. U.S. $58
(Prices do not include $4 Discount)Prices in U S. Funds

Washington residents please add 7.8% sales tax
—Subscription Orders Only—
Toll Free Number: 1-800-426-1830
{except WA, HI, AK)
COMMANDER
P.O. BOX 98827
TACOMA, WASHINGTON 98498

Circle No. 70 (206) 565-6816
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/32K CMOS STATIC RAM BOARD for SYM/AIM

Models MB-132/32K, $299
. /16K $241,/8K $197
Features:
® 200ns Low Power CMOS, STATIC RAM
® Extends your expansion connector
ll ® Plug compatible with 2716 EPROMS
® First 8K are jumper selectable
® Entire board may be bank-switched

® G-10 Glass epoxy, Full solder mask, Goid fingers

® Full 1-year limited warranty

I/0 EXPANSION BOARD for the SYM/AIM
1/0X-122 $60 I

and ather microcomputers that use 6522 VIAs fori/ 0
and do not prowide full address decading on board
This board has physical space for four additional 6522
VIAs, and provides additional decoding for a totat of
16 devices. Connectors for all I/0 hines, and further
expansion are ncluded. All 6522 functions are
availabie, with no nterference with previous
funcugns of the original VIA. Two versions of this
board are available The l/0X-122 mounts above, and
directly plugs into, an on-board 6522 socket, and
relocates the original VIA to the expansion hoacd.
Where there are space limiations, the I, OX-222
uses a dip header and an 8" cable for remote
instailaton

1/0X-222 $72

REAL-TIME CLOCK/CALENDAR $60 Write for Info.
P.O. Box 1019 ® Whittier, CA 90609 * (213) 941-1383

ALTERNATIVE
ENERGY

PROCUCTS

\—
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Speed,

Speed with the PASCAL SPEEDUP SYSTEM,
our best seller. Features complete ease of
use with all APPLE PASCAL, UCSD PASCAL
1.1; APPLE RUNTIME ENVIRONMENT: &
FORTRAN applications. From 40 to 150%
speed boost on most programs (some even
faster). All with no programming and with
only one extra watt of power from your
power supply.

Power,

Power with the cost efficient 6809
coprocessor, the 8 bit chip with a 16 bit
“personality”. Enough power to drive multi-
tasking OS-9 / BASIC 09, the “Unix-like”
operating system with a Pascal-like BASIC
for the Apple. It's all in a days work for THE
MILL

Efficiency.

Efficiency with the ASSEMBLER DEVELOP-
MENT SYSTEM; Heavyweights write state of
the art programs on the 6809 for DOS 3.3 or
even stand alone. Utilities include M.A.P.
(McMill Adaptor for Pascal).

“The Stellation Two people have earned my
highest respect for assembling an impressive
collection of software for their board.”

- Michael Coffey/
Creative Computing Magazine

“I feel my software output has been greater in
the six months I have used OS-9 than it was in
the 3% years previous combined. It has a
rakish logical simplicity that nearly defies
description...I bill OS-9 as a programmers
dream operating system.”

- Brian Capouch/
MICRO Magazine

Call today or write for more information on this
inexpensive Apple I, Ile enhancement.

The Lobero Building PO. Box 2342
Santa Barbara, Ca. 93120
(805) 966-1140 Telex 658439

Circle No. 72
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least expect it,

lAP“

In a few millionths of a second, common electrical surges and spikes
can enter your data processing equipment and cause memory loss,
false logic and misregistration. Surges very often do permanent
damage to microcircuitry.

FLEXIDUCT Surge Suppressors catch surges and spikes before they
have a chance to enter your equipment. In billionths of a second
(Nanoseconds), FLEXIDUCT Surge Suppressors dissipate surges and
spikes from any side of the line (most protect only one side).
Model FS-P plugs into the wall outlet to protect that outliet and all
other outlets on that circuit. For safety, it is fused to protect from
overloads.

No computer should be without the protection of a FLEXIDUCT Surge
Suppressor...especially yours! Write or call for further information,
Available from office products retailers.

2.9/ [7[£ /& Ssurge Suppressors

a product of Winders & Geist, Inc. P.O. Box 83088 Lincoln, NE 68501 402/474-3400
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D&N MICRO PRODUCTS, INC.

TERMS $3.00 shipping, Foreign orders add 15%, Indiana residents add 5% sales tax.

3702 N. Wells St.
Fort Wayne, Ind. 46808
(219) 484-6414

COMPUTER

MICRO-80 COMPUTER

Z-80A CPU with 4Mhz clock and
CP/M 2.2 operating system. 64K
low power static memory. Cen-
tronics parallel printer port. 3 serial
ports. 4” cooling fan. Two 8” single
or double sided floppy disk drives.
IBM single density 3740 format for
243K or storage, double density
format for 604K of storage. Double
sided drives aliow 1.2 meg on
each drive. Satin finish extruded
aluminum with vinyl woodgrain
decorative finish. 8 siot backplane,
48 pin buss compatibie with OSI
boards.

MODEL 80-1200 $2995
2 8” Single sided drives
MODEL 80-2400 $3495

2 8" Double sided drives

MICRO-65 COMPUTER

6502 CPU with 2Mhz clock and
DOS-65 operating system. 48K of
low power static memory. 2 serial
ports and 1 Centronics parallel
port. 2 8" single or double sided
drives. Satin finish extruded
aluminum with vinyl woodgrain
finish. 8 slotbackplane, 48 pin buss
compatible with OSI. Will run OSI
65D and 65U software. Includes
Basic E/65 a compiled BASIC for
6502 CPU.

MODEL 65-1 $2995
2 8” Single sided drives
MODEL 65-2 $3495

2 8” Double sided drives

BP-5808 Slot Backplane. . . .. $ 47

OSl 48 pin Buss compatible
MEM-CM9 MEMORY!/

FLOPPY CONTROLLER

24K memory/floppy controller card

uses 2114 memory chips, 18K and

1 16K partition. Supports 0S| type

disk interface

2dMEM-CM9 .............. $325
16MEM-CM9 .............. $260
SMEM-CM9 . ............. $180
BAREMEM-CM9........... $ 50
Controlier on assembled unit
add......... ... ... ..., $ 90
BlO-1600 BarelOcard. ... ... $ 50

Supports 8K of memory, 2 16 bit
parallel ports, 5 serial ports,
with manual and Molex
connectors.
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PRINTERS

Okidata
ML82A,120 cps, 10” .$409
ML83A,120cps, 15” .$895
ML84 Parallel, 200 caps, 15" .$1150
C. loth
8510AP Prowriter, parallel .. .$419
120 cps, correspondence quality
8510APD Prowriter, serial. . . . $585
F10-40PU Starwriter, parallel $1319
Letter quality daisy wheel
F10-40RU Starwriter, serial. . $1319
F10-55PU Printmaster ..... $1610
parallel, Letter quality daisy
wheel
F10-55RU Printmaster, serial $1610
DISK DRIVES AND CABLES

8”ShugartSA801 .......... $385
single sided

8” Shugart SA851 $585
double sided

FLC-66ftcablefromD&N ....$69

or OSI disk controller to 8” drive

5% MP1 B51diskdrive with. . $450
cable, power supply and
cabinet. Specify computer type.

FLC-5% cable forconnection .$75
to 5V drive and D&N or OSI
controller, with data separator
and disk switch. Specify
computer type

HARDWARE

0S| COMPATIBLE
10-CA10X Serial Printer Port. . $125
Specify Device #3 or #8
10-CA9 Parallel Printer Port . .$150
CMOS-MEM
64K CMOS static memory board,
uses 6116 chips, 3 16K, 1 8K and 2
4K blocks, Partitionable for multi-
user, OSl type disk controller, 2 IO
mapped serial ports for use with
D&N-80 CPU. Ideal way to upgrade
from cassette to disk.

64KCMOS-MEM ........... $500
48KCMOS-MEM ........... $405
24KCMOS-MEM ........... $260
16KCMOS-MEM ........... $210
BARECMOS-MEM ......... $ 50
Controller add.$ 90

210 mapped serial ports add. $125
on assembled memory board
Z80-102|0Omappedserial. .. .$160
ports for use with D&N-80 CPU

card
FL470 Disk Controller. ... ... $155
5%a or 8" drive

MICRO

STANDARD
CP/M FOR OSI

D&N-80 CPU CARD
The D&N-80 CPU allows the owner
of an OSI static memory computer
to convert to Industrial Standard
IBM 3740 single density disk for-
mat and CP/M operating system.
Double density disk operation is
also supported for 608K of storage
on an 8” diskette. When used with
a5 " disk system 200K of storage
is provided. Optional parallel
printer and real time clock. Also
available for polled keyboard and
video systems. Compatible with
C2, C3, C4 and 200 series 0S| com-
puters.

INCLUDES CP/M 2.2
D&N-80-1 Serial 8" disk $595
D&N-80-2 Video5's" disk $595
D&N-80-3 Video 8" disk $595
Option 001 $ 60

Parallel printer and
real time clock.

HARD DISK DRIVER $140
Allows D&N-80 CPU board to con-
trol OS140 or 80 meg hard disk unit.
Will not destroy OSl files. Will also
allow for a true 56K CP/M system.
Specify 40 or 80 meg drive.
BUSS TRANSFER $135
Allows for D&N-80 and OSI CPU to
be in the computer at the same
time. Toggle switch provides for
alternate CPU operation.
DISKTRANSFER $100
Utility program to transfer OSI
CP/M format disk to IBM 3740
single density format. Will also
transfer IBM to OSI format.
SYSTEM HARDWARE
REQUIREMENTS
D&N-80 CPU, D&N FL470 or OSI
470 controller, 48K memory at
0000-BFFF, 4K memory at D0OQO--
DFFF, two disk drive cables.
FORMAT TRANSFER $15
You supply software on 8" diskette
D&N will transfer OS| CP/M format
to IBM 3740 CP/M format. Can also
transfer IBM 3740 CP/M format to
0S| CP/M format. Original diskette
returned.
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Sqﬂware Catalog

Atari 800 Utility
Cartridge

Monkey Wrench I is a
ROM cartridge that plugs
into the right-hand slot of
your Atari 800. It provides
18 new BASIC commands
and 16 machine-language
commands. The new
BASIC commands include -
auto line numbering,
renumber lines, delete
range of lines, display all
BASIC variables and
values, scrolling up or
down, find string, ex-
change string, copy lines,
move lines, display disk
directory, cursor exchange
{no shift key needed), up-
per case lock, hex conver-
sion, decimal conversion,
and format program list
(separates and prints to the
screen or printer each com-
] 8 mand appearing on a
BASIC multiple command
line).

Price is $59.95. For
more information contact
Eastern House Software,
3239 Linda Drive,
Winston-Salem, NC
27106; (919) 924-2889.

P ERS I r Please send my Microscreens program |
ATTENTION ROGRAMM . | so | can begin fo get quick and easy |

. 1 professional quality monitor screens. |
At last! Microscreens, a screen generator pchoge Igts you Only $119.00.
produce clear, uncluttered, professional quality mpmtor screen | N |
formats . . . for only $119.00. Just a few lines of code in your BASIC is | Name i
all it takes. Develop selection menus, data-entry, 'inquiry display | Address |
and more . . . quickly and easily . . . because Microscreens: I City, State, Zip :
® provides configuration routines for ning of any data input field. | Phone 1
monitor control characters. Permits use on - e provides six different escape codes for  MCVSA _____ Bpdae__ |
any monitor. help, emergency stop or any other | Circle one I
® provides a "DRAW” program. Enables abnomal complication of input. | CBRASIC Compiler MBASIC Compiler |
programmer to create any screen format & can be INCLUDED in CP/M® BAGIC CB8O Compiler MBASIC Inferpreter i
on a blank screen. compiled programs or MERGE with the | Basic-80 Complier  Appke CP/M
® provides protected, unprotected and  MICROSOFTE BASIC Interpreter for Apple |l | oAppie Mt Apple Compute, Inc. Mcrosoft MBASC ™ot |
variable use fields. with Soffoard®. ' . | Microsoft, Inc.; CP/M™df Digital Resecrch, Inc. |
e provides edifing of input to dataentty @ 3 K memory for screen handling roufines; I |
screens and fuil data validity checking.  frequently less than your own code for 1 PMI, Incoporated |
® provides highlighting and reverse video  monitor input/output. PO. Box 87 I
features usage (when avaikable on youwr @ is @ MAXiMuUm flexibility screen generator. | Buckfield, ME. 04220 |
monitor). Reduces your programming time as much (207) 3362800
o fets you postion the cursor at the begin- as 40%. ORrRDER Now. $11900 | |

L e e e DEALER INQUIRES INVITED s s s s o
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Programmer Utilities
for Atari

AiDE (Absolute Disk
Editor] for the Atari is a
menu-driven system to
simplify the disk manage-
mant task. Telecom is a
communications package
that allows the Atari
400/800 to communicate
with any and all other
computers.

AiDE is  $29.95;
Telecom is $69.95. Both
systems run on the Atari
400/800 home computer.
Available from Roklan Cor-
poration, 3335 N. Arlington
Heights Road, Arlington
Heights, IL 60004.
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HELLO CENTRAL!

The single most important telecommunications program
available today . ..

“The most satisfying feature of HELLO CENTRAL! is its
user-friendliness. . . offers some features that have been
longed for in a terminal program. . HELLO CENTRAL! is a
great terminal program. . .consider this one.”

—SOFTALK (December, 1982)

“The manual is relatively easy to read. . .Most directions,
choices, and commands are either easy to remember or are
displayed on the screen. . .In my opinion, the best feature. . .is
the text editor. It allows you to write, insert, delete, and copy
blocks of text in a very efficient manner. . .can receive and
store text files written in Integer. . .Applesoft® BASIC and in
Binary Code. ..”

—DESKTOP COMPUTING (December, 1982)

Here are a few of the features standard with HELLO CENTRAL!

e 18,000 character buffer to store an unlimited number of lines, regardless
of length

® No need for 80-column hardware, because internal wordwrap eliminates

split words

Auto dial/answer and take-a-message

Accepts any ASCII file

Upper and lower case input and output

Multiple user-defined directories

Powerful text editor lets you modify incoming and outgoing information

Not copy-protected, allowing for easy back-up

Completely menu-driven

Program updates (when available) via modem

Ask forNo.26081................. only 399.00

Only HELLO CENTRAL! has all of these features for $99.00! Call 800-428-3696
or 317-298-5566 and ask for Operator 402.

Available for Apple 11® series computers, including the new lie®.
Apple II, H-PLUS, lie, and Applesoft are registered trademarks, of Apple Computer, inc

SAMS BOOKS & SOFTWARE
HOWARD W. SAMS & CO., INC.

4300 West 62nd Street P.O. Box 7092
Indianapolis, IN 46206
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computer mail order

PRINTERS
B8MITH CORONA

Call on $50.00 Factory Rebate!
TP-1 ... s -.....8499.00
Tractor Feed ... . ... ..... $129.00
Ultrasonic | Typewriter . .. $439.00

C.ATOH(TEC])

Prowriter 8510P .. ..
Prowriter 85108 ... ...
Prowriter 1550P .. ..
Prowriter 1550S
Starwriter F10-40... ... .. . $1259.00
Printmaster F10-55... .. $1849.00
OKIOATA

eaale

Call on Eagle 8 Bit & 16 Bit
Computers & Software

CALL
CALL
o .. ... . .. CALL
CALL
CALL
............. CALL
108
MicroPrism . ......3849.00
132 (Fully Cnnliguud) ....81599.00
80 (Fuily Contigured) ... $1399.00
Call tor other contigurations.
BTAR
Gemimi 10. ... .. ... $349.00
Gemim 15 .. .. $489 00
Serial Board . .. e $75.00
OAISBYWRITER

2000 (Letter Quality). .. .. $1049.00
Tractor Feed . P $109.00

OlASLOD
820 P ..$999.00
830 e e $1789.00

. L ]
W TeleVideo

e —

MOOEMS
HAYES

Sman 1200 (1200 Baud} ...
Chronogreph................
Micromodem 100...........
Micromodem )
Micromodem u(mm term}
Smart Com 1} .

NOVATION

J-Cat .
Cat

103 Smart Cat .
Appie Cat it .......
103/212 Smart Cat
212 Apple Catlll ...
Apple Catil 212 Upgrade....$309.00
ANCHOR

Mark | {RS-232)...............

Mark |1 (Atari)......... .
Mark 111 (T.1.-99) .
Mark IV (CBM-PET)
Mark V (Osborne).
Mark VI (1BM-PC)
Mark Vi (Auto Ans./Auto Dial) ... $119.00
TRS-80 Color Computer ..... $99.00
9 Voit Power Supply
Mark VIl

NEC
3B8BO0OPRINTER... 51549

PERCOM/TANOOM
ORIVES
5% 180K Disk Drive .$249.00

5% 320K Disk Drive .$299.00
AMOEK
310A Amber Monitor ....... $189.00

310G Green Monitor.
Amdiak (3Y4" Drive) ..

...$179.00
.$879.00

XY Plotter .$849.00
Color il -..$599.00
ABT
Combo Card 84K .........., $429.00
QUBIE
PC Keyboard ................ $219.00
SOFTWARE
MicroPro WordStar/MaiiMerge .. $349.00

1L.U.S. Easywri
1.U.S. Easyspeller........... $129.00
Peach Package (GL/AP/AR)...$419.00
PROFESBSIONAL
9...$319.00
CONTINENTAL
BOFTWARE
1stClass Mail/Form Latt ..$89.00
The Home Accountant Plus .. $108.00
BYNAPSE
File Manager................ $1719.00
MMS8
Privecode Phone............ $239.00

C. commadore

1520 Color Printer/Plotter . .. $188.00

1528 80 Column Printer....$338.00
1430 Data ..369.00
1541 Single Disk Drive .$339.00

1600 VIC Modem ..
1610 VIC Term 40..
1850 AD/AA Modem ...
1701 14" Color Monitor
1311 Joysticks (sach)
1312 Paddles.
111ovIC 8K, ...

1211 Super Expander
1906 Super Alien
1910 Redar Rat Race
1917 VooDoo Castle
1922 Cosmic Crunches

1924 Omega Race
110VIC 20 Reterence Guid:
CBM 84 Reference Guide....$18.00
EABY BUBINESS
SER(ES 84
Essy Flle...........cvnvnnnn.

Eaay Finance
Eany Mail .. .. -
Easy Script ...................

Word Machine/Name Machine. .. $23.00
PROGRAMMER
SERIES 84
Assambler

Pet Emuistor .
Screen Editor

TERMINALB
10, ... .$559.00
912C . . ... .3689.00
820C $739.00
925C ... $719.00
950.. . ... $929 00
COMPUTERS
B800A .. o ... $1259.00
802. .. .. P . $2849.00
802+ : B $4895.00
808/20 - .34949.00
8168/40 ..o ...38999.00
803........ c ... $1949.00
1802G -...-$3399.00
1803 ... ... ... CALL
COMPUTERB
6000 . CALL
8001A B $719.00
8031 . $719.00
801z ... . . $549 00
PRINTERS
8023 . $419 00
7710/7730 $2249.00
3510/3530 .. . $1549.00
MONITORS
JB-1280 . $119.00
JB-1201 . - $149.00
Jocay2iz. L .$299.00
Jc-12-202. ... c......$299.00
JC-1203 . ..$569.00

MONITORS
AMOEK
300G e . ...$159.00
300A. . ............... ..$189.00
310G ... ... ... L. ....8179.00
310A | - .......8189.00
Color |l ... ... PR $299.00
Color il . - $599.00
Cator 11A R ...-$799.00
Colorill . .. B So.. ...$349.00
BmMmc -
12AU 12" Green ...$79.99

1401 13" Color(Mid-Res) .. $369.00
9191 U 13” Composita ... $329.00

TAXAN

AGB 1 (Hi-Res}..... ........ $299.00

RGB Hl . .. .. ...-%499.00

12 N Green... .. .. .... $119.00

12 A Amber ... B ...$125.00
ZENITH

ZVM 121 $95.00

ZT-1 Terminal . ... .3369.00

u.e.l.

Pi1,9" Grean ...
Pi 2, 12" Green
Pi 3, 12" Amber.
Pi 4. & Amber
1400C 14" Color

READY FORMS
170r2"Address Labis(Tract.Feed)..$9.95
15" Report Paper (Tract. Feed). .. $24.95
8Y2"Bink Wit Paper(Tract.Fesd). $19.95
84"'Bink Env(Tract.Fead)....$14.95

SANYO
MB1000 Computer........ $15989.00
INCLUDES FREE SOFTWARE!
MicroPro. WordSter, Caicstar,
Mail Merge & Report Star.
MB 180 Add on Dri ..$539.00
5500 Letter Quality Printer ... $699.00

PANASBONIC
JR200U 32K Purs. Computer . .. $309.00
MONITORS
TR-120 12" Hi-Res Green ...$159.00
CT-160 10" Duai Mode Color. .. $299.00
DT-D1000 10" RGB ......... $349.00
O7-D1300 13"RAGB/Compos.. ..$429.00

TIMEX
SINCLAIR
1000

539.95

18K Memary Moduile

Check Book Menas:
The Qrganizer....

Stock Option .
Loan & Mortgage Amorti
Mindware Printer .. .. 5

CORBYTE BOFTWARE
Graphics. ...

Home Budget:

Home Inventory .............. $12.99
Income Tex... B . -.314.99
Mega Mind .

Salvo.

The Quiz..

Vi ™ Support

ART ANO MUSBIC
BERIES 84

Music Machine

Music Compos.
Meta Music | . ...

COMMERCIAL OATA
Motor Mouse/20 ............. $23.00
Cantipode/20 ..
Froggee/20 .
Froggee/84...................

CREATIVE S8OFTWARE
Astro Blitz
Black Hole
Trashmen.
Home Financa .

Homae inventory ..

umMi

Amok ...
Msteor Run.
Alien Blitz ..
Vitarm A . ... .
The Alien ...................0

‘Power

8400 Letter Quality Printer ....CALL
Spall Master. ................. $99.00
ZRamadds CP/M* 4 84K....$549.00
Silicon Office
Calc Result. .
The Manager ..
The Soft Rom .
Jinsam
ADA 1600 CBM to Parl. Int.

ADA 1450 CBMto Serisl Int....$89.00

PROFESSIONAL
BOFTWARE

Into Pro .

Word Pro 5 Plus. ..
Administator
Word Pro 84 ... ...
CAROCO
VIC 2Q/CBM 84
Light Pen ... .....cc.cooeiuini.
e Interface ...
@i Printer Interface. ...
3Siot Expans. Intertace(20 only)...$32.00
6Siot Expans.interface{200nly)...$79.00
HES
Shamus (ROM} ...............
Protector (ROM) ..............
Robot Penic (RO
Pirates (ROM). ...
HES Writer (ROM) ............ $20.00

Call on our Large Selection of
VIC 20 & CBM 64 Software, such as:
EPYX, Microspec and Kansas City
Software.

PC-1500
POCKET COMPUTER

$169.
PC1250.... 889.00

CE 150 Printer, Plotter and
Cassette Interface Unit. .. .. $172.00
CE152 Cassette Recorder ...$82.00

CE1558KRam Expans. Mod.
CE125 Printer/Micro Ca
Statistics Pack

computer mail order west

S800-648-3311

charges. NV and PAresidents add sales tax. All items subject to availab
most all computers on the market. Call today for our new catalog.

N PA. CALL (717)327-857

OEPT.615, 477 E. THIRD 8T, WILLIAMBPORT, PA 17701
No risk, no deposit on C.0.D. orders. Pre-paid orders receive free shipping within the UPS Continental United States with no waiting period for certified
checks or money orders. Add 3% (minimum $3.00) shipping and handling on all C.0.D. and credit card orders. Larger shipments may require additional

ityand price change. NOTE: We stock manufacturer’'sandthird party software for



FRANKLIN

Callfor price and information
on the NEW FRANKLIN
Computers!

Disk Drives, Software and
System Specials

PERCOM|

MHBKDRIVES FORATARI
AT88-51..
AT88-A1......
AT88-S2.......
RFD 40-S1 .
RFD 40-AY .
RFD 40-S2 . .
RFD 44-S1 ..__...
RFD 44-S2 ...

A

ATARI

e o G (3

ATARI 800
48K

o )
> a
= A CQ

“Reflects $100.00 ATARI Rebate!

HOME

FLOPPY OISKS
MAXELL
MD {Box of 10)...............
MD 1(Box of 10)

ATARI 600-16K |
$199.

COMPUTERS

ATARI 1200-64K

ALSO AVAILABLE! FO 18 N NQOQW IN STOCK!
FOI{87D0).................. $50.00
VERABATUM
. 810 Disk Drive .............. $429.00 -
MICRO-8CI 5/ SS00 ...l $26.00 ON-LINE
54" DSDD ... .. $38.00 Inhome Keyboard/Atar 400.. $89.00  jypreaker. ..
018K DAIVES FOR 1010 Program Recorder ... .$74.00  googem
APPLE & FRANKIN ELEPHANT 102040 Column PrinU/Piot ... $269.00  wizard and Princess .
S/ SSSD ... 1025 80 Column Printer....$489.00 11y Next Step.
4SS DD ... 1027 LetterQuality Printer ... $299.00
Sv" DS DD 1050 Double Density Driva. .. $379.00
€2 Controlle HEAO 830 Acoustic Modem.......$159.00 )
€47 Controller Disk Head Clesner ... 850 Intertace Modute ......$189.00 Cross Fire (ROM| . $36.00
CX40 Pair Joysticks........ $16.00 Some ON-LINE Products are also
alRIua CX418 Home Manager Kit ... 389.00 available tor Apple & 1BM.
RANA DIS8K ORIVES Bandits (Apple) CX419 Bookkeapar Kit ......$195.00 Cail for intormation!
Elite 1 plus (Apple/Frenkiin)...CALL Beer Run (Appie| CX482 Educetor Kit ........ $129.00 BYNARBE
1000 (Atari) Frae Fall (App CX483 Programmer Kit ......$54.00 )
Appie CX488 CommunicstorKit ... $229.00 File Manager 800 plus.... ..369.00
: ; . Chicken (ROM) ...
Snake Byle (Appls $24.00 CX7101 Entertainer Kit ... .. . Picnic Paranoia (RO
sSYSCOM Invitation to Programming | ... $18.00 .
Fast Eddie {Atari ..$21.00 .
Invitation to Programmi Claim Jumper (ROM, $34.00
Turmoil {Ate ogramming .
48K Color Computer Slime (ROM).......... . $34.00

APPLE COMPATIBLE

$598.

Deadly Duck (VIC)..

4002 Besic L

VISICORP
for Apple,iIBM & Franklin
Visidex .
Visithe ..
Vvisiplot .
Visiterm.
Visitrand/Plot .
VisiSchedule
Desktop Plan
Visicalc{Appiail,CBM,IBM) ...$179.00
Visicorp prices tor IBM may vary slightly.

B8RO0OERBUNDO
Appie Panic ...$23.00
Dawid's Magic ...
Star Blazer. .. - .
Arcade Machine.. $34.00
Choplifter
Serpenting ................... $27.00

INFOCOM

Deadlina(Appie.|BM Atari)...$35.00
Star Cross

Zork I, Hor il ..
MpCc
Bubdisk (128K Non Volitare) . .. $849.00

..$399.00
Appie/Franklin Ram Disk...$999.00
KRAFT
Apple Joystick ............... $44.00
CONTINENTAL
B8OFTWARE
TaxAdvantage (Apple/Atari). .. $45.00
Home Accnt. (Appte/Atar,
18tC). Mail/F orm Letter(Appl
The Book of Apple
The Book of Atari
The Book of Apple Graphics ...$14.95

4003 Assembler Editor
8121 Micro Assambiar.
8126 Micro Soft.
405 Pitot (Edu.)

INTERFACES &

ACCESSORIES
80 Column Apple Card .....$159.C0
Appie Parsi. Printer Interfaca ... $89.00
Atari 850 to Paral. Printer Cabie ... $29.00
RS232-RS232 Cabies........ $29.00
Centronics Parsl.-Persi.Cables . . . $26.00
Cait on IBM, Qsborne, Daisywriter,
Ateri, Commodore, Apple and Frenklin
Cards, Cables and

ATARI

HEWLETT
PACKARO

Donkay Kong
E.T. Phone Home
Eastarn Front {1941) ..

Superman Il
Star Trux...
Astaroids
Basketbal
Computer Ch:
Juggles Hous

ARX

HP75...$749

HP41C ... .. $149.00 Text Formatter
HP 10C . Family Budge
HP11C Eastern Front..
HP12C Family Cash .
HP 15C

HP 18C

For HP41/41CV Outlaw
HPIL Module Holy Gi .-
HPIL Cassatte orf Printes Player Plano .
Card Reader................. Keyboard Orgen .
Extended Functions Madule...$64.00 Numbar Blast. ...
Time Modul

Frogmasler
747 Land Simulet
Bumper Pool

Mathmatics Pec
Reai Estate Pac

invitation to Programming )

My First Alphabet .. .......

Shamus {(ROM)
Protector (RQM)
Oodge Racer {C/0) ...
Nautilus {(C/D) ........
Shadow World {C/D) .
Survivor (C/D) ..
Drelbs (C/D) ... ... ........
Necromancer (C/D)
Pharah's Cume (C/D).........
Fort Apocolypse (C/D} .

DATAB0OFT
Pacitic Coant Highway ... ... $2%5.00
Canyon Climber
Tumbie Bug:

Shooting Arcade
Ciowns and Bailoons
Graphic M
Graghic Gen:
Micro Painte
Text Wizerd.

Sands ot Egypt .
Moon Shuttle. ...$25.00
ZAXKOW. . ... .$29.00

..$29.00 ALIEN
Atari Yoice Box .. ..$119.00
$18.20 Apple Voice Box . ...$149.00

MEMORY

Axion 32K Ram. ....389.00
Axion 48K Ram ..$139.00
Axion 128K Rem $399.00
Intec 32K Board. ....$74.00
Intec 48K Board. ............. $99.00
Intec 84K Board (400 onty)...$149.00

WIiCD

Joystick

Famous Rad Ball.
Appls Trackball ..
Atari/VIC Trackball .
Apple Adaptor...

computer mail order

ATARI 400
18K......... CALL
32K......... CALL
48K......... CALL
84K.........

casa
K-razy Shoot Out
K-razy Krittars
K-razy Antics .. ..
K-star Patrot .
Stick Stend ..
EPYX
Crush, Crumble & Chomp ...
Crypt of the Undead. ...
Curseof Re....
Datastones & Ryn .
Invasion Orion. ..
King Arthur's Heir .
Morloc's Tower..
Rascus st Rigel .
Ricochet
Star Warrior .
Tempie of Apshai .....
Uppar Reaches of Apsha
B8PINNAKER
Snooper Troops # 1.,
Snooper Troops 2 2..

Rhym.
Kindercomp
ADKLA

Wizard of Wer (ROM}
Deluxe Invader (ROM). .
Gort (ROM) ..
FIRGT 8TAR
AstroChase ........... ......

Minerd4g9er....................

GAMESBSTAR
Baja Buggie
Footbail. -
aungECo -
Raster Bloater ................

Laetter Pertect 40/80 Coil. Disk. . .
Letter Pertact 40 Col. ROM ...
Lettar Perfact 80 Col. ROM ...
Data Perfact 40/80Cot. Disk

Maii Merge ...................

CALL FOR APPLE/LJK PROOUCTS
aT3

80 Col.Cardtor Atari800....$279.00
INTEC

Real Time Clock $39.0C

We also stock software by:

Adventure International,
Eduware, Creative Soft-
ware, Dorsett Educational,
IDSI, Romox and Artworx.
Call tfor details and prices

800-233-8950

INTERNATIONAL ORDERS: All shipments outside the Continental United States must be pre-paid by certified check only.Include 3% (minimum
$3.00) shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available from both Computer Mail Orderlocations to qualified

computer mail

ordenr east

IN NV. CALL (702)588-5654
DEPT. 615, P.O. BOX 6688, STATELINE, NV. 89449

Educational Institutions. APQ & FPO: Add minimum $5.00 shipping and handling.




FREE!

A six-pack of tasty
Apple** posters!

| Here’s your chance to get any or all of these beau-
tiful 16 x 24 posters Free! except for just a small
postage/handling charge! Commissioned by Data-
most, and painted by well-known computer artist, Art Huff,
each is a unique experience in design that will grace your home
or office.

To get your posters, visit your favorite computer store and
pick up a coupon where you see the counter display shown
below. Fill out the coupon and mail it to Datamost. For each
individual poster you want Free, include a registration card
from any Datamost software package. Send only $1.75 postage/
handling fee with each order. (Note. Without a Datamost regis:
tration card, the Posters are available at only $5.95 each, plu
same postage/ handling charge.)

Be the first to collect the entire series of these magnificent
exclusive, and FREE Apple*posters from Datamost!

Loék fdr tﬁi; poster displa mﬂ DATAMOST

at your computer store. 8943 Fullbright Ave., Chatsworth, CA 91311. (213) 709-1202
Copyright 1983 Datamost Inc.

YES! 1 want To Participate in the Datamost
FREE APPLE* POSTER OFFER

Please sign us up and send me a complimentary set of the Six full color Apple

o Posters.
POSTERS Twouldlike: _ window banners.
o counter cards w/coupons.

Name: Title
Store/Business Name
Address:
City: State Zip
Mastercard Visa No

DATAMOST
*The posters are exclusive products of Datamost, Inc. and are

not connected with, or authorized by Apple Computer, Inc. 8943 Fullbright Ave., Chatsworth, CA 91311 (213) 709-1202
**Apple is a trademark of Apple Computer, Inc. e I U
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Software Catalog (continueq)

Electronic Report Card

The Report Card, for
the Apple, tracks the pro-
gress of up to 300 students
per diskette. The program
calculates student and
class averages and ranks
students within their class.
Exercises, quizzes and tests
can be individually weighted
for their effect on the final
grade. The manual includes
a reference section and a
tutorial for ease of use.

Price is $60.00 available
from Sensible Software,
6619 Perham Drive, W.
Bloomfield, MI 48033;
(313) 399-8877.

Vi

{ AIM + POWER

/

!i rom  COMPUTECH

J| All prices

( pric: Check the

| Postpaid outstandin

M| (Continental 9

W us. — documentation

. . . Wi

| otherwise ili',&%'f')ed th

4 $2 credit) | -

i Top quality power supply designed to Rockwell’s specs for fully

y‘ populated AIM 65 — includes overvoltage protection, transient

} suppression, metal case and power cable:

,‘ PSSBC-A (5V 2A Reg; 24V .5A Avg, 2.5A Peak, Unreg) ...$64.95
Same but an extra AMP at 5 volts to drive your extra boards:

)4 PSSBC-3 (5V 3A Reg; 24V .5A Avg, 2.5A Peak, unreg) ...$74.95

( The professional’s choice in microcomputers:

!4 AIM65/1K RAM.......$429.95 BASIC(2ROMS) ...... $59.95
AIM65/4KRAM.. . ..... $464.95 ASSEMBLER (1 ROM) . .$32.95

) FORTH (2 ROMS) ...........$59.95.

’( SAVE EVEN MORE ON COMBINATIONS

) AIMB5/1K + PSSBC-A .$479.95 AIM65/4K + PSSBC-3 .$524.95

;‘ We gladly quote on all AIM65/40 and RM65 items as well.

ORDERS: (714) 369-1084
4
( P.O. Box 20054 < Riverside, CA 92516 @
California residents add 6% sales tax Circle No. 79

Serpent Game for Atari

In Serpentine for the
Atari 400/800, giant
serpents set forth to slay
their slithery cousins. The
snakes lay eggs and fight
ferociously to protect their
young. A fast arcade-style
game with five maze con-
figurations and many levels
of play.

Price is $39.95. Avail-
able from Broderbund Soft-
ware, Inc., 1938 4th St
San Rafael, CA 94901; {415)
456-6424.

Apple Tax Planner

Tax Planner helps
minimize personal tax
liability through vyear-
round planning. The pro-

(continued on page 112)

-~

Appie Tree
Electronics

Maxell  Boxof 105", SS-DD $29.00

VFRANU.(LIN ACE 1@@@

The Professional Personal Computer
INTRODUCTORY PACKAGE

® Franklin Ace
1000

® 1-Disk drive
® Green Monitor

*1595

CALL FOR THIS MONTHS SPECIAL!
1-800-835-2246 EXT. 211

OR
702-452-5589
L ast Charleston Blvd.
o 5130 & ;E'he AIMr Blvd

Las Vegas, Nevada 89122
Add $3.00 for shipping, hondling and insurance
Nevada residents add 5.75% saies tax. Please inciude
phone number
Equipment subject to price change and avodability

No. 61 - June 1983 MICRO
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Software Catalog (continued)

gram is designed for tax
practitioners, estate plan-
ners and attorneys, plus
banks and trusts who do in-
come tax projections for
clients. The Planner helps
build client data bases for
use during subsequent tax
seasons and in serving more
clients. Individuals who do
their own financial plan-
ning will also find the Plan-
ner helpful.
User-modifiable para-
meter files for each year
permit long-range tax-
planning options. Up to
four client data files can be
handled at once — the first
to hold current data, addi-
tional files to reflect assum-
ed data changes. Up to four
different assumption data

files for a given year and tax
calculations for four dif-
ferent years can be pro-
grammed.

Tax Planner cost is
$300.00 available from
CPAids, 1061 Fraternity
Circle Drive, Kent, OH
44240; (216) 678-9015.

Leap into

d new

dimension

i

Our Software and
hardware catalogs list the
newest and most perti-
nent products on the
market. The easy-to-read
entries offer quick infor-
mation for our readers.
Use these catalogs to pre-
sent your products. Send
your press releases to:
MICRO INK

P.O. Box 6502

Ambherst, NH 03031

CARDBOARD 3
An Economy Expansion Interface
(Motherboard)

For the VIC-20® Personal

Computer
The "CARDBQARD/3" is an expansion inter-
face designed to allow the user to access more
than one of the plug-in-type memory or utility
cartridges now available. It will accept up to 3
RAM or ROM cartridges at once. For example
® 16k RAM + 16k RAM + 3k RAM
® 16k RAM + 8k RAM + Super Expander
® 16k RAM + 8k RAM + Vic-Mon
® 16k RAM + 3k RAM + Programmer’s Aid
® High quality T.R.W. gold plated connectors
® This board is fused
® 90 day free replacement warranty covering
everything except the fuse

$39.95

112

C COMPILERS-COMMON FEATURES:
ibility e dard float, double, and long support * run time library with full 1I/0
and source * fast compilation and execution « full language.
AZTEC C 1IIlCP/M (MP/M)  $199
» produces relocatable 8080 source code ® assembler and linker supplied « optional M80 interface ¢
SID/ZSID debugger interface © library utility « APPLE requires Z80 and 16K card

AZTEC C ][ APPLE DOS $199
* relocating assembler supplied * APPLE SHELL o VED editor @ library and other utilities

CARDBOARD 6
An Expansion Interface for VIC-20®
® Allows memory expanston up to 40K
® Accepts up to six games
@ Includes a system reset button
® Al slots are switch selectable
® Daisy chain several units for even more

* UNIXVER 7 ¢

* requires 16K card versatility
€86 IBMPC MSDOS CP/M86 $249 $87.95
» directly produces 808878086 object code * linker supplied :
TO ORDER:

Manuals—$30 ORDER BY PHONE OR BY MAIL-Specify products and disk format

MANNX

software systems
Box 55, Shrewsbury, N.J. 07701 (201) 780-4004

P. 0. BOX 18765
WICHITA, KS 67218
(316) 263-1095

Personal checks accepted
(Allow 3 weeks) or

C.0.D. (Add $2)

Handling charge $2.00
VIC-20® is a registered trademark ot Commodore
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CP/M FORMATS: 8" STD. HEATH, APPLE, OSBORNE, NORTHSTAR,  OUTSIDE USA-Add S10 In N.J add 5% sales tax
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New Publications
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TS FREE!

Announcing the NEW, Summer 1983 Moore Computer Forms and Supplies Catalog

= Qur new, 80-page Summer Catalog features
more than 800 quality, brand-name products—
all guaranteed to meet your 100% satisfaction
or your money back

= For all your computer or word processor needs,
a wide selection of magnetic media, disk stor-
age, binders, ribbons and furniture

& QOver 40 pages of multi-purpose computer forms
and labels at low prices, including an ALL-
NEW 34-page section of imprinted forms

& Unmatched customer services, like fast order
processing, custom imprinting, emergency over-
night delivery, plus exclusive toll-free Techni-
cal Product Assistance

Now with a NEW 34-page
computer forms section!

] YES! send me a FREE 80-page, full-color
copy of the Summer 1983 Moore Catalog

1-800-323-6230 L

{In lllinais, Call {312) 459-0210)

Mail this coupon or call
toll-free

| |
| I
I I
‘ YOUR NAME TITLE BUSINESS PHONE |
Catalog Group |
| '\ \ MOORE COMPANY NAME |
| N LA BUSINESS
| MOORE ADDRESS :
| A Division of Moore Business Forms cry STATE ap |
| P.O. Box 20 COMPUTER MAKE AND MODEL |
| Wheeling, IL 60090 |
l Dept. 123411 TYPE OF BUSINESS NO. OF EMPLOYEES
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Now you
can have full-color,
high-resolution graphics
for your Rockwell

AIM computer.

You get:

® 16 colors
e Text

® 192 x 256 Pixels

AIM Graphicsincludes its
own 16K dynamic RAM
memory, and uses no system

RA

M.

You get AIM Graphics,
start-up software and data
pack for $175.00.

Call or write today to order
or get more information.

Rockwell AIM is a trademark of
Rockwell, International

DESIGN DINAMICS

1830 Soscol Avenue

Napa, California 94559

Yes! I want AIM Graphics!
Name:

Firm:

Address:

City: St Zip

For immediate response, call now:
(707) 257-6000

Circle No. 84
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Hardware Catalog

Atari Speech Synthesizer

VOICE BOX I for ATARI 400/800
computers requires a 32K disk system.
It offers many features, including the
abilities to speak with inflection, to
speak in foreign languages with correct
foreign spelling as input, and to sing
with voice and 3-part music.

VOICE BOX II contains a library of
30 famous songs and a comprehensive
music system that allows you to enter
new songs easily.

Software provided can convert the
bottom two rows of the Atari keyboard
into a piano with a range of 3% octaves
using the shift and control keys. You
can also have programmable musical
sound effects such as tremolo, vibrato,
and glissando.

Price is $169.00. For more informa-
tion, contact The Alien Group, 27 West
23rd Street, New York, NY 10010;
(212] 741-1770.

Color Computer Keyboard

SUPER-PRO replacement keyboard kit for TDP-100
and Radio Shack Color Computers offers complete com-
patibility and operator convenience.

Price is $69.95. An additional plug adapter, priced at
$4.95, is required when upgrading computers manufac-
tured after approximately October, 1982.

Available from dealer or Mark Data Products, 24001
Alicia Parkway, No. 226, Mission Viejo, CA 92691,

114 MICRO

Voice Box Il for ATARI

Speech Synthesizer with Singing and Inflection

Epson FX-80 Printer

The Epson FX-80, a high-performance bi-directional
printer, combines a printing speed of 160 characters-per-
second with features that provide sophisticated printing
for a wide range of applications.

The FX-80 offers a software-selectable choice of elite
{12 cpi) or pica (10 cpi) print spacing. In addition, users can
send their own special fonts from their computer system
to the printer, downloading the font into the printer’s
memory.

Other features include a one-to-one graphics ratio and a
2K-byte buffer, which allows buffered printing on longer
productions. The FX-80 provides 9x9 dot-matrix
characters with full descenders and is downward compati-
ble with the Epson MX Series of printers. It offers propor-
tional spacing, pin- and friction-feeds, and a standard
parallel communications interface, with serial pr IEEE 488
interfaces also available as options.

Normal, emphasized, bold and double-emphasized
printing densities provide flexibility.

Price is $699.00. Available through Epson retailers. For
more information contact Epson America, 3415 Kashiwa
Street, Torrance, CA 90505; {213) 539-9140.
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Atari I/0 Package

The MOSAIC 170 Package can help give the ATARI
computer direct ties to the real world. The four ports on
the front of the ATARI computer connect directly to a PIA
for use as output as well as input ports. Now ATARI
owners can build custom program controllers, interface to
home control circuits, or use any hardware the imagina-
tion can devise.

The 1I/0 Package comes with four, nine-pin connectors,
four, twenty-four-inch lengths of nine conductor ribbon
cable, and complete documentation for their use.

Order number H-309, Price $18. Available from Mosaic
Electronics, P.O. Box 748, Oregon City, OR 97045.

The Tasman Turtle, a program-
mable robot, is available for the Apple
Il or other parallel interface micros as
well as those with an RS-232 interface.
All turtles can move and turn, toot
their horn, blink their eyes, draw with
a pen and ‘'feel’” through touch
Sensors.

A talking version of Tasman comes
with a basic vocabulary of 150 words,
expandable to more than 600 words.
Another option is an electronic com-
pass that indicates directional change.

Prices begin at $999.95. For more
information contact Harvard
Associates, Inc., 260 Beacon Street,
Somerville, MA 02143; (617) 492-0660.

The Tasman Turtle
interfaced to an Apple II
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THE PROFESSIONAL’'S CHOICE
FORTH — A Tool for Craftsmen!
It has been said that if Chippendale had made programs he would
have used FORTH as his tool. If you want to learn how to program,
use a teaching language—PASCAL or BASIC. If you know how to
program, use a language designed for craftsmen—FORTH.

FORTH Systems
For all FLEX systems: 6800 & 6809. Specify 5’' or 8" diskette and
hardware configuration. For standalone versions, write or call.

** tFORTH—extended fig-FORTH (1 disk) $100($15)

** tFORTH + —extended more! (35" or 2 8" disks)  $250 ($25)
tFORTH + includes 2nd screen editor, assembler, extended
data types and utility vocabularies, GOING FORTH CAl course
on FORTH, games, and debugging aids.

TRS-80 COLORFORTH — 10K ROM Pack
Full screen editor. Will work on 4K, 16K, or 32K systems
$110 ($20). Disk versions available.

Applications Programs
** firmFORTH 6809 tFORTH + only $350($10)
For target compilations to rommable code. Deletes unused
code and unneedec dictionary heads. Requires tFORTH +.
** TINY PASCAL compiler in FORTH. 6800/09 375 ($20)
** FORTH PROGRAMMING AIDS: Extensive debugging, decom-
piling, and program analysis tools. $150($10)

Manuals alone, price in (). Add $5/system for shipping. $12 for

foreign air. Talbot Microsystems
1927 Curtis Ave., Redondo Beach, CA 90278
(213) 376-9941

(TM) tFORTH, COLORFORTH and firmFORTH are trademarks of Talbot Microsystems.
(TM) FLEX is a trademark of Technical Systems Consultants. Circle No. 85

RAM

For ATARI

with Lifetime Warranty

64K Board (400) $150
48K Board (400) $115
32K Board (400/800) $ a0
Real Time Clock (so0) $ 50
16K Board (VIC-20) $ 80

FREE SHIPPING ANYWHERE IN US.A.
INTEC
PeERIPHERALS

Corp

906 E. Highland Ave.
San Bernardino, CA 92404

(714) 881-1533 ' &D

VIC-20 is a Trademark of Commedare, Inc.

ATARI, 400, 800 are Trademarks of ATARI, Inc.

Circle No. 86
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and fine utility.” programs

Rainbow Review—Aug.82 this rogr’am.. . SUPER!” VI@ 2()@ g @@@@@B@RE 64:
Single control key input of 80-US Review—Nov.82 222222 2 PR PPY YT TS SR
BASIC commands. $34.95 A smart communications package.

Sejiware

2AP! - Climbing the corporate {adder could be fun except for all that falling paperwork. This Hires arcade

Disk or Rompack $49.95

Spectrum Stick

More like afcade loystICkS type game allows up to 4 players to advance through each floor to scale the corporate ranks. Be careful,
tha“ a"ythlng we ve yet coco/EAD . it's easy to be ZAPPED! CARTRIDGE for VIC 20® $29.95
encou"tered_" color cOmputer Edltor CITCE;:: - Eight graphic games on tape with complete manuai to explain gaming :;T;q:;: ;cg
Rainbow Review—Oct.82 . '
Response and control put the oy Assemmer aﬂd Debugger Ward Wizard For The VIC 20® - (Requires at least BK memory expansion) A user friendly WORD PROCESSOR
back in color computi $39 95 9 with optional joystick control Easy edit and string manipulation commands. Full use of function keys,

puting. - SG 5 Delete Word, Search functions and Full Justification. Use VIC 20® printer, or any Centronics compatible

printer connected to the user port. On Tape {supports disk). $34.95
H H . H Bomber Word - A unique graphic word game on cartridge that provides the full thrill of arcade action.

snectrum Paddle FOf ql!ICker Slde'tO'Slde aCtlo" Complete with six modes of play options for added enjoyment. Play against the computer or another
and higher scores. $19.95 player. 6 to adult. For VIC 200 $29.95

Tic Attack - A fast action arcade game on Cartridge that challenges all of your dexterty. Written in
machine {anguage for special audio & visual effects. Over 100 leveis of play. High score indication. for

CALL NOW SEND T vIC 20° $29.95
212-441-2807 DEPT. €2 93-15 36TH DRIVE Dot-A-Lot - As you wander through life collecting Berries, you happen upon some magucal fruit. Pick one

Al - 3 1
Ml Fo: FAST DEI'WE'“ . wooDHmEN' LA 11421 and the treasures appear, but the Meanies are out today looking to spoil your fun_Defeat them and con-
orders plus $2 shipping NY residents add sales tax tinue on to a higher level. An ever changing maze pius arcade type animation to provide a real winning

Circle No. 87 CARTRIDGE for the VIC 20® $29.95

Triple Play - Three games that are both fun and educational CROSSWORDS {requires at least 8K expan-
sion). Five complete puzzies are included. CRYPTOSOLVE will help you solve thase cryptic messages found
in newspapers, and magazines with a systematic computer technique. included are approximately 50 dif-
ferent puzzles. You can even enter your own cryptic messages. HIDDEN WORDS will display a matrix of
seemingly random letters on the screen. You should be able to find many words. Included are approx-

-
OS | DISk users imately 25 different puzzies. For VIC 20® ONLY $29.95 for afl 3

KEYQUEST - Qur exciting new Arcade type game that takes you through the many levels of an ancient
dungeon while gathering treasures and gaining experience ponts. Monsters, magical keys, and hidden

. . passages all add to the excitement. ON CARTRIDGE for VIC 20® ONLY $34.95
Double your disk storage capacity
Without adding disk drives SKETCH PAD & CHAR-GEN - A high resolution drawing program that will allow you to save your pictures to
tape. Also included is a simple to use character generator that will alfow you to design a different
Now you can more than double your usable floppy disk character for every printable key. Create game creatures, foreign alphabets, secret symbols or other
storage capacity—for a fraction of the cost of additional special characters. One set is included. On tape for the VIC 20® $24.95
disk drives. Modular Systems’DiskDoubler ™ is adouble- NYURNNEERENENRERENYNYENNEE YNy
density adapter that doubles the storage capacity of H
each disk track. The DiskDoubler plugs directly into an ar dwar €

OSI disk interface board. No changes to hardware or
software are required.
Expand-0-Ram - 16K Expansion Board for the VIC 20® with reset, memory write protect, full memory

The DiskDoubler increases total disk space under OS- allocation, plus TWO slots. Like having 2 products in 1. Can be used as a cartridge development system
65U to 550K; under OS-65D to 473K for 8-inch floppies, too. $119.00
to ,163K for mini-floppies. With the DiskDoubler, each Universal Tape Interface & Duplicator - (Use on the Commodore 64% and VIC 20% ). With this device, you
drive does the work of two. You can have more and can easily load, save or even duplicate tapes with your standard recorder. Full 3 LED indication of Data
larger programs, related files, and disk utilities on transfer. A reliable way to Load, Save and Duplicate. NOTE: Duplication requires 2 standard cassette
the same disk—for easier operation without constant recarders. Only $49.50
disk changes. TYMAC BUFFERED PARALLEL CABLE WITH DRIVER - For the VIC 20® & Commodore 64% . This cable
assembly plugs into the USER Port and provides a simple and inexpensive way to connect a PARALLEL
- . . . NLY $19.95

Your OSI system is an investment in computing power. Printer to your computer. ONLY S
Get the full value from the disk hardware and software DRIVER CARTRIDGE for VIC 20 - Take full advantage of the capabitities of your Parailel Printer including
that you already own. Just write to us, and we’ll send you full Commodore graphics and formatting. Available for SEIKOSHA, C.ITOH, OKIDATA, and others. Specify
‘ : ¥y printer. ONLY $29.95

the full story on the DiskDoubler, along with the rest
of our growing family of products for OSI disk systers.

TYMAC “CONNECTION" - A truly intelligent parailel interface for the VIC 20® and Commodore 64° . It will
make your printer operate like the COMMODORE Printer including graphics. text symbols, tab's, and
. : virtually every other printer function. Plugs into the senal socket. Availabie for most poputar parallel
™DiskDoubler is a trademark of Modular Systems. pnn[e[, $119.00

Post Office Box 16C U o ol R oo [\ =
Oradell, NJ 07649.0016 MasterCard VISA Inquiries Invited
Telephone 201 262.0093 2019389027 %‘““r‘

NC.
13428 Route 23, Butier, NJ. 07405 DISTRIBUTING INC

Modular Systems

Circle No. 88

MOTE: We solicit hardware and software items for the VIC 20® and Commodore 64 Royalties. license fees, or outnght purchases
can be negotiated Commodore 64% & VIC 20° are Registered Trademarks of Commodore Business Machines, Inc.
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The

MIDNITE

SOFTWARE GAZETTE

A Bi-Monthly Journal of Notes,
Reviews and Articles
Five Years of Service to the PET Community

& :

The, Independent U.S. Magazine for
Users of Commodore Brand Computers
EDITORS: Jim and Ellen Strasma
$20 US/ YEAR
Sample Issue free on request, from:

635 MAPLE, MT. ZION, IL 62549 USA
217/864-5320

Circle 90
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Reviews in Brief

OHIO COMPUTER CAMP

“’GIVE YOUR CHILD A BETTER CHANCE
IN A CHANGING WORLD!"’

M0
o e e . o o o o e e e

Ssataneooctes

)

One of the finest computer summer camps in the na-
tion! Now in our third season, Atari Learning Center this
year will offer complete recreational, cultural and social
camaraderie in conjunction with Denison University. Full
motel-resort facilities (swimming. sauna, tennis, etc.) and
at least 6 hours every day of hands-on computer learning.

Spacious, comfortable rooms and meals at the college
dorms. PLUS....mid-course weekend break at Kings Island
and the fabulous Kings island Resort Inn!

COMPARE OUR LOWER COST FEE structure before you
send your child to any other camp. Reservations accepted
now for two and four week sessions June 13 through
August 5. Restricted to 40 co-ed students, ages 9-18,
per session.

For Free information packet call:
614-454-6408 or 349-8448

or write to:

Mitey Byte Corporation

1325 Maple Ave., Zanesville, Ohio 43701

Circle No. 91
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Product Name: Disk Data Handler
Equip. req’d: TRS-80 Color Computer 32K Disk
Price: $44.95 + $1.00 Shipping
Manufacturer: Custom Software Engineering, Inc. (D-8)
807 Minutemen Causeway
Cocoa Beach, FL 32931
Description: Disk Data Handler is a database management
system for the Color Computer. On-screen editing and
high-speed record sort and selection is featured. The
BASIC program with machine-language subroutines
allows you to create fields and records that will fit your
specific needs.

Pluses: The program is easy to learn and has powerful sort
and select features. Both quick and extended files are
available. Extended files are stored on disk and are re-
trieved by keyed quick files. Reports are easy to generate
and report command files can be read that will format and
print any desired report. The program will create files of
selected data for additional processing by your BASIC
programs.

Minuses: The disk-handling routines are not error trapped.
Care must be used to specify correct file specifications
otherwise the program will crash. The documentation
does warn where this will happen. The report feature has
many powerful aspects, but it lacks the ability to generate
headings or pagination. No computation is possible in
files.

Documentation: A 12-page instruction sheet is included
that explains the operation of the program. Techniques of
accessing and computing numeric data are included as is a
Stock Tracker program.

Skill level required: A knowledge of data handling and file-
creation techniques is helpful but not required.

Reviewer: John Steiner

Product Name: Ultra 80CC
Equip. Req’d:  Color Computer with 32K memory
Price: $49.95 {Disk only]
Manufacturer:  Spectral Associates
' 141 Harvard Ave.
Tacoma, WA 98466

Description: Ultra 80CC is an old friend in disguise for
many 6809 users; it is TSC's editor and 6809 mnemonic
assembler, adapted for the Color Computer. This software
is used on most 6809 systems running Flex, and this adap-
tation makes fully professional software available for Col-
or Computer owners. The adaptation includes tape read
and write from the editor and printer output for both
modules. (I/O is normally furnished by Flex.] Both
modules operate from command lines similar to those

No. 61 - June 13883



used by most DOS packages, so the user who later
upgrades to a DOS will already be familiar with this type
of operator communication. The Editor is an exceptionally
powerful content-oriented line editor with a full comple-
ment of edit, search, copy, and delete functions.. Full
mastery of the editor’s capabilities will take some time,
but simple editing is quickly learned. The assembler has
full macro and conditional assembly capability and ten
assembly-time options including print-format options.
Source files should be produced by the editor, but tape files
probably can be read by the editor and written to disk. Ob-
ject code is returned to disk and then the file can be ac-
cessed by the Radio Shack DOS.

Pluses: Exceptional quality at a very low cost. Short learn-
ing curve to get started, with reserve power as the user
learns more about the programs. Very smooth operation
with Radio Shack DOS and various debugger programs.

Minuses: None noted; some similar products offer a debug
monitor at the same price, but the quality in this package
makes it a bargain.

Documentation: The manual includes over 100 pages
devoted to use of the two programs, 6809 assembly-
languages procedures, and addenda detailing the special
features in the CoCo adaptation.

Experience level required: Some assembly language ex-
perience will ease the learning process, but a diligent
beginner should be able to use this package to good
advantage.

Reviewer: Ralph Tenny

Product Name: Apple Mechanic
Equip. req’d: Apple II, 48K
Price: $29.50
Manufacturer: Beagle Bros.

4315 Sierra Vista

San Diego, CA 92103
Description: This new Apple utility contains a shape-
defining/manipulating program, a disk zap program, and a
collection of "‘two liners."’

Pluses: The shape program includes several character set
fonts that do not require any extra drawing code. The
Applesoft DRAW command is entirely sufficient. The pro-
gram for modifying fonts is without question the best
available.

Minuses: Not many. Perhaps the manufacturer should
have used examples of greater educational value in the
"‘Byte Zap'' program user’'s manual.

Documentation: Well written, informative, and entertaining.
{continued)

BASF DISKS

cunnantee | "USENSED | cpmon Free
1/ 44
5

SSDD DSDD

$21.90 ea. — 1-9 Boxes — $30.90 ea.
$19.90 ea. — 10+ Boxes — $28.90 ea.

FREE PLASTIC CASE
WITH EACH BOX

O SEND ME YOUR PRICE LIST
0O SENDME_____BOXESATS_______

ADD 3% SHIPPING/HANDLING ($3.00 MINIMUM)
TWO WEEK OELAY FOR PERSONAL CHECKS

O PAYMENT ENCLOSED $
{Texas residents add 5% sales tax.)
O CHARGE MY: CMasterCard OVisa

PER BOX
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Card No. Exp. Date
Signature
.
Name _ °
{please print full name) °
Address Apt. :
City State Zip. .
. . .
214-644-2611 oo S
Software o= 3
.
’ °
L L/t Boot r~ N
2116 E. Arapaho #600 Master “' :
Richardson, Tx 75081 = o
0000000000000 000000000000000000000
Ce64-FORTH
for the Commodore 64
FORTH SOFTWARE FOR THE COMMODORE 64
C64-FORTH (TM) for the Commodore 64 - $99.95
o Fig Forth-79 implementation with extensions
o Full feature screen editor and macro assembler
® Trace feature for easy debugging
® 320x200, 2 color bit mapped graphics
e 16 color sprite and character graphics
¢ Compatible with VIC peripherals including disks, data set, modem,
printer and cartridges
o Extensive 144 page manual with examples and application screens
® “SAVETURNKEY” normally allows application program distribution
without licensing or royalties
C64-XTEND (TM) FORTH Extension for C64-FORTH - $59.95
(Requires original C64-FORTH copy)
o Fully compatible floating point package including arithmetic,
relational, logical and transcendental functions
o Floating point range of 1E+38 to 2E-39
o String extensions including LEFT$, RIGHT$, and MID$
& BCD functions for 10 digit numbers including multiply, divide, and
percentage. BCD numbers may by used for DOLLAR.CENTS
calculations without the round-off error inherent in BASIC real
numbers.
® Special words are provided for inputting and outputting
DOLLAR.CENTS values
 Detailed manual with examples and applications screens
(Commaodore 64 is a trademark of Commodore)
TO ORDER - Specify disk or cassette version
- Check, money order, bank card, COD’s add $1.50
- Add $4.00 postage and handling in USA and Canada
- Mass. orders add 5% sales tax
- Foreign orders add 20% shipping and handling
- Dealer inquiries welcome
PERFORMANCE MICRO PRODUCTS
. 770 Dedham Street. S-2 i
r‘c‘ Canton, MA 02021
L,] (617) 828-1209
Circle No. 93
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FORTH=7%

Ver. 2 For your APPLE II/I1+

The complete professional software system, that meets
ALL provisions of the FORTH—79 Standard (adopted Oct.
1980). Compare the many advanced features of FORTH—
79 with the FORTH you are now using, or plan to buy!

FEATURES OURS OTHERS
79-Standard system gives source portability. YES
Professionally written tutorial & user manual 200 PG.
Screen editor with user-definable controis. YES
Macro-assembler with local labels. YES
Virtual memory. YES
Both 13 & 16-sector format. YES
Multiple disk drives. YES
Doubte-number Standard & String extensions. YES
Upper/lower case keyboard input. YES
LO-Res graphics. YES
80 column display capability YES
Z-80 CP/M Ver. 2.x & Northstar also available YES
Affordable! $99.95
Low cost enhancement option:
Hi-Res turtle-graphics. YES
Floating-point mathematics. YES
Powerful package with own manual,
50 functions in all,
AMI511 compatible.
FORTH-79 V.2 (requires 48K & 1 disk drive) $ 99.95
ENHANCEMENT PACKAGE FOR V.2
Floating point & Hi-Res turtle-graphics $ 4995
COMBINATION PACKAGE $139.95

{CA res. add 6% tax: COD accepted)

MicroMotion

12077 Wilshire Bivd. #.506

L.A., CA 90025 (213) 8214340
Specify APPLE. CP/M or Northstar
Dealer inquiries invited.
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ATTENTION
PROGRAMMERS!!

DATASOFT is currently seeking programs and
programmers to add to their rapidly growing
and expanding operation. A leading marketer
and developer of personal computer software,
DATASOFT offers experienced assembly-
language programmers the opportunity to join
their staff to develop and translate arcade
games such as ZAXXON™, as well as to author
original material for their games, education and
home management product lines. DATASOFT
pays competitive salaries, plus bonuses based
on product performance. Relocation assistance
is available, if needed.

If you have working knowledge of Atari, Apple,
T1, or Commodore operating systems, graphics,
animation and sound, call or write Melinda
Storch at:

Da Inc:
o]
COMPUTER SOFTWARE

9421 Winnetka Ave.
Chatsworth, CA 91311
(213) 701- 5161 / (800) 423-5916

Circle No. 95

ZAXXON and SEGA are registered trademarks of Sega Enterprises.
DATASOFT is a registered trademark of Datasoft, inc.

120 MICRO

Skill level required: Both the novice and the expert can
benefit from this product.

Reviewer: Chris Williams

Product Name: Semi-Draw

Equip. req’d: TRS-80C 32K Extended BASIC
Price: $21.95
Manufacturer: Computerware

Box 668

Encinitas, CA 92024
Description: Semi-Draw is a graphics development and
sketching program for the Color Computer. Pictures can
be drawn in three resolutions — Semigraphics 8, 12, or 24.
Text can be placed anywhere on the graphics screen. Up to
eight colors plus black are allowed, and drawings can be
animated by paging through up to six available screens.

Pluses: Allows drawings to be made using the joystick or
keyboard. Pictures can be stored or retrieved on tape for
use with other software or transferred to a Line Printer VII,
Line printer VIII, or NEC 8023 printer. Colors are
simulated by dot-pattern densities.

Minuses: The program is not compatible with the RS disk
system.

Documentation: A six-page manual is included that
describes the operation of the program.

Skill level requires: No special skills required.

Reviewer: John Steiner

Product Name: Earl's Word Power: Hotrible Homonyms

Equip. req’d: Apple I or Apple T+
Price: $29.95
Manufacturer:  George Earl
1302 South General McMullen
San Antonio, TX 78237
Author: Karen Knudson

Description: This is an educational program that enables
the student to practice the most abused homonyms
(their/there/they’re, its/it's, too/to/two, etc.. Each
homonym is defined and used in an example. Then a
sentence missing a word is shown, with the homonyms
listed below. Paraphrased Shakespearian plays are used for
review tests.

Pluses: The program provides instant feedback with the
score shown after each problem. When a mistake is made,
the program reviews the material and then presents the
problem again. The program is completely error-trapped
(ignores spurious key entry}, and the screen shows large,
easy-to-read type. I would recommend this program for
school and home.

Minuses: The 13 sets of homonyms are fixed; so a teacher
cannot insert her own words. The program does not
automatically send low scorers back for another review.

Also, there is no provision for saving student scores on
disk.

Documentation: One sheet on loading the disk; all
necessary instructions are built into the program.
(continued)
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COMPUTER

ACCESSORIES

ERRORS— DOWNTIME—SERVICE
A speck of dust, dirt, or magnetic oxide on the read/write head of your
floppy disk can cause data transfer efrors, a disk crash, or even a costly
disk drive failure. Regular use of Perfectdata head cleaning diskettes
can keep your drive heads clean and your system up and running. The
Perfectdata system can be used on single or dual-sided floppy disk
drives. (Comes complete with 2 cleaning diskettes, a4 oz. bottle of CS-
85 cleaning solution, and full instructions.)

5.25" Disk Drive Cleaning Kit $22.75
8" Disk Drive Cleaning Kit $22.75
ORGANIZE AND PROTECT YOUR DISKETTES

Organize your diskettes with an Innovative Concepts Flip "N’ Fiie from
Mercury Micro. Holds up to 50 diskettes in a handsome smoke-colored
transparent piastic case.

Case for 525" Diskettes $23.75

Case for 8" Diskettes $29.75
WHATS YOUR FAVORITE NUMBER?

New for spring. Top quality shirts with 64" or 20" printed in large
numerals on both front and back. 50/50 blend will not shrink. Specify
color and size and number choice, Available in red or blue,

SM-L-XL
$7.50 each

ORDERING INFORMATION
Phone (301) 994-1122
SHIPPING
Add $1.50 to all orders for shipping. We pay balance for UPS service on

all orders. Add $2.00 for COD. Maryland residents please add
5% state sales tax

WRITE OR CALL FOR FREE COMPUTER ACCESSORY CATALOG:

SURGE PROTECTORS, DUST COVERS, BOOKS, DiSK MAINTENANCE, BLANK
MEDIA AND MUCH MORE.

Mercury Micro Inc.
Dept. F

Cherry Fleld Road
Drayden, Md. 20630

i
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Mercury Micro

UV EPROM ERASER)
$49.95

+HOBBY MODEL

INDUSTRIAL MODEL
QUV-T8/ 2N
$68.95
WITH TIMER AND
SAFETY SWITCH
QuUV-T8/ 2T
$97.50

* Erases over 15 EPROMS - 15 minutes erase time

» Element file 7700 hours

* Intensity: 12Ws Yzcm” at 1°°

« Erases all UV EPROMS (2716, 2732, 2516, 2532, elc.)

wn

" = SUPER SALE

Bulk Diskettes* with envelopes

*Now Get High Quality at a Low Price Manufactured by a Major Disc Company
For MDS Without Their Name on Diskettes *Minimum order 20 diskettes with
Tyvek envelope and storage shupping box *Quantity Discounts - 100 deduct 3%.
1006 deduct 5~ 10 000 deduct 10~ 100+ Certifiec | Year Warranty

57," Soft Sectors 18" Soft or 32 Sectors

SINGLE SIOE * "

SINGLE DENSITY 1 69 SINGLE SIDE 1 79

W/HUB RING . SINGLE DENSITY -

SINGLE SIDE

DOUBLE DENSITY 1 99* SINGLE SIDE 2 29*

W/HUB RING [ DOUBLE DENSITY .

DOUBLE SIDE

DOUBLE DENSITY 2 7 9 * DOUBLE SIOE 3 09 *

W/HUB RING 3 DOUBLE DENSITY .
__

MICROBUFFER

MBP-16K Parailel $149.00

PRINTERS

able ........ o @ MBF-loK Farailel ........
(A;‘é:ir:?:‘g ;;as‘t:?';,cmmcs 3353;30 MICROBUFFER IN-LINE For Most Printers
GEMINI 15 by Star Micronics $549.00 | 32% Parallel ... sggggg
Okidata Microline B0 ......... $call || 64X Panaltel ... szssbo
Okidata Microhne 82 . ... .. $469.00 3: ge"a\ -------------- 5339.00
Okidata Microline 83A ........ $Scall oo Mz::)r; ------------- $339.
Qkidata Microline 84 ... . ... $call Expansion Modules . ... $169.00

R

TANDON DISK DRIVE ENCLOSURES

Compiete with Chassis & Power Supply: Fully assembied silver or beige
chassis with external card edge connector for easy cable installation for

5%" drives. With MDS 120 days warranty .................. $59.00
BARE DRIVES

’ TMIOO 1 40 Tk $199 00

. ] TM100 2 40/40 Trk ... .. $269 00

al . TMIO0 48080 Tk .......... ... $339 00

T ' SIEMANS FDD100 B §$/DD 8 in $279 00

gt W 3 TM50 $S ‘DD 40 Trk Thinkine ... ... $199 00

E . TMBA4B 1 S5/DD 8" 77 Trk Thinhine . $369 00

— TM84B 2 DD/DD 8~ 77 Trk Thinhine  $473 00

Add $59.00 For Complete 5%4" Drive System

INTELLIGENT
PROGRAMMER
STAND ALONE

RS-232

* RELIABLE

* EASY COPY (No external
equinmen) needed)

 USER FRIENDLY
COMPATIBLE:

-~ MR T

R,

. ’ R
PROGRAMS: 2508, 2516, 2532, 2716, 27C16, 27032,
2732 2732, 2758, 8748, BT4H, BT4BH  (copre Tt st soote com.
OPTIONAL MODULES: 2564, 2764, 8795A, 8741 FLEX, TEKTRONICS, MDS
STANO ALONE, CRT, OR COMPUTER CONTROL
* UPLOAD/ DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT MCS-48
* MICROPROCESSOR BASED * 4 K INTERNAL RAM L
* S0 DAY PARTS & LABOR WARRANTY ON ALL PROOUCTS
PRICE INCLUDES

SOON 7O BE RELEASED: PERSONALITY MODULE
PROMPRO-8 128K Version $689.

MONEY BACK GUARANTEE ~ S489.00
LOGICAL DEVICES INC.

781 W. OAKLAND PARK BLVD. * FT. LAUDERDALE, FL 33311
Phone Orders (305) 974-0967 » TWX: 510-955-9496

.
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@ SANYO
MCB 1000 High

Performance

Business System

Includes FREE MicroPro
Software: ® WordStar ¢ SpefiStar
© MailMarge @ CalcStar .
o And More ® Z-80A CP.U.
o 84KB RAM
. :12":8’!(8 minl ﬁowy::k drive
. /M operating system
« 12" non-giare green phosphor videc
display screen
o Centronics paraliel printer port
© RS232C serial port
o Additional disk drives up o 2.3MB
50 ("N purchesed seperteir) ¢ ASH ORDERS ONLY

L)

<N V"::" 4
»;;ﬁ 2E. MICRO DATA

Ry SVPPLIES

22295 EUCLID AVE.
EUCLID.OHIO 4417

Call (216) 481-1600

ADD $3 00 FOR
SHIPPING
& HANDLING
$6 00 Exira tor
C OO Orgers
Omg Res:dents
%40 6 S% Sales Tax

ALL PRICES
ARE FOR
MAIL ORDER ONLY
Prices Specricanony
ang Ottenngs subgect
10 change without
ol

DEALER INQUIRIES WELCOME

WE ACCEPT
o Viss
» MasterCara
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southuwesterRn date svystems™
10761 Woodside Ave., Suite E ¢ P.O.Box 582 ¢ Santee, CA 92071

Dysan

ORPORATION

better _from inside out

at the lowest price!

Call our Modem Hotline (anytime) - 619-268-4488
for exctusive monthly specials. Our free catalog
contains more than 600 tantastic values.

ABC Data Products

{ tormerty ABM )

8868 CLAIREMONT MESA BLVD.
SAN DIEGO, CALIFORNIA 92123

ORDERS ONLY ITTTELEX INFORMATION
800-850-1555 4992217 619-268-3537

122 Circle No. 100

Skill level required: This program is good for anyone with
fourth grade-to adult-level English. No programming
required.

Reviewer: Mary Gasiorowski

Product Name: HEXDOS 4.0
Equip. req’d: OSI C1P or Superboard with BASIC-in-
ROM and disk drive
Price: $49.50 includes diskette and manual
Manufacturer:  The 6502 Program Exchange
2920 West Moana
Reno, NV 89509
Author: Steven P. Hendrix

Description: HEXDOS is a disk-operating system for the
OSI C1P system that requires only one disk track and 2K
of memory for the DOS. It uses BASIC-in-ROM routines
where possible to keep the DOS small.

Pluses: A real DOS is possible with as little as 8K of RAM.
" The user has 38 disk tracks available for storage and ap-
proximately 12K more memory than OS65D. The USR
routine has been substantially expanded to do many things
in addition to calling user-written routines. The ''SAVE”’
command will create a disk file if none exists. File names
may be of any length and are allowed to contain embedded
blanks. Assembly-language files are uniquely identified
and stored with load and execution addresses. Data files
may be written and read from BASIC — up to 22 files may
be open simultaneously. Opening the file automatically
creates the necessary buffer space. The rubout key isnow a
non-destructive back space. HEXDOS will operate with
CEGMON as well as the standard OSI monitor chip.
Several hardware enhancements are supported (real time
clock, tone generator, etc.]. The program appears to be
well supported by its author, with updates offered from
time to time. Consultation is provided willingly in case of
user problems.

Minuses: Lack of compatibility with OS65D. Disks
created by HEXDOS and OS65D are mutually unreadable.
I have an assembly-language routine to read OS65D sec-
tors under HEXDOS, and a BASIC program for copying
0S65D files to HEXDOS disks, that [ will publish in the
next issue of the HEXDOS Newsletter for current users,.
and include with future purchases of HEXDOS. The
changes in the USR mentioned above require that any ex-
isting program using USR must be revised to run with
HEXDOS. HEXDOS retains most of the features of BASIC-
in-ROM, including 7-digit floating-point precision
[OS65D now has 9V -digit f.p., - but 7-digit f.p. is faster
and uses less memory if the precision is adequate for your
work]. The notorious garbage collection bug has not been
fixed. (In fairness I must point out that a corrected BASIC
ROM3 chip is available elsewhere at modest cost.)] The
smallest unit on disk is a track (i.e., one sector of 2K bytes
per track].

Documentation: Newly revised 40-page manual, including
demonstration programs and appendices. Terse, but ap-
parently complete and error-free.

Skill level required: Ability to program in BASIC. No
assembly-language experience is needed.

Reviewer: Rolf B. Johannesen
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pavement, your pulse quickens, you're
HAVE you F LOWN down, but watch it, you're pulling
right! Brakes, brakes! Left more!
You've stopped safely! Good job.
' The first realtime flight simulator
for ATAR! is now available from
MMG Micro Software. Written en-
tirely in machine language,
there are four levels of difficulty,
landings in clear or foggy
weather, landings with or with-
out instruments, and with or
without the realtime view
from the cockpit. Final
Flight! requires Atari
400/800, 24K, 1 joy stick,
and is offered on tape or
disk for the same sug-
gested retail price
of $99.95.

Imagine

yourself

at the con-

trols of a

small, single-

engine plane,

10,000 feet in

the air, on your

approach to the

runway and safe-

ty. You're running

low on fuel, but

your instruments

show that you're on

the glide path, and

ined up with the run-

~ay. It's a beautiful, sun-

1y day, and you can see

‘he airport in the distance,

icross the grassy fields. But _, _ A T S '

the crosswind is tricky, and it ’ . T N o Final
will take all your skill to land R Ty, o Flight!
safely. You're coming down / L e is available at
now, and the runway is getting ks : o your local dealer or direct
closer. A bit left, OK, now lower . TN L g from MMG Micro Software. Just
‘he power, fine, now put down the A SRR send check or money order to P.O. Box
flaps..Pull the nose up a bit more, ) 131, Marlboro, N.J. 07746 or for Mastercard,
yOu're a little low. Watch the power! Visa, and C.O.D. deliveries call (201)431-3472. Please
Jon't stall. OK. Here comes the add $3.00 for postage and handling. New Jersey residents add

'UnWay. YOU hear the Squ€a| Of tirCS on 6% Sa|€S taX. Atari is a registered trademark of Atar, Inc.

No. 61 - June 1983 MICRO Cirele No. 101 123




- IAICRO

6809 Bibliography

No. 61 - June 1983




MEGAFLEX
ABILITY

You Pick The Disk System, MegaFlex Controls It!

WITH SOFTDRIVERS FOR
A FLEXIBLE FUTURE!

MEGAFLEX—a universal
floppy disk controller and
modern alternative to the
Apple drive system offering
increased storage, im-
proved reliability and . ..
FLEXIBILITY.

Enjoy megabytes of
online storage with your
choice of micro, mini, or
maxi drives—or even 6Mb
with the Amlyn cartridge
pack! Ideal for high-
capacity storage now,
winchester-disk backup
later.

The MEGAFLEX secret is to autoboot soft-
drivers that match the needs of your drive system.
All hardware functions are software-controlled.
MEGAFLEX can match new drive capabilities with-
out hardware changes. Drive-dependent ROMs
have been eliminated.

APPLE /11?7 OF COURSE!

MEGAFLEX is compatible with BASIC, CP/M,
Pascal, VISICALC, SOS and DOS-emulation onthe
Apple lll, Apple I, Franklin Ace and Basis. All lan-
guage features and operating system commands
(LOAD, BRUN, etc.) are standard. If you can oper-

BRIDGE THE APPLE
FORMAT BARRIER!

The MEGAFLEX diskette
does what Apple’s
cannot—read and write
diskettes from other
computers! Software-
controlled industry-stan-
dard IBM 3740 or System
34 type formats allow the
MEGAFLEX library of refor-
matting software to read
and write Altos, Radio
Shack, Osborne, and IBM
PC diskettes. (Call for the
latest software details.)
MORE STORAGE, MORE
UNIVERSAL FEATURES, LOWEST COST

MEGAFLEX with 8’ maxi or high density 5.25"
minis gives you 1.2 Megabyte of formatted data per
diskette for 8 times the file and data size!

MEGAFLEX offers flexible software choices:

- data rate (250/500 Kbits per second),

- single and double density recording, and

- single/double sided drive operation (max
4 drives).

MEGAFLEX has the lowest chip count of any
controller today! This means less power, a cooler
Apple and better reliability.

Lowest price, highest performance, that’'s
MEGAFLEX!

ate Apple drives you can op- T !

erate MEGAFLEX! Your 11722 SORRENTO VALLEY ROAD
H H SAN DIEGOQ, CA

Apple software will run with- (619) 452.0101

out modification too.

A Division of SVA

TWX 910-335-2047 APPLE TWO SDG

TRADEMARKS CP/M—Digital Research
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" NEW PC-POWER PACK™ FOR IBM-PC™

Two microcomputer industry leaders, Digital Research Inc. and Percom
Data Corp. has agreed to produce “PC-POWER PACK' '™ a complete
package consisting of a Percom Data Winchester 54" Hard Disk Drive, a
256K RAM board and controller, and Digital Research’s Concurrent
CP/M-86™, the single-user, multitasking operating system. The PHD™
System provides plug-in compatibility to the “IBM-PC"", and speed and
accuracy many times that of floppy systems. Storage capacity of the
Percom Data Hard Disk ranges from 5 to 30 megabytes. CALL FOR PRICE.

Access Unlimited Hard Disk Drives

From
For TRS-80*, “IBM-PC”, ‘APPLE II”
+ 5, 10, 15 Megabyte and larger d’rive units. $1 395-00
* Lets controller handle up to 4 drives. (SMB)
= Works along with existing floppy disk drives.
« Includes host system support software. For TRS-80

Your gresent system too small?
Take advantage of the iBEX company business system and stand
alone word.processing-systems — overbuild mistake-
model No.'7202 Regular retail $9070.00 with software
Now for a limited time only — while
Look what you get for $2595 ?%ggtgfa?qx supply lasts
» 280  CP/M compatible T ’
+ 64 kilobyte RAM 4KB RAM « Serial interface
« Full function keyboard

+ Dual 8" floppies (total 2.4
Mitlion Characters) » Clock timer and calendar
w/battery

» Switchabie to IBM 3740
- Over $2200 in Free software:

format
» 12" green phosphor monitor CP/M Operating
System, M/Basic

(80 x 24, 40 x 24,
interpreter, Perfect Writer,

32 x 14 characters)
» Centronics compatible Perfect Speller, Perfect Calc,
Perfect Filer

printer interface
« SPECIALS OF THE MONTH:
« NEW ‘‘Star Gemini’’ Printer

Dot Matrix  Model 10 — Reg. $499.00 Sale $369.90
100 CPS  Modei 15 — Reg. Retail $699.00 Sale $525.00

+ NEW “C-ITOH F-10 Starwriter” Printer
Reg. Retail $2295.00 Sale $1595.00

Bare Drives for “IBM-PC’ — Internal
Single Head 160K — $279.95
Dual Head 320K — $354.95

“Percom” Drives For “IBM-PC” External
Single Head 160K — $415.95 Includes Case
Dual Head 320K — $510.95 & Power Supply

MODEMS

“U.5. Robeties™ Auto Dial 212A Reg. $599.00 —
300/1200 baud, totally “Hayes” compatible

“\.S. Robeties” Auto Link 300 Reg. $219.00 —
“Signaiman” Auto Answer 0-300 baud

MEDIA FOR LESS — Save $$
BASF 5v," Lifetime Limited Warranty

Single sided Double density
Double sided Double density

SENTINAL complete with hub rings & lifetime warranty
Single sides Single density
Single sided Double density
Double sided Double density
MAXELL
Singe sided Single density 54"
Double sided Double density 5%4"
MEMOREX
Single sided Single density 5Y4"
Double sided Double density 5%"

Buy Diskettes In Bulk & SAVE !! . ..

Single sided Single density Only $179.95/case of 100
Envelopes Available At $.15 Each

" " Reg Trademarks - Limited Time Offer/Limited Quantities + Prices subject to change without
notice » Prices do not include state taxes

1(800) 527-3475

Order by phone or by mail. We accept Visa, MasterCard, cashier's checks, certified checks, and
money orders. With personal checks, allow additional time for bank clearance. Your bankcard will
not be charged until your order is shipped. On orders over $1,000, we pay freight (surface only)
and insurance; please add $3.00 shipping and handling under 50 ibs. Over 50 Ibs., add $5.00 for
orders under $1,000.00. Texas residents add 5% sales tax. Allow 2 to 4 weeks for delivery

| O YES. I'm taking advantage of your Sales Prices.
(] Please send me a FREE catalog. I'm not ready to order at this time.

Now $549.00

Now $169.00
From $99.00

Reg. $44.95 $24.90 bx of 10
$31.90 bx of 10

$18.80 bx of 10
$20.70 bx of 10
$27.80 bx of 10

$36.95 bx of 10
$49.95 bx of 10

$32.95 bx of 10
$48.95 bx of 10

=

master charge

VISA
|

R
s

;E“_/.
£

CLOSEOUT: “‘Brother’’ HR1 Daisywheel Printer I Name
Serial —  Closeout Sale $799.00 Parallel — Closeout Sale $745.00 I Company Name
“Perfect” Software For “IBM-PC” or 8" CP/M | Address :
“Perfect Writer” Reg. Retail $495.00 Sale $299.90 | City State Zip
“;e::ffect Eilfr” FF:eg. Setai'l %ggs 88 ga:e g:;gggg 1 Phone Number ( )
“‘Perfect Galc” Reg. Retai 5. ale . . o
= “perfect Speller” Reg. Retail $295.00 Sale $159.90 I Quantity ftem Unit Price Subtotal
© AllFour Fully Integrated Reg. Retail $1680.00 sae $849.90 I
New! Dual Headed Drives for the Price of Flippies! | )
Now you can have a “dual headed “PERCOM”" Drive System foPyour Check one:  State Sales Tax (Texas residents only)
= TRS %20%23%}1””!0 Drive dual headed double-density $560.00 (] payment enclosed handling charge
ne Drive dual headed double-densi . - .
TFD344N2  Two disk dual headed double-density  $860.00 | I Visa (] MasterCard Total
s ‘gom'rlete:‘y :‘:odm%atihle with programs existing on single sided or | [ | ] J [ ] L | | [ ] [ ] | ] [ |
ouble sided diskettes.
— , — *If Master Card, Expiration T
“Percom Data” Drives For “Atari _ numbers above name: || | | | Date: [T -
Access sin?fle density driv%s;.o} 002k sf}oral%e gut mulc? coolerblquueter =
and more efficient than the I Qur flexible drives let you cable your - - -
first-drive system directly into your computer. Or go through an 810 I Authorized signature, if charged
drive. And our Access cogtrollers automatically handle single-and
double-density drives in the same system.
AT88-S1  First drive single density $478.00
AT88-A1  Add on drive single density $339.00 ACCESS UNL’M’ TED
22840-81 E\irstdri\ae doubleb?er:jsity 2532;](&]
40-A dd on drive double densi B .
RFD44-S1 First drive double sided 'ty $729.00 DEPT. N-7/401 N. Central Expwy./Richardson, Texas 75080
ATARISEP Data separator for 810 drive $24.95 | Tel. 1-800/527-3475 214/340-5366
g  BUY OUAL UNITS — FOR EVEN BIGGER SAVINGS! | 214/690-0207 — Sat. and Evenings Only
&ensecocccceeecececsecceeecseesseccecece ©
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.FOR YOUR APPLE ]I

‘Industry standard products at super saver discount prices

SOFTWARE WORD PROCESSING SPECIAL
ARTSCI List SGC WITH WORDSTAR AND SUPERCALC!
e i sii suso | SPECIAL AND NEW | zoorosiond vorspomsoon o soric
"""" ‘ ’ Complete 80 column video display, enhanced
DBase (Apple) .......... 695.00  475.00 MPUTER character set, 16K memory board, Z-Card with
BRODERBLIND FRANKLIN ACE 1000 COMPU CP/M- software Wordstar and word processing
Payroll ................ $395.00 s295.00 | Hardware and Software compatible software and SuperCALC. _
Choplitter ............ .. 34.95 25.00 with Applell .................. ... $95 (List: $1,228) . . . Special at $795
Arcade Machine .. ... ... 44.95  29.95 W FRANKLIN ACE 1000 COMPUTER plus
Serpentlne ............. 34.95 25.00 DISK DRIVE CONTROLLER, 2.80 CARDS List SGC
Home Accountant . . . . .. .. 74.95 55.00 M \ c Microsoft Softcard Z-80 ... $399.00  $289.00
and MAGICALC ................. !
Home AccountantPlus ... 150.00  109.00 GLés éS rzjerrogc%g;bi NS 749.00 ?gggg
gATAkMOSKT 52095 $ 22.50 EXPAND-A-RAM™ PLUS MAGICALC™ Microsoft-+Premium Syst. . 595.00
nackattack ............ : -9 Everything that Visicalc™ can do and much more
Thief ... 29.95 22,50 —plrl\g additional memory. Fully compatible with i 80-COLUMN CARDS
Swashbuckler........... 34.95 24.95 W Visicalc. Includes DOS, CP/M, Pascal Disk gmagerm go CO{1 D(ljsplay . $345.00  $225.00
Zorkl Lorlil ... ... .. 39.95 27.95 Emulator. No preboot or Apple modification marterm Expande
Starcross ........... ... 3995  27.95 |l required. Cgfﬁgﬂgggﬁestma RTINS 40.00
Formatll .............. 250.00 175.00 64K EXPAND-A-RAM plus & Exp. Char Set .. 260.00
S usﬁ?‘;?aﬁaver &Fan ... 2?2 88 13333 MAG'CALC ....................... Videx Q/ldeoterm _________ 275.00
""""""" ) 128K EXPAND-A-RAM plus Videx Enhanacerd! ....... 149.00  125.00
ON LINE MAGICALC .. ... ... ... .. ... . ... Videx VisiCalc Preboot .. .. 49.95 45.00
Mystery House . ....... .. $ 2495 § 19.95 MODEMS FOR YOUR APPLE Ii
E{;‘g;;?” Mannor ... 3495 2.9 APPLEsurance II® Hayes Smartmodem 300 . $229.00
Screen Writer i} ... .. .. 129.95 99.95 Diagnostic Disk Controiler and System bﬁyes Srr(\jartrr}odem 1200 . 699.00 5?2-00
Memory Management il ...  49.95 39.95 [l Assurance Package. Standard disk N lcrorqgoeén I 2 A -ﬂ“
E controller plus automatic check ASy?eSCat | aud ......... 389,00 299300
EEAEF?&F:’E of system hardware ................... gtModem' e SO0 STa N
Inventory, Payroll . ... ea. $400 00 ea.$295.00 1
Micro Buffer 11 ... 299.00  249.00 5% DISK DRIVE MONITORS . $159.00
Use with either standard Apple Il disk C"; e Tovamn r;%?g ------ :
SENSIBLE SOFTWARE drive or APPLEsurance Il ............. $2 aict]rﬁnt:)r(fa 395.00
SuperDlsk Copylli ...... $29.95 § 2295 e ... .
DOSPlus .............. 24 .95 17.95 GRAPHITTI CARD PARAL!.EL INTERFACE
SERIUS SOFTWARE Prints HIRES page 1 or 2 from onboard firmware, [l Cemtronics Compat. PRT-1. § 69.00
Eagggs ---------------- $ gigg $ gggg Features: True 1:1 gspect ratiog grints emphasizled JOYSTICK  Replaces wo
----------------- - mode, reverse mode, rotates 90 degrees . . . plus
Egr\ggﬁs """""""" gg gg gggg more. Compare alLthis with the GrapprI]er. We tgink Apple Paddle Controllers . $ 59.00  § 39.00
---------------- . you'll agree that this is the best graphics card on .
Sneakers .............. 2095 2295 W the market, Specity for use with £PSON. Nec- i FUNCTIONSTRIP ... $79.00 s 65.00
JoyPort ... 74.95  53.95 W 8023, C-ITOH Prowriter, or Okidata. MEMORY EXPANSION
Wizardry ............ .. 49.95 34.95 (List: $125) ................ Prometheus 16K RAM Module
glght’v?f Diamonds .. ... .. gigg gggg complete .......... ... $169.00 § 65.00
tarMaze .............. . .
? PARALLEL PRINTERS B 5% FLOPPY DISKS
PES it 12500 89.95 Box of 10 with hub rings
PFS Repor‘t ............. 95.00 69.95 NEC 8023 or C-ITOH 8510 With other purchase ...... $ 19.95
PFSGraph ............. 125.00 89.95 W (virtually identical) Specifications: « 100 CPS dot [ Without other purchase . .. 23.00
matrix printer » 80 column print—136 characters
I,\Jﬂati C?Eture 4bIOL """" 1?382 gggg per kine * Tractor/friction feed « 7 different print
erlin/Assembly Lines . . . ! I f
Merlin. .. .. .. yemes. 6495  49.95 [ fonts included » 2K printer buffer * Proportional [l I equipert shoped factary hesh, Manufacturers warranice
ASCII Express Pro 129.95 99.95 spacing < Bitimage graphics and graphic symbols. personal check, money order. or cashier's check with arder and
"""" NE 2 l SGC will pay smppmg charge. Call for amount of shipping charge
] 19.00 C8023orC-ITOH. .. .. .. FURRERERE when paying by credit card.,
Tansend |~ "5a00 a0 [ NEC 8023 or C-ITOH 8510 with Itv in stock
DBMaster .. . 22000 165.00 | Parallel Interface and Cable ....... All items are normally in stoc
DB Utility Pack .......... 99.00 79.00 EPSON 100 with Parallel Interface )
STRATIGIC SIMULATION andCable .................. .. $775 ) 415) 490'3420
Al Software . ........ ... $5995 §39.95 [ BROTHER Daisywheel Printer ... .. $895 eceive yAOrLdr g%grbgefée,rffrretgtgeclglftfrgeersvgg
All Software ............ 39.95 27.95 Technical Staff for assistance.
SYNERGISTIC SOFI'WAHE VERSAcard FROM PROMETHEUS
Wilderness & Dungeon ... § 32.50 § 24.95 Four cards on one! With true simultaneous opera-
GPLE ... 64.95 49.95 tion. lncludeos: (1) Serial Inpu3t/)0’§1tput Inteélfac%
2) Paralle! Qutput Interface, (3) Precision Cloc
gg:&ﬁ{lggn' R gggg :ggg Ealendar, and (4) BSR Control. All on one card.
""""" ’ Fully compatible with CP/M* and Apple Pascal".
Wordstar .. ... .. ... .. 325.00 (List: $249) /
gpells}:ar' --------------- }:’Iggg PP The mail order specialists
uperCale.............. . . .
Vis?Calc ............... 179.00 342 Quartz Circle, Livermore, CA 94550
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Advertiser’s Index

AB Computers. ...ttt 30
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Representatives
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Dick Busch, Inc.

Eleanor M. Angone
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