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JUDGE THE REST, THEN BUY THE BEST

Only GIMIX offers you SOFTWARE SWITCHING between MICROWARE’s 0S-9 and TSC’s
FLEX. Plus you get the power of the GMXBUG system monitor with its advanced debugging
utility, and memory manipulation routines. A wide variety of languages and other software is
available for these two predominant 6809 Disk Operating Systems.

You can order a system to meet your needs, or select from the 6809 Systems featured below.

JUDGE THE FEATURES AND QUALITY OF GIMIX 6809 SYSTEMS

GIMIX' CLASSY CHASSIS™ is a heavyweight aluminum mainframe cabinet with back panel cutouts to conveniently connect your terminals, printers, drives, monitors,
etc. A 3 position keyswitch lets you lock out the reset switch. The power supply features a ferro-resonant constant voltage transformer that supplies 8V at 30 amps, + 15V at
5 amps, and — 15V at 5 amps to insure against problems caused by adverse power input conditions. It supplies power for all the boards in a fully loaded system plus two
5 %' drives (yes! even a Winchester) that can be installed in the cabinet. The Mother board has fifteen 50 pin and eight 30 pin slots to give you the mast room for expansion
of any SS50 system available. 11 standard baud rates from 75 to 38.4K are provided and the | /0 section has its own extended addressing to permit the maximum memory
address space to be used. The 2 Mhz 6809 CPU card has both a time of day clock with battery back-up and a 6840 programmable timer. It also contains 1K RAM, 4
PROM/ROM/RAM sockets, and provides for an optional 9511A or 9512 Arithmetic Processor. The RAM boards use high speed, low power STATIC memory that is fully com-
patible with any DMA technique. STATIC RAM requires no refresh timing. no wait states or clock stretching, and allows fast, reliable operation. The system includes a 2 port
RS232 serial interface and cables. All GIMIX boards use gold plated bus connectors and are fully socketed. GIMIX designs, manufactures, and tests in-house its complete
line of products. All boards are twice tested, and burned in electrically to insure reliability and freedom from infant mortality of component parts. All systems are assembled
and then retested as a system after being configured to your specific order.

56KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/OS-9 SOFTWARE SELECTABLE

With #58 single density diskcontroller .. ... i i i i e e e $2988.59
With #68 DMA double densitydisk controller. . ... ... i i i e e $3248.49
to substitute Non-volatile CMOS RAM with battery back-up, @dd . . ... ..o i i 300.00
for50 Hz export:power SUPPIY MOOEIS, BT . v ows wwsmem i iom e s e 5 o655 06 916 = 415578 b 8587 s 56 e e e (sl e 30.00

Either controller can be used with any combination of 5" and/or 8" drives, up to 4 drives total, have data recovery
circuits (data separators), and ire designed to fully meet the timing requirements of the controller |.C.s.

5 va” DRIVES INSTALLED IN THE ABOVE with all necessary cables

SINGLE DENSITY

DOUBLE DENSITY

Formatted Untormatted Formatted Unformatted
40 track (48TP1) single sided 199,680 250,000 341,424 500,000 2 for §700.00 Chart shows total
40 track (48TP!) double sided 399.360 500.000 718.848 1,000,000 2 tor  900.00 capacity in Bytes for
80 track (96TPI} single 404,480 500,000 728.064 1,000,000 2 for  900.00 2 drives.
B0 track (96TPI) double BOB.960 1,000,000 1,456,128 2,000,000 2 for 1300.00

Contact GIMIX for price and availability of 8" floppy disk drives and cabinets; and 5" and 8" Winchester hard disk system.
128KB 2Mhz 6809 DMA Systems for use with TSC's UNIFLEX or MICROWARES’s 0S-9 Level 2

(Softwareand drivesnotineluded) s dvie s Soiis Svms ST SUl SN SR s S e $3798.39
to substitute 128KB CMOS RAM with battery back-up, add. ... ... oottt et e s 600.00
for each additional 64KB NMOS STATIC RAMbBboard, 8dd . . ... .civ vttt ee s s is e ss s s sn i sassrsssssssns 639.67
for each additional 64KB CMOS STATICRAMboard, add . . .. .. .0 vt iii s i e it e e a e 988.64
forS0:Hz export power SUPPIY 800 5 n v i s T Tir g, e R i e e R S e A T e R 30.00

NOTE: UNIFLEX can not be used with 5" minifloppy drives,
GIMIX has a wide variety of RAM, ROM, Serial and Parallel I/O, Video, Graphics, and other SS50 bus cards that
can be added now or in the future. Phone or write for more complete information and brochure.

THE SUN NEVER SETS ON GIMIX USERS

GIMIX Systems are found on every continent, except Antarctica. (Any users there? If so, please contact GIMIX so we can
change this.) A representative group of GIMIX users includes: Government Research and Scientific Organizations in
Australia, Canada, U.K., and in the U.S.; NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering,
Los Alamos National Labs, AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and
in the U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, Malaysia, South
Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, Monsanto, Allied, Honeywell, Perkin
Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar, HI-G/AMS Controls, Chevron. Computer
mainframe and peripheral manufacturers, IBM, OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software
houses; Microware, T.S.C., Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates,
Softwest, Dynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems.

GIMIX Systems are chosen by the Pros

because of quality, reliability and features.

GIMIXX -

The Company that delivers
Quality Electronic products since 1975

1337 WEST 37th PLACE, CHICAGO, IL 60609
(312) 927-5510 = TWX 910-221-4055

TO ORDER BY MAIL

SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE. Pease afiow 3 weeks for personal checks 10 chear

.S, orders add $5 handiing it order & under $200.00. Foresgn orders add $10 handling ff order is under $200.00

Foresgn orders over $200.00 will be shipped via Emery Alr Freight COLLECT, and we will charge no handling. All orders must be prepad in LS.
funds. Please note that forsign checks have been taking about B weescs for collection 50 we would achvise wiring money, or checks drawn on a
hank account in the LS. Our bank i the Continental lincis National Bank of Chicago, account #73-32033 Visa or Master Charge aiso accepted.

GIMIX INC. reserves the right to change pricing and product specrications at amy time without further notice
are registered tracdemarks of GIMIX Inc
FLEX AND Unifiex are trademarks of Techaical Systems
Consuftants Inc. 05-9 is a trademark of Microware Inc. See ther ads for
other GIMIX compatibke software
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for Apple II”

EDED: Apple Il Plus with Auto Start Rom, Applesoft in Rom,

PATIENTS'
RECORDS

PLOTS FILE
TV senpis)

C.O.R.P.mswites
software. Perhaps
you should read that
again. Not “simplifies
programming” or “makes
debugging easier." C.O.R.P.
writes APPLESOFT BASIC—
complete, stand-alone programs
which run, bug-free, the very first time.
You need not type a single character of
basic code —ever. C.O.R.P. does that. Your
answers to questions in simple English “design” the
program. In minutes, C.O.R.P. writes all the program
code, scrolls it to the screen and automatically saves it
to your disk. Your program because you designed it. Once
written, your program runs without C.O.R.P. You may list your
program, examine it, modify it further or even sell it—as you wish,
royalty free. No mere “data base manager,” at any price, will do that.

The applications are almost limitless. Your C.O.R.P. program
Generation System will: ® handle nearly as much data as your disks will
hold (113K per disk!) @ find any record in lessthan a second @ let you design your
own screens as quickly as you can move the curser around @ sort, re-sort and update
your data for you @ examine and re-examine your data and then print reports, checks,
invoices, statements, mailing labels, lists, memos—you name it. C.O.R.P. allows youto

use your Apple |l plus as the working tool it really is. Isn't that why you bought one*

Computers should write code. You should design programs. Now you have the power.

C.O.R.P, is a trade mark of
Maromaty Scotto Software Corporation. CORTECHS CORPORATION m_@
900 North Franklin, Chicago, Illinois 60610 C.O.D. welcome.
See your dealer today or call toll-free. .. ity
C.O.R.P. | features: M C.O.R.P. |l features:

@ a data entry program generator
@ a full sort sub-system @ an update sub-
system @ a full diagnostic package @ a print
program generator ... $235.
Dealer inquiries welcome. 1-8

@ all of C.O.R.P. | plus: @ a system
menu generator @ a complete forms
letter @ a full files editor ® a system demo
package @ an Applesoft tutorial ... $425.
109 (in lliinois, call (312) 943-0700
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MATH APPLICATIONS

9 VisiCalc Formulas for Depreciation.......... .. Kim G. Woodward
Ready-to-use formulas provide three methods of depreciation

13 Numerical Solution of Differential Equations. . Robert D. Walker
Runge-Kutta method and Applesoft program help you solve equations

21 Legrange Interpolating Polynomial. . ........ .. ... Paul H. Muller
This helpful routine will run on any machine with floating point BASIC

24 SIN(X) The HardWay. .. ........... ... .. ... . ... ... Earl Morris
Learn how the in-ROM machine language routine works

OSI BASIC

37 A Cross Reference Generator for OSI BASIC. ... .. .. John Krout
Find any variable or line number in your OS| BASIC program

4 3 More Hooks into OSIBASIC.............. ... Richard L. Trethewey

Add keywords to BASIC under OS-65D V3.2

51 Microsoft BASIC-in-ROM Extensions........ Michael M. Mahoney
PRINT AT and CALL functions are added to BASIC-in-ROM

61 Machine Language to DATA Statement Generator. Yasuo Morishita
This handy routine can be applied to all OSI BASIC-in-ROM machines

67 Autonumber Plus for Cursor Control.............. Kerry Lourash
Add automatic line numbering and PRINT AT to your cursor control program

UTILITIES
77 KIM Bouncy Keypad Cure. .. ......................... Jody Nelis
This 94-byte program prolongs the life of your bouncy keypad
83 Binary Storage and Array Retrieval............ .. .. Hank Blakely
A technique for extremely fast 1/O of arrays on disk is presented
89 A Disassembler forthe 6809. . ..... ... ... ... ... Mark J. Borgerson

This disassembler is written in Microsoft BASIC and will run on the Apple Il or
the Radio Shack Color Computer

HARDWARE

107 PET Audible Disk Alarm.......... ... ... .. ... ... John E. Girard
This simple enhancement sounds an alarm when a disk error occurs

111 O Expansion 1or AlM. .. .. ca sovacn: wan svn connnn Gary Finley
Add two VIAs to triple I/O capacity
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THE CHIEFTAIN™ 5"-INCH WINCHESTER
HARD DISK COMPUTER

SO ADVANCED IN SO MANY WAYS ...
AND SO COST-EFFECTIVE . ..

IT OBSOLETES MOST OTHER SYSTEMS
AVAILABLE TODAY AT ANY PRICE.

@ HARD DISK SYSTEM CAPACITY

The Chieftain series includes 5%- and 8-inch
Winchesters that range from 4- to 60-
megabyte capacity, and higher as technology
advances. All hard disk Chieftains include
64-k memory with two serial ports and
DOS69D disk operating system.

@® LIGHTNING ACCESS TIME

Average access time for 5%-inch Winchesters
is 70-msec, comparable to far more costly
hard disk systems. That means data transfer
ten-times faster than floppy disk systems.

The Chieftain
Computer Systems:

Here are the Chieftain 6809-based
hard disk computers that are destined
to change data processing . . .

CHIEFTAIN 95W4

4-megabyte, 5%-inch Winchester with
a 360-k floppy disk drive (pictured),

CHIEFTAIN 95XW4
4-megabyte, 5%-inch Winchester with
a 750-k octo-density floppy disk drive.

CHIEFTAIN 98W15
15-megabyte, 5'-inch Winchester with
a l-megabyte 8-inch floppy disk drive.

CHIEFTAIN 9W15T20
15-megabyte, 5%-inch Winchester with
a 20-megabyte tape streamer.

® 2-MHZ OPERATION

All Chieftains operate at 2-MHz, regardless
of disk storage type or operating system
used. Compare this to other hard disk
systems, no matter how much they cost!

® DMA DATA TRANSFER

DMA data transfer to-and-from tape and disk
is provided for optimum speed. A special
design technique eliminates the necessity
of halting the processor to wait for data
which normally transfers at a slower speed,
determined by the rotational velocity of

the disk.

® RUNS UNDER DOS OR 0S-9

No matter which Chieftain you select . . .
5%- or 8-inch floppy, or 5%- or 8-inch

Winchester with tape or floppy back-up . . .
they all run under DOS or 0S-9 with
no need to modify hardware or software.

@ UNBOUNDED FLEXIBILITY

You'll probably never use if, but any Chieftain
hard disk system can drive up to 20 other
Winchesters, and four tape drives, with a
single DMA interface board!

@ SMOKE SIGNAL'S HERITAGE OF
EXCELLENCE

This new-generation computer is accompa-
nied by the same Endurance-Certified
quality Dealers and end-users all over the
world have come to expect from Smoke
Signal. And support, software selection and
extremely competitive pricing are very much
a part of that enviable reputation.

20-Megabyte Tape Streamer Back-Up Option

Available with all Chieftain hard
disk configurations. This
cartridge tape capability
provides full 20-megabyte
disk back-up in less than five
minutes with just one
command, or copy com-
mand for individual file
transfers. Transfers data
tape-to- disk or disk-to-

tape. Floppy back-up is

also available in a variety

of configurations.

Write or call today for details (including the low prices)
on the Chieftain Series. . . and on dealership opportunities

(7

31336 VIA COLINAS

WESTLAKE VILLAGE, CA 91362

TEL (213) 889-9340

Y e N
oMOKE SIGNAL BROADCASTING &

Company ___

Address

City

Telephone (




About the Cover

LATITUDE

ET
g

L 23T &
[} i,
£ l
H 14 '
7 f .,
8 g
E

Sig-

‘ll

-13 } } 1 U ¥

& 8 38 54 72 98

to the Homecoming '81

most important language

every microcomputer.

by the program
calculates surface
latitude. [''Glacier'’ by
Inc., Wentworth, N.H.)

This month's cover photo brings us

bonfire at

Dartmouth College, the birthplace of
BASIC. BASIC, one of the world's most
popular programming languages, is the

in micro-

computing since it is supplied with

The graphic overlay was generated
""Glacier"’
temperatures by

which

Compress,

Cover photo by Ford Cavallari

Second Class postage paid at:
mailing offices

ISSN: 0271-9002

other fulfillment questions to
MICRO

34 Chelmsford Street

P.O. Box 6502

Chelmsford, MA 01824

or call

617/256-5515

Telex: 955329 TLX SRVC
800-227-1617

All Rights Reserved

MICRO INK, Inc., Chelmsford,

is published monthly by:

MA 01824

Chelmsford, MA 01824 and additional

USPS Publication Number: 483470

Send subscriptions, change of address, USPS
Form 3579, requests for back issues and all

Subscription Rates Per Year
U.s. $24.00
2yr. / $42.00
Foreign surface mail $27.00
Air mail:
Europe $42.00
Mexico, Central America,
Middle East, North Africa,
Central Africa $48.00
South America, South Africa,
Far East, Australasia,
New Zealand $72.00

Copyright© 1982 by MICRO INK, Inc.

No. 46 — March 1982

AICRO

Editorial

Hello, OSI?

What is OSI doing with its line of per-
sonal computers? A simple question, but
even OSI can’t seem to answer it — yet.

For months now we've been receiving
letters from frustrated OSI users who
wonder why we don't cover OSI
machines more thoroughly (more than
30% of our readers are OSI users).
These same readers also ask why OSI
isn’t advertising, and why OSI support
in general seems to be fading. We decided
to see how much of the fog could be
cleared away.

Contacting OS] was naturally the
first step, but not necessarily the
easiest or most informative. One OSI
source admitted that the company is
beginning to stress the business line
rather than the home market. Accord-
ing to this source, OSI is considering
the elimination of the C1P and Super-
board product lines. However, other of-
ficials insisted that no firm decision
had been made yet.

Another view held by knowledge-
able sources inside and outside OSI is
that the company will sell off their low-
end computer line rather than ter-
minate it completely. OSI, according to
these sources, would not want to leave
owners of these products in the lurch.
To sum up the problem, an OSI mar-
keting official admitted that, for now,
the situation regarding their line of per-
sonal computers is '‘up in the air."”

Several factors can help account for
this confusion. Much of OSI's staff has
been busy lately, not only with de-
ciding the fate of the personal computer
line, but with moving operations from
Ohio to Massachusetts. OSI was pur-
chased in December 1980 by a Massa-
chusetts-based firm, M/A COM, and
the transition is still in progress. Also,
preparations for an upcoming distribu-
tor's meeting in Florida are tying up
key OSI officials.

MICRO - The 6502/6808 Journal

The distributor's meeting (which
will have occurred by the time this
issue is published) will include a
presentation of new systems. OSI's re-
cent lack of advertising can be explained
partially by their need to wait until
after the meeting to announce new pro-
ducts to the general public.

Several OSI dealers offered a variety
of insights into the OSI personal com-
puter problem. Although one dealer
was optimistic and believed that OSI
was ''getting its act together,”’ another
considered the company ''schizo-
phrenic'’ and said that he thought OSI
was '"dumping the personal computer
market.”” The general consensus
among dealers is that OSI is developing
a new line of computers aimed at the
business instead of the hobbyist
market.

One optimistic dealer said that the
OSI personal computers will develop
into a ''mice market in spite of OSL"
He believed this will be possible
because other manufacturers will offer
OSI-compatible hardware support.

Customer service has always been
an issue for OSI users. According to one
dealer, OSI has regarded customer ser-
vice as a dealer obligation. But, since
service is rarely a lucrative business,
many dealers choose not to provide it.
Therefore OSI users are neglected. In
addition, some dealers are understand-
ably reluctant to sell OSI personal com-
puter products because of the uncer-
tainty and confusion.

Although all the questions haven't
been answered, and some of the an-
swers we did receive are vague, we
believe users will soon have a clearer
picture of OSI's personal computer
plans. We'll keep you informed as best
we can.

Marjoed) Winr
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New Publications

Reference

The Index, The ultimate information
index for all personal computer users,
W.H. Wallace, Indexor. Missouri In-
dexing, Inc. (P.O. Box 301, St. Ann,
MO 63074), 1981, iii, 489 pages, 5% x
8% inches, paperbound.

$14.95

Here you'll find more than 30,000 en-
tries covering over six years of articles,
editorials, and columns from 45 com-
puter publications. There are fourteen
system-specific sub-indexes. All ar-
ticles are listed alphabetically, along
with the author, magazine and issue in
which it appeared.

CONTENTS: Introduction; How to Use the
Index; Apple Articles; Atari Articles; CP/M
Articles; North Star Articles; Ohio Scien-
tific Articles; PET Articles; Southwestern
Technical Products Articles; §-100 Articles;
TRS-80 Articles; Z-80 Articles; 6502 Ar-
ticles; 6800 Articles; 8080 Articles; General
Articles; Magazine/Newsletter Abbrevia-
tions and Ordering Information.

General

Introduction to Word Processing by Hal
Glatzer. Sybex Inc. (2344 Sixth St.,
Berkeley, CA 94710), 1981, xiv, 210
pages, 6 x 9 inches, paperbound.

ISBN: 0-89588-076-8 $12.95

Learn what a word processor is, what it
does, how to use one, and how to
choose one. The author also provides a
feature-by-feature comparative analysis
of currently available equipment.

CONTENTS: What Word Processors Can
Do For You—Why Doesn’t Everybody Have
One? What Do People Want? Will a Word
Processor Help? What The Newspapers
Learned—Getting the Lead Out; The Com-
puters Arrive; The Price of Freedom; Em-
bracing the Copper Wire. Why Secretaries
Are Going Back To School—Word Process-
ing Is Only the Beginning; ‘' The £12 Look'’;
Larger Files in Smaller Cabinets; Will
Machines Replace People? How To Teach A
Small Computer Big Tricks—Game Players
Are Computer Operators; Where Does Word
Processing Come In? Which Type of Word
Processor Is Best!—Electronic Typewriters;
Stand-Alone Machines; Microcomputers;
Mainframe and Minicomputers; There Is
No One Solution; Benchmark Test. Writing
And Editing With A Word Processor—
Writing; Editing. How To Manage Your

Files—About Bytes; Storage Devices; Elec-
tronic Filing. Formatting What You Write—
Previewing; Basic Formatting; Advanced
Formatting. Putting Text On Paper—Print-
ing; Printer Enhancements. Extending Your
Reach—Typesetting; Computer-Output
Microfilm (COM); Optical Character
Recognition (OCR); Multiple Work Sta-
tions; Telecommunications. Will A Word
Processor Pay For Itself!—Comparing
Costs; Holding Down Costs; Becoming A
Customer; Avoiding Costly Problems. How
To Get Hands-On Experience—Do Your
Homework; Meet The People; How To
Select A Vendor; In Conclusion. Appendix:
Where To Go For More Information.
Glossary. Index. Library.

6502

Beyond Games: Systems Software for
Your 6502 Personal Computer by Ken
Skier. BYTE/McGraw-Hill, Book Divi-
sion (70 Main St., Peterborough, NH
03458), 1981, iv, 433 pages, 7% x 9%
inches, paperbound.
ISBN: 0-07-057860-5 $14.95
A guided tour of your Apple, Atari,
Ohio Scientific, or PET computer. This
book takes you through basic concepts,
such as '‘memory'’ and '‘program,’’
right into assembly language program-
ming. Several subroutines and pro-
gramming aids are presented, including
screen utilities, print utilities, a

machine language monitor, a hexa-
decimal dump tool, a disassembler, and
more.

CONTENTS: Introduction; Your Com-
puter; Introduction to Assembler; Loops and
Subroutines; Arithmetic and Logic; Screen
Utilities; The Visible Monitor; Print
Utilities; Two Hexdump Tools; A Table-
Driven Disassembler; A General MOVE
Utility; A Simple Text Editor; Extending
the Visible Monitor; Entering the Software
Into Your System; Appendices.

Games

Apple Pascal Games by Douglas Her-
gert and Joseph T. Kalash. Sybex Inc.
(2344 Sixth St., Berkeley, CA 94710},
1981, xiii, 371 pages, 7 x 9 inches,
paperbound.

ISBN: 0-89588-074-1 $14.95
A collection of games written in Apple
Pascal, ranging from simple exercises
to more advanced, strategic challenges.
For each game the book includes game
rules, and a guide to understanding the
program. A “‘structure chart’’ demon-
strates the organization of each program.

CONTENTS: Introduction; Acknowledge-
ments; Simple Games; More Advanced
Games; Games that use TURTLE-
GRAPHICS; Cribbage. Appendices—Reserved
Words and Functions; Summary of Pascal.

MICRO™

the keys to creativity

Computer power
A polyphonic synthesizer, a music tutor and
a music transcriber all in one sophisticated
package. Soundchaser” It's a responsive music
tool that allows computer technology to work
with you and for you.

Records and performs

Soundchaser™ transforms an Apple 11" into a dy-
namic polyphonic instrument. Record with the
digital sequencer, play it back with a live over-
dub. Create unique, rich and natural sounds
with up to eight voices.

Transcribes

Notewriter™ displays your melody and bass
lines as you play. See your compositions on the
CRT. Or wouch a button and receive a printed
score. Create,

compose and

-—
L JL B

arrange with one remarkable music tool.

Teaches

Musictutor™ transforms Soundchaser” into a
challenging educational tool. The software in-
cludes programmed learning courses in ear
training, music theory and harmony. Use it to
develop skills and basic musicianship.

Versatile and affordable
Soundchaser™ is the only polyphonic synthe-
sizer available that records, transcribes and
teaches. It combines top quality hardware and
software in a package that’s affordable. A six
voice synthesizer and keyboard lists for $1350.
A keyboard and performance software for
the Mountain Computer Music System™ lists
for $650. Consider Soundchaser” It's a music
tool that's really worth
your notes.

_ &

— i
AN BN BN - mi
kl ML Ve N &) 1L1---§

COMPUTER MUSIC SYSTEMS

?ﬂSMmS!nﬂ Suite E
Half Moon Bay, cA wm (415) 726-0280

Coniact your local dealer.

ﬂpplc ll ma mgnsmd lmlamrlt olalwlc Computer, Inc,
of P Designs, Inc.

Notewriter™ graphics mal:d with Mark PelcxmklsCumpMc Graphics System.
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The PERCOM ‘M’ Line
Low-Cost Expansion for Your AIM, KIM or SYM Computer

Complete Disk Storage Systems from $599 95

e The right storage capacity — Available in 1-, 2- and 3-drive
systems, with either 40- or 80-track drives.

o Flippy storage — Flippy drives (optional) let you flip a diskette
and store data and programs on the second recording surface.

e High Storage Capacity — Formatted, one-side storage capac-
ity is 102 Kbytes (40-track drive), 205 Kbytes (80-track drive).

e Proven Controller — The drive controller design is the same as
the design used in the Percom 680X LFD mini-disk system. This
system — introduced in 1977 — has given reliable service in thou-
sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus, and the MFD-C50 for the Sys-
temn-50 (S5-50) bus.

@ Includes an explicit data separator circuit that's reliable

even at the highest bit densities.

Provides for on-card firmware.

Includes a motor inactivity time-out circuit.

Capable of handling upto four drives.

Capable of reading both hard- and soft-sectored diskettes.

e DOS included — The MFD disk-operating system works with
the AIM monitor, editor, assembler, Basic and PL/65 programs,
interface is direct, through user /O and F1, F2 keys. Diskette in-
cludes DOS source code and library of 20 utility commands.

e Reliability assurance — Drives are burned-in 48 hours, under
operating conditions, to flag and remove any units with latent
defects.

e Full documentation — Comprehensive hardware and soft-
ware manuals are included with each system.

PERCOM

PERCOM DATA COMPANY, INC.

11220 PAGEMILL RD. DALLAS, TX 75243
(214) 340-7081

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

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

£ 1931 PERCOM DATA COMPANY, Inc,

PERCOM. MFD-C50, MFD-C65 and M65/50 are trademarks of Percom Data Company, Inc
AIM-65 is a rademark of Rockwell International, Inc

KIM is a trademark of MOS Technology Corporation

SYM is a trademark of Synertek, Inc.

Expand Your Computer with Proven System-50 Modules
The Percom M65/50 Interface Adapter connects your computer to
Percom’s System-50 (SS-50) motherboard, allowing you to ex-
pand your AIM, KIM or SYM with proven System-50 modules.
You can add disk storage, memory modules,even a video display
system. The M65/50 provides buffer-amplification of address, data
and control lines. On-card decode circuitry lets you allocate ad-
dress space either to the computer or to the expansion mother-
board. Price: only $89.95, including System-50 motherboard.

System Requirements: AIM-65, KIM or SYM computer with ex-
pansion bus and four Kbytes RAM (min).

SO ORI OBONROOBORRRROBORORRRRORROOBRBHOOERBBDED

Yes. .. I'd like to know more about Pet'oom MFD drive systems.
Rush me free literature.

Send to
PERCOM DATA COMPANY, Inc., Dept. 65-M
11220PagermIIRd Dallas, TX 75 43

address

I
#p phone number

'MAILTODAY!

SO0 OROODOORORROOOEOROOOOORROROS
000G ENOROOROORORRORORRRRROBROY

20000000 RGORR0OOORRO0OROORRRRORDRORRRRORRRRORBRDY



b A computer without a word processing program is only ;
eing half-utilized. And the unused half is the most important,
cause we all have reams of letters to write, scripts to type, text

edit, files to keep and data to record.

Write-On! was developed to solve all these problems,

d more, for you...easily, quickly, and effortlessly. Have

- we succeeded?

®g In the June 81

issue of Byte

rlte s magazine, they °

"reviewed Write-

n! against the competition. And here are just some of the nice
hings they had to say.

: “Write-On! is amazingly error-free and it ran the first-
ime we put it on the computer. One of us thinks it’s his choice
f all the word processors that we reviewed.” “Write-On! is a
uper word processor.. . .touch typists can enter text quickly 1
nd easily....performs its editing chores with ease and speed
.even provides for form letters using data files. This is a
remendously powerful and useful feature (especially for the
ce).”’ ' |

- To continue with words from Byte, “Along with excellent
uman engineering, Write-On! provides superlative docu-
nentation.. . .leads the user by the hand...explanations are
Jear and concise...” And... “...undoubtedly the most |
owerful features found in a microcomputer-based word
yrocessor.” e : i

Our users have been saying the same kind of things about
rite-On! The reason, we believe, is because of all the word-
rocessors available, this one was designed to be user-oriented
.to be easy for non-computer types to get professional results
vith. Whether used for business, professional, home or school &
. .Write-On! is the right one because it is right-on.

e e

For the Apple l11*? Of course.

Our Write-On! word processing pro- DATAMOST
gram is available for the Apple Il1* as 19273 Kenva St
well as the Apple I1*. Comes on disk, Korthrides, Ca ;1326
with its easy reading, simply explained, (2g1 3') 366-7160
step-by-step documentation (mar-

velously clear!). Write-On! 11 is $149.95. VISA/MASTERCHARGE accepted.
Write On! 11, $249.95. At your com- $1.00 shipping/handling charge.
puter store or from: (California residents add 6% tax)

*Apple Il & Apple lIl are trademarks of Apple Computer, Inc.
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VisiCalc Formulas
for Depreciation

These formulas are ready to key
into your VisiCalc sheet. The
author explains how the three
different depreciation methods
are used.

Kim G. Woodward
6526 Delia Dr.
Alexandria, Virginia 22310

VisiCalc, which is available in versions
for Apple, Atari, PET/CBM, and
TRS-80, is made by Personal Software.
In this article I'll show one application
of this fine program — that of deprecia-
tion schedules. I currently use this
application for depreciating equipment
for income tax purposes. (Before you
use this program, please consult your
tax advisor or IRS representative for the
proper application of depreciation to
your situation.)

If the formulas in listing 1 are keyed
onto a blank VisiCalc sheet, the depre-
ciation application will be up and run-
ning. (For further information, please
refer to your VisiCalc reference book.)
To explain how to use the depreciation
application, I must discuss deprecia-
tion and the formulas as they are used.

The Depreciation Formulas

Webster’'s New International Diction-
ary defines depreciation as a ‘'decline
in [the| value of an asset due to such
causes as wear and tear, action of the
elements, obsolescence and inade-
quacy.’’ Business uses depreciation to

No. 46 - March 1982

write off the cost of equipment and real
estate. There are three kinds of depre-
ciation in wide use today: straight line
(SLD), declining balance (DB), and sum
of the years digits (SYD).

In straight line depreciation, an
equal amount is depreciated each year.
In the declining balance method, a
large amount is depreciated in the early
life, then gradually tapers off toward
the later life of an asset. It is generally
used to write off the largest amount in
the earliest time period. The sum of the
years digits method is generally be-
tween these two.

There are three entities used in the
calculation of depreciation:

1. the starting book value (SBV] —
what the item cost;

2. the salvage value — what the item
would sell for after its useful life;

3. the expected life of the item.

This depreciation application of
VisiCalc provides the depreciation
(DEP), the accumulated depreciation
(ACD), the remaining depreciation left
(RDV), and the remaining book value
(RBV) for each of the three depreciation
types. The formulas are given in terms
of year j, the current year in the
schedule we are looking at. The for-
mulas for the three types are as follows:

1. Straight line depreciation
DEP(j)] = (SBV — salvage)/life
ACD(j) = j * (DEP(j))

RDV(j) = DEP(j] * (life - i)
RBV(j] = RDV(j) + salvage

2. Sum of years digits depreciation

sum of years digits = (INT{(life) +1)
* (INT(life) +2)/2

DEP(j] = (life + 1 — j) * (SBV -
salvage)/(sum of years digits)
RDV(j) = (life—j+1) * (life—j+2) *
(SBV — salvage|/(2 * (sum of years
digits))

RBV(j) = RDV[j) + salvage

ACD(j) = (SBV - salvage) — RDV{j)

3. Declining balance depreciation

DEP(j) = (SBV * (DBF/life)) * (1 -
DBEF/life)A (j—1)

ACD(j) = SBV * (1 — (1 - DBF/
life) A j)
RDV(j) =
ACDIj)
RBV(j) = RDV(j] + salvage

(SBV - salvage] -

where DBF is the declining balance rate
factor ranging from 1 to 2.

Note that these formulas are for
each year of the schedule. Thus, by ad-
justing the way the calculations are
performed, we can project the schedule
out for as many years as the sheet will
carry. In the case of this depreciation
application, I have chosen a 5-year
schedule.

Use of the Depreciation Application

Looking at the example, the starting
book value is entered into position B3
(1330.00) on the sheet. Likewise,
salvage value is entered into position
B4 (20.00) and life of the item is
entered into position B5 (5) of the
sheet. The declining balance factor
(from 1 to 2) can be entered into posi-
tion E3 (1.50) of the sheet. I generally
leave this position as 1.5 for com-
parison purposes.

MICRO - The 6502/6809 Journal 9



Listing 1 Listing 1 (Continued)
VISICALC formulas for depreciation
>F29:@MAX(F10,F16,F22) A0 LB RE) /BS)*(B3=RY)
>E29:@MAX (E10,E16,E22) 3G15: /= .
>D29:@MAX (D10,D16,D22) SF15:/~—
>C29:@MAX (C10,C16,C22) SE15:/
>B29:@MAX (B10,B16,B22) SD15:/—
>A29:"MAX DEP )CIS:/-—
>F28:@MIN(F10,F16 ,F22) SB15:/——
>E28:@MIN(E10,E16,E22) >A15: /-
>D28:@MIN(D10,D16,D22) 5G14: (1-E4) *

- : ) *F10
>C28:@MIN(C1l0,Cl6,C22) >F1l4:(E4*F10)+( (1-E4) *E1
>B28:@MIN(B10,B16,B22) >514Z{E4.510) 0 L)
>A28:"MIN DEP : )+( (1-E4) *D10)
£ >D14: (E4*D10) +( (1-E4) *C10)
il >C14: (E4*C10)+( (1-E4) *B10)
4o >Bl4:+E4*B10
>D27: /-~ SF13:4
S/ JE13:4E12+04
>B27:/-- >D13:+012+B4
>A27:/-- >C13:+C12+B4
>G26: (1-E4) *F22 >B13:+B12+B4
>F26: (E4*F22) +( (1-E4) *E22) »>A13:"SLD RBV
>E26: (E4*E22) +( (1-E4) *D22) >F12: (B5-FB) *F10
>D26: (E4*D22) +((1-E4) *C22) >E12: (B5-EB)*E10
>C26: (E4*C22) +( (1-E4) *B22) >D12: (B5-D8) *D10
>B26:+E4*B22 >C12: (B5-C8)*C10
>F25:+F24+B4 >B12: (B5-E8) *B10
>E25:+E24+B4 >A12:"SLD RDV
>D25:+D24+B4 S>F11:+F10*F8
>C25:+C24+B4 >E11:+E10*E8
>B25:+B24+B4 >D11:+D10*D8
>A25:"DB RBV >C11:+C10*C8
>F24: (B3-B4)-F23 >B11:+B10*B8
>E24:(B3-B4)-E23 >Al11:“SLD ACD
>D24: (B3-B4)-D23 >F10: (B3-Bd) /BS
>C24: (B3-B4)-C23 >E10: (B3-Bd) /B5
>B24: (B3-B4)-B23 >D10: (B3-B4) /B5
>A24:"DB RDV >c10:(53—34)/35
>F23:+B3* (1- (EEXP(F8*@LN (1~ (E3/B5)))) ) >E10: (B3-B4) /B5S
>E23:+B3* (1~ (GEXP (EB*@LN(1-(E3/B5)))) ) >Alo: "SLD DEP
>D23:+B3* (1~ (@EXP (D8*Q@LN(1-(E3/B5))))) 5G9 /-
>C23:+B3* (1- (@EXP (C8*@LN (1~ (E3/B5))))) SF93: /=
>B23:+B3*(1- (@EXP (BB*@LN (1~ (E3/B5))))) SE9: /=
>A23:"DB  ACD 5593 f—m
>F22:@EXP (@LN (B3) +( (FB-1) *@LN (1~ (E3/B5) )) +€LN(E3/B5)) 5091 fmm
>E22:@EXP (@LN(B3) +( (EB~1) *@LN(1- (E3/B5) )) +eLN(E3/B5)) SBG: /=
>D22:@EXP (@LN(B3) +( (D8-1) *@LN(1-(E3/B5) ) ) +€LN (E3/B5) ) >A9: /-~
>C22:@EXP (QLN(B3) +( (C8-1) *@LN (1-(E3/B5) ) ) +@€LN (E3/B5) ) >G8: /F16
>B22: @EXP (@LN (B3) +( (B8-1) *@LN (1-(E3/B5) ) ) +€LN (E3/B5) ) SF8: /FI+EB+1
>A22:"DB DEP >EB:/FI+D8+1
>G21l:/—— >DB: /FI+CB+1
>F21l:/-—- >CB: /FI+B8+1
>E21: /== >B8: /F1+B6
>D21:/—— >h8:"YEAR
>C21: /-~ >G7:/--
>B2l:/— SET: /==
>A21:/-- >E7: /==
>G20: (1-E4) *F16 >D7:/-=
>F20:(E4*F16) +( (1-E4) *EL6) >CT: /==
>E20: (E4*E16)+( (1-E4) *D16) 2B1s/--
>D20: (E4*D16) +( (L-E4) *C16) PR/~
>C20: (E4*C16) +( (1-E4) *B16) >B6:/FIL
SB20:+E4*B16 >AG:"START YR
>F19: (B3-B4)-F17 >ES5:/FI1+B5* (B5+1) /2
>E19: (B3-B4)-E17 >D5:"S0YD
>D19: (B3-B4)-D17 >B5:/F15
>C19: (B3-B4)-C17 >AS5:"LIFE
>B19: (B3-B4)-B17
>A19:"SYD ACD >Ed:244/366
>F18:+F17+Bd >D4:"PRCNT YR
>E1B:+E17+Bd >B4:0
>D1B:+D17+B4 >A4:"SALVAGE
5C18:+C17+B4 2E3:1.5
>B18:+B17+B4 >D3:"FACT
>A18:"SYD RBV 28336115
>F17: (B5-F8+1) * (B5-F8)* (B3-B4) /(2*ES) >A3:"BOOR VAL
>E17: (B5-E8+1) * (B5S-EB)* (B3-B4) / (2*E5) >Al:"ITEM:
>D17: (B5-D8+1) * (B5-D8)* (B3-B4) /(2*ES5) /Wl
>C17: (B5-C8+1) * (B5-C8) * (B3-B4) /(2*ES) /GOR
>B1l7: (B5-B8+1) *(B5-B8)* (B3-B4)/(2*E5) /GRA
>A17:"SYD RDV /GES$
SF16: ( (B5+1-F8) /E5) * (B3-B4) /6Cs
>E16: ( (B5+1~E8)/E5) * (B3-B4)
>D16: ( (B5+1-D8) /E5) * (B3-B4)
>C16: ( (B5+1-C8)/ES) * (B3-B4)
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ITEM: APPLE I

Example of 5-year depreciation schedule.

Book'Val 1330.00 Fact 1.50
Salvage 20.00 Prent Yr 0.70
Life 5 SOYD 15
Start Yr 1
Year 1 2 3 4 5 6
SLD DEP 262.00 262.00 262.00 262.00 262.00
SLD ACD  262.00 524.00 786.00 1048.00 1310.00
SLD RDV  1048.00 786.00 524.00 262.00 0.00
SLD RBV  1068.00 806.00 544.00 282.00 20.00
182.54 262.00 262.00 262.00 262.00 79.46
SYD DEP  436.67 349.33 262.00 174.67 87.33
SYDRDV  873.33 524.00 262.00 87.33 0.00
SYD RBV 893.33 544.00 282.00 107.33 20.00
SYD ACD  436.67 786.00 1048.00 1222.67 1310.00
304.23 375.82 288.49 201.15 113.82  26.49
DB DEP 399.00 279.30 195.51 136.86 95.80
DB ACD 399.00 678.30 873.81 1010.67 1106.47
DB RDV 911.00 631.70 436.19 299.33 203.53
DB RBV 931.00 651.70 456.19 319.33 223.53
277.99 315.60 220.92 154.65 108.25 29.05

MIN DEP  262.00
MAX DEP  436.67

262.00 195.51 136.86 87.33
349.33 262.00 262.00 262.00

Next, by entering the starting year
of the schedule in position B6 (1), we
can get depreciation schedule for a
period of five consecutive years. Since
the IRS will allow the percentage of the
depreciation for the balance of the year,
I have made provision for the entry of
the balance. The balance of the year as
a decimal can be placed into position
E4 (0.70). The fifth line for each of the
types gives the depreciation that may
be taken in that year (valid only with a
starting year of 1).

Position E5 (15) of the sheet is for
the calculation of the sum of the years
digits. The minimum and maximum
values for depreciation in each of the
years is provided as the last two lines.
As there is no way of zeroing years past
the life, note that the RDV will become
negative in this case.

In Conclusion

This application of the VisiCalc
program has been provided as a tool to
help make difficult calculation easy. It
will provide a quick glance at alter-
natives for use in business decisions
and the big ''if'" question as well.

Small business owners! Computer hobbyists!
DEAFNET can help you
with your communication needs!

With DEAFNET you can

SEND and RECEIVE messages

For more information about electronic mail:

Deaf Communications Institute
at DEAF COMMUNITY CENTER Bethany Hill Framingham, MA 01701

Who will | talk to?

Who will talk to me?

Keep in touch with:

Friends.

Board, Advisory, Committee Members,
Clubs, Organization or Alumni Officers,
Business Associates.

What's DEAFNET For?

Planning meetings, workshops,
conventions, socials, athletic and alumni
events.

Making good business decisions.
Sharing information.

How Does DEAFNET Work?
Receive and send messages at your
convenience.

Communicate with staff members quickly.
Finish meetings without interruption.
Improve information flow.

Eliminates any long distance expenses.
Decreases travel time and expenses.
Lowers postage expenses.

What Do | Need To Subscribe to
DEAFNET Services?

Telephone Service.

An ASCII terminal with coupler.

A DEAFNET mailbox.
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Supplied on diskelle wilh complete
documentation and mainienance gusde

Call Toll-Frea Now!
Master Charge & VISA users call: 1-800-835-2245
Kansas Residenis call 1-800-362-2421

NIKROM TECHNICAL PRODUCTS PRESENTS
A DIAGNOSTIC PACKAGE FOR THE APPLE I
AND APPLE Il + COMPUTER.

“THE BRAIN SURGEON"
Apple _Gcmpular Co. has p_r:vidad you with the bes! equipment available 1o date. The
Diagnostic's Package was designed to check every major area of your computer, detect ermors,

and report any malfunctions. The Brain Surgeon will pul your system through exhaustive,
thorough procedures, testing and reporting all tindings.

The Tests Inciude:

* MOTHERBOARD ROM TEST

* APPLESOFT ROM CARD TEST * LO-RES COLOR TESTS

= INTEGERA ROM CARD TEST

* MOTHERBOARD RAM TESTS = RANDOM HI-RES GENERATOR
= DISK DRIVE SPEED CALIBRATION = SPEAKER FUNCTION TESTS

* SQUARE WAVE MODULATION
Il TEST + PADOLE & SPEAKER TEST
(HARDWARE & EPROM) * PADDLE & BUTTON TEST

* MONITOR & MODULATOR ROUTINES = PADDLE STABILITY

= DISK DRIVE MAINTENANCE
* DC HAYES MICROMODEM

* MONITOR SKEWING TESTS
* MOMITOR TEST PATTERN
= MONITOR TEXT PAGE TEST

The Brain Surgeon allows you 10 be confident of your system. This is as crilical as the
operating system itsell. You mus! depend on your computer 100% of it's running time. The
Brain Surgeon will monitor and help maintain absolute peak performance.

PRICE: 349.95
REQUIRES: 48K, FP in ROM
1 Disk Drive. DOS 3.2 or 33

: Nikrom Technical Products

25 PROSPECT STREET » LEOMINSTER, MA 01453
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= MONITOR & TV YOKE ALIGNMENT

= HI-AES COLORTESTS

» INTEAMAL MAINTENANCE
= GENERAL MAINTENANCE
= ON BOARD “HELP”

=

i"'\i A il

S
DISKETTE UPDATE ()

IE SEFMAL NUMBER IS BELOW 20000 OR DATED
BEFORE 21581 THEN RETURN DISKETTE PLUS 3700
Us. 900 FORBON

1
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BREAK THE TIME BARRIER!

Speed-up and upgrade Apple || functions
with TWO all-new, low-cost utilities. . . *

1. UNIVERSAL BOOT INITIALIZER (UBI)

e UBI-initialized disks load the
Language Card (any RAM Card)
up to 9 times faster.

e Can be applied to Apple ][ DOS 3.3 or 3.2.1
disks by novice or pro — by user or software
vendor alike.

e QObsoletes use of Apple BASICS disk and
DOS 3.3 Master disk for fast single-disk
direct booting.

e The DOS 3.2.1 UBl-initialized disk boots
on either 13 or 16 sector PROMS — and
loads RAM Card in 1.7 seconds (features
not available from Apple).

e Allows turnkey operation with boot in any
Slot, Drive 1 and execution of BASIC, Binary
or EXEC greeting program in Drive 1 or 2.

e The UBI-initialized disk features universality,
compatibility and versatility.

System Requirements: 48K Apple ][ or Apple ][+,
ROM or RAM Card, DOS 3.3 or DOS 3.2.1 and one
disk drive.

Cost: $49.95 (+$3.00 postage and handling) for the
UBI Utility Disk, two Demo Disks and a Training
Disk keyed to a 32 page Instruction Manual.

For Only $15:

2. AMPER-SORT/MERGE (A-S/M)
e Can sort 1000 records in seconds.

e A general purpose Disk Sort/Merge Utility for
Apple DOS 3.3 text files.

* Machine-language Read, Sort and Merge
routines for speed.

e Sorts up to 5 input files into a single output file
(up to at least 125K).

e Sorts records alphanumerically (Ascending
or Descending) up to 5 fields.

e Sorts random or sequential files.
e Merges 2 to 5 pre-sorted files into a single file.

e Sort parameters from the keyboard or from a
special parameter file.

e Compatible with most data base programs that
create standard Apple DOS 3.3 text files
(e.g., Personal Software's CCA DMS files).

System Requirements: 48K Apple ][ or Apple ][+
ROM or RAM Card, DOS 3.3 and one or more
disk drives.

Cost: $49.95 (+$3.00 postage and handling) for the
A-S/M Utility Disk and a Training Disk keyed to
a 24 page Instruction Manual.

You can get the Training Disk and Instruction Manual for either utility. This payment

can be credited toward later purchase.

Credit Cards:

Mail Order:

[VISA, MC or AMER ExP] call ELbEFIFONICS international, inc.
Clearinghouse: (212) 532-3089.

Send check or money order (no Purchase Orders or C.0.D.’s) to:

S & H SOFTWARE e BOX 5 ® MANVEL, ND 58256.

* LICENSED FROM APPLE: All Apple Computer Inc. programs — FPBASIC, INTBASIC, DOS3.3&4 DOS3.2.1 — used in
S & H Software's utility programs are licensed from Apple Computer Inc. by S & H Software. The unique UB/ license to
software vendors allows their use of these Apple Computer copyrighted programs to execute their programs on UBI-
created disks, without further licensing from Apple Computer Inc. Software vendors' inquiries invited for both utilities.

S&H Software

Box 5 Manvel ND 58256
(701) 696-2574
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Numerical Solution
of Differential Equations

A brief discussion of the Runge-
Kutta method of solving
differential equations is
accompanied by an Applesoft
program that prints out and
plots the points for the resulting
curve.

Robert D. Walker
6100 F. Woodchase Lane
Marietta, Georgia 30067

Mathematical analysis of many physi-
cal phenomena, especially in engineer-
ing, requires solution of differential
equations. Generally these equations
are solved by a hodgepodge of tech-
niques learned in an elementary dif-
ferential equations course. Most
higher-order equations require labori-
ous techniques, and yet fail to yield
solutions in the closed form. No simple
formula is attained.

These complex equations are best
solved by using numerical methods on
a computer. This article includes an
Applesoft program and short descrip-
tion of a fourth-order Runge-Kutta
method for solving ordinary differential
equations, given initial conditions (in-
itial value problems). Although this
program was written for the Apple
computer, with minimal changes it is
capable of running on another system.

The Runge-Kutta Method

An exhaustive derivation on the
Runge-Kutta method will be omitted
from this article, but may be found in
most differential equations texts. The
general idea behind this method is fairly
simple. Let's assume you're given the
following differential equation:

Equation 1

dy/idX = Y' = fiXY)

No. 46 — March 1982

In addition you're given the initial
conditions:

Y =YnatX = Xn

With this information one can easily
compute the slope of the line tangent to
the solution curve (Y = g(X)) at
(Xn,Yn). This will simply be equal to
f(Xn,Yn).

Now let's assume Xn is incre-
mented by some small value, Xi. We'll
call this new value of X, Xn+ 1.

Xn+1 = Xn + Xi

The problem now is to approximate the
corresponding Y value, Yn+1. In-
tuitively it should seem reasonable that
for a very small increment of X the
following approximation is true:

Equation 2
Yn+1 = Yn + f(Xn,Yn)sXi

Editor’s Note: = means approximately
equal to.

This is known as Euler's one-step
method.

Provided the curve in question was
linear (a straight line|, the left and right
sides of the equation 2 would be exactly
equal. Obviously this is not true except
in the most trivial cases, where f(X,Y)
is equal to some constant. As a result,
it is necessary to replace the value
f(Xn,Yn) with a better approximation
of the slope between the points (Xn, Yn)
and (Xn+ 1, Yn+ 1), particularly if ac-
curacy is important. In effect this is
what the Runge-Kutta method does. It
uses a '‘weighted average'' of slopes
within the interval Xn< = X < =
Xn+1.

The formula for the fourth-order
Runge-Kutta method using Runge's
coefficients is as follows:

Equation 3

Yn4+1 2 ¥n + MXi
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where
Equation 4

M =m0 + 2+m1 + 2+xm2 + m3)
Equation 4a

m0 = f(Xn,Yn)
Equation 4b

m1 = f(Xn + Xil2, Yn + (m0/2)«Xi)
Equation 4c

m2 = f(Xn + Xi/2, Yn + (m1/2)+Xi)
Equation 4d

m3 = f(Xn + Xi, Yn + m2«Xi)

Note that f(Xn, Yn) in equation 2
has been replaced by M in equation 3.
The value M is the ''weighted average''
of the slopes. The computed values m0,
m1, m2, and m3 are the slopes used to
compute M. Figure 1 includes a geo-
metric interpretation of these values.

Let’s summarize what we've ac-
complished so far. Given a first-order
ordinary differential equation and in-
itial conditions, we are able to itera-
tively approximate values of Y along an
interval of X.

Up to this point we have limited
our discussion to first-order equations.
Solving higher-order equations, how-
ever, is just as easy. In fact the Runge-
Kutta method described above is not
changed. The ability to transform a
higher-order equation into a system of
first-order equations is the key.

For example, let's assume you're
given the following second-order
equation:

Equation 5

Y1 + Y1' + Y1 = sin(X)

Make the substitution
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“marked” as used in the disk directory so that no attempts will be made to
“"WRITE" to a bad sector. The VTOC is completely rebuilt to accurately reflect

DISK RECOVERY
"THE SCANNER"

48K+, Disk II BAD, USED, and FREE SECTORS, further insuring the integrity of the diskette. A
Apple li/Apple Il + complete report is generated advising the user of all corrections BEFORE the ob-
530 00 ject disk is altered. A resulting “DISK MAP" is presented for your review. Flexibili-
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Are you plagued with disk /O errors?  pisKETTES THAT ALREADY CONTAIN PROGRAMS ANDIOR DATA! The SPEED of
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This program is a must for all well as your SUPER-TEXT data diskettes! TREAT YOURSELF TO PEACE OF MIND
Disk Il owners!! KNOWING THAT YOUR PROGRAMS AND DATA ARE SECURE WITH...DISK RECOVERY

SUPER DISK COPY IlI $30.00 MULTI-DISK CATALOG i $25.00

48K & DISK Il required, APPLE Il or APPLE Il PLUS

Practically a "mini-DOS” in itself, SUPER DISK COPY Il has
become the standard for APPLE disk utilities. SDC is a menu-
driven program that allows manipulation of all types of files
under DOS 3.1, 3.2, and 3.3. SDC is the only disk utility
available for the APPLE that combines these features: 1)
COPY single files (Integer, Applesoft, Binary, or Text), 2) COPY
DOS, 3) COPY entire disk, 4) UNDELETE deleted files, 5) Op-
tional "INIT” of copy disk, 6) REPLACE illegal characters in
filenames, 7) FIX filesizes, 8) Use of DOS and directory sectors
for up to 13 K additional storage, 9) ALPHABETIZE filenames
in diskette catalog, 10) LOCK or UNLOCK files, 11} PLOT of disk
usage, and 12) Optional rearrangement of files so that they
occupy contiguous sectors for improved access times, SDC [l
now supports the APPLE wildcard character “=" in file
specifications. ‘SDC Il makes tne conversion to DOS 3.3 less
painful (than MUFFIN) and also allows files to be transferred
back to DOS 3.2 since both 13 and 16 sectored disks can be
accessed at the same time.

48K and DISK Il drive required, APPLE Il or
APPLE Il PLUS

MDC is a very fast, machinelanguage database program
designed specifically for keeping track of the contents of
your APPLE diskette library, MDC Ill requires only seconds to
read FILENAMES, FILETYPES, FILESIZES, number of free sec-
tors remaining on diskette, and actual volume number from
each of your diskettes. Both sides of a diskette can be loaded
and assigned to the same DISK ID#. MDC Ill supports use of a
two-character CLASSIFICATION field that can be used to
group games, utilities, and other types of related files
together. MDC Il supports a fast Shell-Metzner sort on any of
the five database fields. A unique “"LIST MASK” provides a
powerful search capability for interrogating the database
for specific information. A "FLIP DOS” command allows MDC
il to read directories from DOS 3.1, 3.2, and 3.3 disks and to
store the resulting database on either a 13 or 16 sectored
disk.
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Sensible Software
6619 Perham Drive Dept. MO
West Bloomfield, Michigan 48033
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For a complete catalog, send
$1.00, refundable with your first purchase.
Visa and MasterCard welcome.
Please add $1.25 postage and handling per diskette.
APPLE is a registered trademark of APPLE Computer Company
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Equation 6
Yz =y

From this substitution you acquire the
following system of first-order
equations:

Equation 7
Yi'= Y2
Equation 8
Y2' = —Y1 — Y2 + sin(X)

QOur intention is to approximate the
values Y1 and Y2 along a specified
X-interval. This requires us to use the
Runge-Kutta method twice for each X
value. In particular, Y1’ (equation 7) is
essential for approximating YI.
Likewise, it would be impossible to ap-
proximate Y2 without Y2’ (equation 8).
This same procedure may be extended
for higher-order equations.

The above example is straight-
forward. Nonetheless, complications
may arise in the way in which these
first-order equations are coupled. For
instance, we could have a system of
equations whereby some derivatives
are functions of other derivatives. In
this case, the order in which the
derivatives are calculated becomes im-
portant. Further explanation of this
problem is beyond the scope of this ar-
ticle, and left to the reader.

Program Implementation

As with all programs, it was first
necessary to determine exactly what
the program was to accomplish. After
careful consideration I decided to have
the program compute Y1 and Y2
(=Y1’) along a specified X-interval.
These values would then be printed in
tabular form. As you know, tables of
numbers do not readily reveal the be-
havior of functions as well as graphs.
Consequently, I decided that the values
Y1 and Y2 would be plotted adjacent to
the table.

The finished program (see listing) is
divided into three main parts — intro-
duction, calculations, and printout.
Table 1 is a list of variables used in the
program.

The introduction (lines 100-225)
prompts the user for the parameters
used to compute the Y values. These
parameters include the number of first-
order equations, the X-interval, the
X-increment for calculations (Xi, equa-
tion 3), the X-increment for printout,
and the initial conditions Y(1..N).

These initial conditions are then
sent to a subroutine (lines 800-845]
which saves X, Y(1), and Y(2) in three
arrays X| |, P1{ ), and P2| ) for printing
at a later time. In addition, this sub-
routine will determine minimum and
maximum values for Y(1) and Y(2).
These extremes will be necessary for
plotting.

Figure 1: Slopes used by 4th order Runge-Kutta method.

Lines 300 through 410 include the
actual implementation of the Runge-
Kutta method. This will require some
explanation.

At the beginning of this section, X is
equal to XB (beginning of X-interval)
and the values Y(1..N ) are set to the in-
itial conditions. When line 305 is ex-
ecuted, the derivatives F(1..N) are
calculated at the points (Xn,Y(1..N) ).
These are equivalent to m0 (equation 4a).

Lines 310 through 320 update
Y(1..N). First, the values Y(1..N) are
saved in the array YN(1..N). Then, the
values of the slopes F(1..N) are saved in
the array M(1..NJ. Finally, the values Y
(l..N) are updated so that ml can be
computed next.

Line 325 increments X by XI/2. At
this point Xn = Xn + Xi/2 and Yn =
Yn + (m0/2+Xi. Line 330 then calcu-
lates mi1 (equation 4b). Lines 335
through 350 sum M(1..N} and update Y
so that m2 can be calculated next (line
355).

Likewise, lines 360 through 375
sum M(1..N]. In addition, X is again
incremented by XI/2 (line 380), and Y
= Yn + m2«Xi. M3 is calculated in
line 385.

Lines 390 through 400 actually
calculate the Yn + I values.

Line 405 checks to see if X is suffi-
ciently close to XP. If it is, then the

\
1 F2 Tabbing factor Y(2)
id I Index, initial conditions Y(1..I)
\ IC X-increment for calculations
Yn + m2(Xi) /I( IP X-increment for printout
1 Index, printout X(1..J), P1({1..J), and P2(1..])
) M() Sum of slopes for each first-order eqs. 1..N
Yn4mifxiz) /-‘/sr‘nz N Number of first-order eqs.
N1 Minimum value of Y(1)
. N2 Minimum value of Y(2)
Yn + mo(Xi/2) o P1() Printed value of Y(1|
P2() Printed value of Y(2)
g T1 Number of spaces right of col. 47 for plot Y(1)
9 T2 Number of spaces right of col. 47 for plot Y(2)
w0 . X X value along X-interval
' . ol X1 Maximum value of Y(1)
Xn Xn + (Xil2) Xn# Xi X2 Maximum value of Y(2)

Table 1: List of Variables

A$ General
E Index, first-order egs. 1..N
F( ) Derivatives of Y| ); ex. F(1) = Y(1)’

F1 Tabbing factor Y(1)

XB Beginning of X-interval

XE End of X-interval

Value of Yn for first-order egs. 1..N

Initial values of Y(1..N]

Temp. value of Yn for first-order eqs. 1..N

No. 46 — March 1982
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REM $385S888882 8RR RSsRRssssssssssRsssasanss
REM 8% 4TH-DRDER RUNGE-KUTTA METHOD %%
REM 2% FOR SOLUTION OF 31
REM %3 DIFFERENTIAL EQUATIONS "
REM %% "
REM % WRITTEN BY R. WALKER 1
REM 2% WICHITA, KS 1]
REM SSEESSESSSEsRussRes s Rsssssssssssesss
DIM Y(5),YI(S),YN(S),F(5),M(5),XP(200),P1(200),P2(200)

REM #% INTRODUCTION #3SSRSgssssissssssssenssey
HOME
HTAB (&): PRINT "4TH-ORDER RUNGE-KUTTA METHOD"

HTAB (12): PRINT "FOR SOLUTION OF™

HTAB (9): PRINT "DIFFERENTIAL EQUATIONS"
PRINT : PRINT : PRINT

PRINT "ENTER SYSTEM OF FIRST—-ORDER EQUATIONS"
PRINT "ON LINES 1001-1998."

LIST 1001,1998

INPUT "CONTINUE (Y/N)?
IF As$ = "N" THEN END
HOME

VTAB (3)

INPUT "NUMBER OF 1ST-ORDER EGS.- "jN

INPUT "INTERVAL OF X (BEGIN,END)- "j;XB,XE

INPUT "INCREMENT OF X (CALC)- ";IC

INPUT "INCREMENT OF X (PRINT)- ";IP

PRINT 1 PRINT "INITIAL VALUE(S):"

FOR I = 1 TON

PRINT " Y("jIg")"3: INPUT "= “3¥(I)

YI(I) = Y(I)

NEXT

XP(1) = XB:P1(1) = ¥(1):P2(1) = ¥Y(2): REM FIRST PRINTED VALUES
J = 1 REM NUMBER OF PRINTED VALUES

X = XB:XP = XB: REM INITIALIZED BEGINING X AND XP

XP = XP + IP: REM NEXT VALUE TO BE PRINTED

H

" A

L
REM 2% CALCULATE YN+1 SESZRSRSETEXNTERRINTERES

BOSUB 1000: REM CALCULATE MO FROM (XN, YN) (Continued)

values X, Y(1), and Y(2) are saved by
the subroutine on lines 800 through 845.
10
Line 410 compares X to see if XE 20
(end of the X-interval) has been reached. o
If it hasn't then Yn+1 is calculated. 50
Upon reaching the end of the e
X-interval, the results are printed. 80
20
The third main section, lines 500 244
through 700, prints the results that 100
have been stored in arrays X(1..]), 105
P1(1..J), and P2(1.J), where J is the o
number of values stored. Lines 500 120
through 600 print general information s
about the solution. This is self- 135
explanatory. However, note that line 140
510 may be deleted for some printers. s
155
Lines 605 through 620 calculate the 160
tabbing factors, F1 and F2, for plotting :33
Y(1) and Y(2). These variables are used 175
to scale the plotted points so that the i
minimum Y value falls on column 47 190
and the maximum Y value falls on col- 195
umn 79. 233
210
The table heading is printed by lines 215
625 and 630. Next, lines 635 through i
685 print the table and plot the results. 230
Columns 47 through 79 are reserved for §£
the graph. T1 and T2 (lines 655 and 305
660) are the amount of spaces to the

WHY YOU NEED THE INSPECTOR.

If you’re serious about programming, you need
to set all your utilities together in one place —

read and alter files, locate strings in memory or on
disk. The uses are endless. The manual, alone, is an

inside your Apple. The Inspector comes on an
Eprom that simply plugs into the D8 socket, or on
a disk ready to merge with Integer Basic for
automatic loading on boot. Either way, it stays at
your fingertips, ready to call without disturbing
your current program.

he Inspector puts you in total control of both
memory and disks. You can search forward

and backwards, edit, read nibbles,

map disk space, dump the screen

to a printer, examine every secret

of your Apple. Use The Inspector

to repair blown disks, undelete

files, input “illegal” commands,

education. And it’s always there when you need it.

You need the most powerful disk and memory
utility available for your Apple. You need the
Inspector.

See your local dealer, or order direct for just
$49.95. Mastercard and Visa holders order
toll-free, 1-800-835-2246.

222 SO. RIVERSIDE PLAZA
CHICAGO, IL 60606
312-648-1944

Apple is a registered trademark of Apple Computer, Inc
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310

320
325
330
335

350
355
360

370
375

385
390

405

410
415
420
500

510
515

520
525

535
540
545
550
555
560

570
575

590
595
&00
&05

810
B15
820
825

FOR E =1 TON

315 YN(E) = Y(E):M(E) = F(E):Y(E) = YN(E) + IC & F(E) / 2

NEXT

X=X+ 1IC /2

GOSUB 1000: REM CALCULATE M1 FROM (XN+IC/2,YN+(MO/2)31C)
FOR E =1 TON

340 M(E) = M(E) + 2 & F(E): REM (MO+2IM1)
345 Y(E) = YN(E) + IC & F(E) / 2

NEXT
GOSUB 1000: REM CALCULATE M2 FROM (XN+IC/2, YN+ (M1/2)XIC)
FOR E =1 TON

355 M(E) = M(E) + 2 ¥ F(E): REM (MO+28M1+28M2)

¥(E) = YN(E) + F(E) % IC
NEXT

I\B0 X =X + IC / 2

GOSUB 1000: REM CALCULATE M3 FROM (X+1IC, YN+ (M2) 2IC)
FOR E =1 TON

395 Y(E) = YN(E) + (M(E) + F(E)) % IC / &: REM CALCULATE YN+1

NEXT

IF ABS (X — XP) < .0001 OR X > XP THEN BOSUB B0O: REM CLOSE ENDUBH
1—— NOW SAVE VALUES

IF X < XE GOTO 300

]

H

REM &% PRINT RESULTS SSRSRSSRSiissBssssssssey

PRINT CHR$ (4);"PR#1"

PRINT CHR$ (9);"BON": REM NOT REQUIRED ON SOME PRINTERS
PRINT : PRINT "4TH-ORDER RUNGE-KUTTA SOLUTION TO THE FOLLOWING 1ST-OR
DER SYSTEM:"

LIST 1001, 1998

PRINT "INITIAL CONDITIONG:"

FORE =1 TON

PRINT " Y(";Ez")= "3;YI(E)

NEXT

PRINT

PRINT "X INTERVAL "3XBs" TO "jXE

PRINT "X INCREMENT (CALC)= "3IC

PRINT "X INCREMENT (PRINT)= ";IP

PRINT

PRINT "Y(1) MIN= "3;N1

PRINT "Y(1) MAX= ";X1

IF N = 1 BOTD &00

PRINT

PRINT "Y(2) MIN= "jN2

PRINT "Y(2) MAX= ";X2

PRINT

IF X1 = N1 THEN F1i = O: BOTO &15

&10 F1 = 32 / (X1 - N1): REM TAB FACTOR FOR Y1)

&15 IF X2 = N2 THEN F2 = 0: BOTOD 625

&20 F2 = 32 / (X2 - N2): REM TAB FACTOR FOR Yi2)

625 PRINT " X Y1) Y(2) PLOT ¥Y(1) A
ND Y(2)™"

630 PRINT "

435 FOR I = 1 TOJ

&40 PRINT XP(I)g

&85 HTAB (1S)c PRINT P1(I);

650 IF N < > 1 THEN HTAB (31): PRINT P2(I)j

655 T1 = INT ((P1(I) - N1) % F1)

&60 T2 = INT ((P2(I) — N2) ¥ F2)

465 IF N = 1 THEN POKE 36,T1 + 47: PRINT "1": G6O0TO &85

&70 IF Ti < T2 THEN POKE 36,T1 + 47: PRINT "1%j: POKE 36,T2 + 47: PRINT
=2": BOTO &85

675 IF T2 < T1 THEN POKE 36,T2 + 4731 PRINT "2%j3: POKE 3&6,T1 + 47: PRINT
“1": GOTO &BS

&80 POKE 36,T1 + 47: PRINT "&*

&85 NEXT

&90 PRINT = PRINT

&95 PRINT CHR$ (4);"PR#0O"

700 END

705 =

710 =

800 REM % SUBRDUTINE- SAVE X, Y(1), AND Y(2) X%k%

805 J = J + 1: REM COUNT NUMBER OF ORDERED PAIR TO BE PRINTED

XP(J) = INT (X % 10000 + .5) / 10000:P1(J) = Y(1):P2(J} = Y(2)
IF P1(J) < N1 THEN N1 = P1(J): REM COMPARE FOR MINIMUM P1
IF P1(J) > X1 THEN X1 = P1(J): REM COMPARE FOR MAXIMUM P1
IF N = 1 GOTO 8B40

830 IF P2(J) < N2 THEN N2 = P2(J): REM COMPARE FOR MINIMUM P2
B35 IF P2¢(J) > X2 THEN X2 = P2(J): REM COMPARE FOR MAXIMUM P2
840 XP = XP + IP: REM INCREMENT XP BY IP
845 RETURN
850 :
855 :
1000 REM %% SUBROUTINE- FIRST DRDER SYSTEM ¥S¥R2fRi¥
1001 REM EXAMPLE PRCUBLEM
1002 REM Y177 + Y17 + Y1 = SIN(X) (EQ. S)
1100 F(1) = Y(2): REM (EQ. 7)
1200 F(2) = - Y(1) — ¥(2) + SIN (X): REM (EQ. B}
1999 RETURN
No. 46 — March 1982

right of column 47 that the points Y(1)
and Y(2) should be plotted. Lines 670
through 680 determine which value
(Y(1) or Y(2) | should be plotted first. If
Tl = T2 then an asterisk will be
printed in this position (line 680).

In Applesoft, the HTAB command
does not seem to work for any value
greater than 40 when using a printer.
This is the reason for using the POKE
command in lines 665 through 675.
Lines 650 and 665 are used to handle
first-order equations, in which Y(2) is
not calculated or plotted.

Program Operation

Operation of this program is
straightforward. To illustrate this, we
will solve equation 5 (mentioned
earlier). But first, let’s relate this equa-
tion to some physical phenomenon.

The movement of a suspended
mass-spring system obeys this equa-
tion. Let’s assume we have an object
suspended from a spring to which we
are applying a force. Furthermore,
assume that there exists a dampening
force which is proportional to the
velocity of the mass. This dampening
force is usually exerted by a dashpot
mechanism. The general equation then
becomes:

Equation 9

m+Y" + c+Y' 4+ K«Y = FX)

where,

Y'' = acceleration of mass

Y' = velocity of mass

Y = position of mass

m = mass in slugs (1bm/32)

¢ = dampening constant (1bf/ft/s)

k = spring constant (1bf/ft)
F(X)= external force

Now equation 5 has physical
significance. It describes the move-
ment of a mass-spring system where:

m = 1 slug (32 1bm)
¢ = 1bf/ft/s

k = 1bf/ft

F(X)= sin(X)

Note that X is actually time in seconds.

Once the program is loaded, it is
first necessary to delete lines 1001
through 1998. This clears the system of
first-order equations. Next, the new
system of first-order equations will be
entered on these lines. In this example
equations 7 and 8 would be entered as
shown in the listing, lines 1100 and
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1200. Lines 1001 and 1002 are for
documentation purposes. Now we are
ready to run the program.

In this example the number of first-
order equations will be two. (Y(1) and
Y(2) will be calculated in the X-interval
0 through 7. Next, the increment for
calculations will be set to 0.1. In
general, the smaller the value of IC, the
more accurate the calculations. How-
ever, for this program IC should be no
smaller than 0.001. This will prevent
excessive roundoff errors when calcu-
lating X and will also shorten the run
time.

The next value requested by the
program is the increment at which we
would like X, Y(1), and Y(2) to be
printed. The value 0.2 was selected for
this example. We are now ready to
enter the initial conditions.

In this example the suspended ob-
ject will start at rest. Thus Y(1) (posi-
tion] will be entered as zero. Likewise
Y(2) (velocity) will be entered as zero.
In less than a minute the printer will
begin printing the results.

One important item should be men-
tioned concerning the graphs of Y(1)
and Y(2). Except in special cases, these
two graphs are not superimposable, for
two reasons. First, the values Y(1) and
Y(2) are not scaled equally. Second, the
graphs have been translated along the
Y-axis, so the points Y(1)=0 and
Y(2) =0 will not be plotted at the same
location on the paper.

As mentioned earlier, many ordinary
differential equations are difficult to
solve and do not yield a solution in a
closed form. The above example, how-
ever, is easily solved and does yield a
solution in a closed form. Without
showing the intermediate steps, the
particular solution to equation 5, given
the initial conditions, is as follows:

—hx VT
Y1) = — e sm(_)
V3 2 *

— ¥ox V3
e cos (2—) —  cos(x)
f

Using this closed form of Y(1), I
have calculated Y(1) at various points
along the same X-interval specified in
the sample run above. Table 2 com-
pares the values of Y(1) attained by
using both methods. In addition, the er-
ror introduced by using the fourth-
order Runge-Kutta method has been
calculated to four significant digits.

18

Table 2: Comparison Y(1) (Runge-Kutta Method) with Y(1) (closed form).

X YR YC %ERROR
0 0 0 0

0.2 1.26418842E-03 1.2641776E-03 0.0009
0.4 9.52598452E-03 9.5260127E-03 - 0.0003
0.6 0.0300806999 0.030080796 —0.0003
0.8 0.0662560792 0.066256253 -0.0003
1.0 0.119397604 0.119397847 -0.0002
2.0 0.566721104 0.566721202 0.0000
3.0 0.865638477 0.865637729 0.0001
4.0 0.500521919 0.500520853 0.0002
5.0 -0.358252617 —0.358252752 0.0000
6.0 -0.962461007 -0.962459781 0.0001
7.0 -0.728262772 -0.728261216 0.0002

% ERROR = 100 « (YR — YC)YC
where,

YR = Y(1) calculated by Runge-Kutta
method

YC = Y(1) calculated by closed form
Table 2 demonstrates that the

fourth-order Runge-Kutta method for
solution of ordinary differential yields

very accurate results, with minimal et-
tort. For those interested in the deriva-
tion of this method, the references
listed below should be consulted.
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Features:

An Apple™ + a card reader +

= the answer for
test scoring! i3

SCORE interfaces your Apple with any of three card readers
(Chatsworth, HEI, or Scan-tron™) to permit truly automated test scoring.

= Complete test statistics and frequency distributions
* Comprehensive item analysis

= |[ndividualized student feedback

e Cumulative record keeping (gradebook) capabilities
* Input from card reader, file, or keyboard

e Extraordinary editing capabilities

e Easy to use, menu-driven routines

* Fast, machine-language processing

* Complete documentation in plain English

If you're in education and have an Apple you need SCORE!

Scientific Software Associates, Ltd.
P.O. Box 208 « Wausau, Wl 54401 = (715) 845-2066
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DOS FOR AIM-65: *499.°
COMPLETE!

INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS!
MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY.
NEW BYTE-DOS DISC OPERATING SYSTEM.

153K BYTES ON-LINE. INEXPENSIVELY!

BYTE-DOS COMMANDS

® FORMAT - Prepares New Disc

e BAD SECTOR SCAN - QC’s Disc
@ DUMP - RAM File to Disc

@ LOAD - Disc File to Ram

@ LIST - Prints Disc File Names

@ ERASE - Eliminate a File

® UNERASE - File Recovery

® RENAME - Rename a File

@ COPY - Copy 1 File

® TRANSFER - Copy Complete Disc
® KOMPRESS - Optimizes Disc Space

AND MORE!
IT’S EASY AND FUN TO USE!

BYTE MICROSYSTEMS

O R P (@] R A T | o] N

SEND ME THE FULL STORY!

1477 ELKA AVENUE, SAN JOSE, CA 95129 408/446/0559

. Name
® BYTE-DOS OPERATES WITH THE AIM-65 MONITOR, - Company
BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH. S Addiress
ACCESS IS THROUGH PROGRAM 1/0 AND F1-F3 KEYS. : i
BYTE-DOS SUPPORTS ONE OR TWO 54" OR 8” : City State Zip
FLOPPYS! . 0O home
- Telephone O work

® BYTE-DOS $499 SYSTEM INCLUDES DISC CON-
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM,
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST
PLUG IT TOGETHER AND USE!

AIM-65 is a trademark of Rockwell International
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DRAWING TABLET

Although VersaWriter operates on a
simple principle, it produces graphics
which match or exceed those of other
digitizers. Rugged construction, trans-
lucent base, easy to use — plugs
directly into APPLE II.

UNIQUE OFFER

See VersaWriter at your local dealer and
pick up a copy of our demonstration
disk. The complete VersaWriter hardware
and software package is a real bargain
at $299. For more information call or
write:

#\Uersallriter & APPLE II:
The Keys to Unlimited Graphics

GRAPHICS SOFTWARE

Easily the most capable and com-
plete graphics software for the home
computer available. Fast fill drawings
in 100 colors. All text in five sizes,
compile and display shapes. edit,
move and much more!

EZ Port Will Solve Your
Game 1/0 Problem!

How many times have you gone through
the hassle of changing from game
paddles to joystick, VersaWriter, or
any other device using the game 1/0?
First, you have to remove whateveris
sitting on top of the Apple-a video
terminal, disk drives, printer, etc.

Next you remove the computer cover
and try to see what you're doing as
you switch plugs to the 1/0. Then you
replace the computer cover and what-
ever was on top of the Apple.

After all this, you find that you can't
run the program because the |/0
device is plugged in backwards or is
‘off by a pin".

Sound familiar?

EZ PORT GAME
I/0 EXTENDER

FOR APPLE II

WHAT IS EZ PORT?

EZ Port is aspecially designed exten-
sion unit for the Apple game 1/0 port.
It's a board with a socket and a two
foot long cable which plugs into the
internal 1/0 port. You attach EZ Port
wherever you prefer on the outside-
on the side, the back, or on top.

EZ Port has a ZIP DIP Il socket
(ZIP=zero insertion force). These soc-
kets are meant to be plugged into
many times and will not wear out like
ordinary sockets. All you dois plug in
the appropriate device (joystick, pad-
dles, etc.) and flip the switch to the
ON position. No pressure is exerted
on the 16-pin plug until you switch,
so0 all the connectors will last longer,
too!

EZ PORT MAKES GAME 1/0
CHANGES CONVENIENT,
QUICK & SAFE.

Suggested price $24.95
Ask your local computer retailer for
EZ Port, or contact:
VersaComputing, Inc.
3541 0ld Conejo Rd. Suite 104
Newbury Park, CA 91320
(805) 498-1956

Dealers inquiries welcome.

Apple and Apple || are registered trademarks
of Apple Computer, Inc,

ZIP DIP is a trademark of Textool Products, Inc

([ Uersa Computing,inc.

3541 Old Conejo Road, Suite 104
Newbury Park, CA. 91320 (805)498-1956
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Legrange

Interpolating Polynomial

Use this routine to fit a curve to
your data. Runs on any machine
with floating point BASIC.

Paul H. Muller
331 Mackay Ave.
Ventura, California 93004

Technical literature today is crowded
with undocumented correction coeffi-
cients or ''flywheel factors.”’ They are
the interface between theory and the
real world. If they were easily under-
standable, then they would be logically
derived with an appropriate explanation.

The problem facing scientific pro-
grammers is the reduction of such em-
pirical data to a readily usable mathe-
matical function. Many graphs or
tables that appear in the literature are
resolved by using the standard tech-
niques of analytical geometry and
statistics. But there are some which
will make you a candidate for the rub-
ber room. Fortunately, there is a
mathematical tool called the Legrange
interpolating polynomial which can be
used to approximate even the most
bizarre-looking functions. It is a tech-
nique that requires less than 1K of
memory, yet will produce surprisingly
accurate results.

The Legrange polynomial is based
on the idea that by knowing the coor-
dinates of n number of points, you can
deduce the coefficients of a polynomial
of n-1 degree which must pass through
those coordinates. That polynomial can
then be used to estimate the value of
the function between the known points.

Use of the Legrange polynomial can
be illustrated by the interpolation of
the sine function of any angle between
0 and 90 degrees, given the actual sines
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for just four angles. Of course this
technique will work with any set of
data and is not limited to the approx-
imation of trigonometric functions. For
this example, assume you know only
the following:

Degrees (x) Sine (y)
0.0 0.0
30.0 0.5
60.0 0.866025
90.0 1.0

For any other angle, designated x’,
the sine function for that angle,
designated y', can be estimated using
the Legrange polynomial as follows:

Y =viL + ¥ L+ ¥l + ..ynln

!

In this case
Xy = 0.0 V1 = 0.0
Xq = 30.0 Y2 = 0.5
x; = 60.0 yva = 0.866025
xqs = 90.0 ye = 1.0

For this example, we will find the
interpolated value of the sine of 45
degrees. Thus, x' = 45.0.

Where i =1 to n, Lj is calcualted in
figure 1.

A more concise way to define the
value of Lj uses the product sign
as follows:

i
=1
i=j

(X" —Xj)
L = _

(Xi — xj)
Thus to arrive at a value for y':

0 (—0.0625) + .5 (.5625) +
866025 (.5625) + 1 (—0.0625)

y' = 0.7059

I‘<.
1l

The actual value for the sine of 45
degrees is given in most references
as 0.7071, giving an error of 0.0012 on
the interpolated value. The sine value
for other angles could be similarly
estimated.

Listing 1 is a BASIC program which
automates the Legrange technique. The
program was originally written for an
OSI Superboard, but should run on any
BASIC system with only minor modifi-
cations. The maximum number of
known coordinates that can be entered
into the program is arbitrarily set at 25,
but more can be accommodated by
changing the dimensioned size of the X

Figure 1
(%' =x3) (%' —x3) [x" —x4) (45-30) (45-60) (45-90)
L = = = —=0.0625
(%1 =x2) (%1 —x3) (%1 —%4) ( 0-30) [ 0-60) [ 0-90)
(%' —x;) (%' —xa) [x" —x4) (45- 0) (45-60) (45-90)
L, = = = 0.5625
(X2 —X31) [X2—Xa) [X2—X4) {30- 0) (30-60] [30-90)
(x'—x1) (X' —x2) [x' —x4) (45- 0) (45-30) {45-90)
Ly = = = 0.5625
[Xa—x1) (x3—Xa) (X3—X4) (60- 0] (60-30) (60-90)
(x'—x) (X" —xa) (X' —x4) (45- 0) (45-30) (45-60)
Li:= = = —0.0625
(Xa =) (X4 —Xa) (X4 —Xs5) (90- 0] (90-30) (90-60)
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and Y strings, and by changing the
“"TO" value in the data entry loop. The
program in listing 1 consumes 930
bytes, and will run in about 12 seconds
on the 6502-based Superboard when 25
data points are used.

The program first queries for the x,y
coordinates of the known points. Any
number of pairs up to 25 may be
entered. To get out of the data entry
routine, simply input END,END in
response to the query. The program
then asks for x’', and displays the inter-
polated value y' a few seconds later. To
generate another interpolation, enter R
in response to the program query.
Entering E at this point will exit the
program. To change or add data points,
the program must be run from scratch.
The results of running the sine inter-
polation example are shown in the
sample run.

There are a few guidelines to follow
for best results. It is essential to under-
stand that the program generates a
polynomial that will exactly intersect
only the given points. The assumption
is that the interpolated points will
closely (but not exactly) fit the curve of
the unknown function. When using the

program to emulate a graphical fly-
wheel factor, it is best to plot a few in-
terpolated points on the same graph to
see how well the program is predicting
the actual values. You may need to ad-
just the data points to achieve a more
precise fit. The more rapidly the instan-
taneous slope of a function changes,
the greater the number of data points
needed to obtain a good interpolation.

Take a piece of graph paper and
draw a smooth continuous function,
freehand. (Only one value of y for each
x; no fair doubling the curve back on
itselfl) Take about four coordinates
spaced equally along the curve and
enter them into the program. The inter-
polations for intermediate values will
surprise you with their accuracy.

This program is intended only to
demonstrate the basic method of using
the Legrange polynomial. It can be easily
adapted as a subroutine for larger pro-
grams where the known points could
be taken from DATA statements.
There are intriguing possibilities for
systems with advanced graphics. Also,
integrals and roots may be estimated
for functions where there are only a few
known data points.

Sample Run
RUN

LEGRANGE POLYNOMIAL

ENTERX1,Y1

0,0
ENTER X 2, Y 2
30,.5

ENTER X 3,Y 3
60,.866025
ENTER X 4, Y 4
90,1

ENTER X5,Y5
END,END
ENTER X' 45

Y’ = 0.705889

RUN AGAIN OR EXIT? R

ENTER X' 25

Y' = 0.423322

RUN AGAIN OR EXIT? E
END

— -
L ]
Gosub International, Inc.
GOSUB’S MX80/70 Friction Feed Kit $49.95 ppd 80 SPACE RAIDERS
e S ShasER kel R . Starship Simulator and Combat Game
- Vst VolrOwn Latifrac pocs e o o o S e
PRINTERS PRINTERS PRINTERS shipprookiné out th);ough a v?rindow in?o the depths o!; space.
EPSON MX80...$545 ppd EPSON MX100...$825 ppd Thousands of stars appear in the distance and part toward the screen
edges as the ship flashes past. Forward and aft views available at any
THEPRINTERSTAND . ........0ooiviirnnnnns $29.95 time. Accurate celestial navigation ;g.ing both XYIZ' aqglMsphbe:;:hal
SAVE MONEY AND SPACE—Holds almost any printer that uses coordinates! Gomment from Aug. '81 80 Microcomputing: *'May be the
9%%""-size paper or forms. Made from %" acrylic,yallcrws 3" of paper ultimate Star Trek-type game and, possibly, the most complex m:crcr
or forms to be stacked under printer. Great for use with bottom load computer game ever attempted’'! Fast action graphics never stop!
printers! Fits MX80/70-Microline 80's BASE 2-850 Bytewriter-1 and Model 1/Level 2/16K $24.95
many more!
AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT SO
USA—Alpine Computer Center, 2526 S. Alpine Rd., Rockford, IIl. FTWAR E
61108, (815{&29‘0200: OMEGA Mlcrr.'Es),(AS'?Ago:‘Vest Mc}:chigan St
Milwaukee, 53208, (414) 933-6088; : 181 Commercial
St., Sunnyvale, CA 94086, (800) 538-8559/CA, (408) 737-7111. - Acgﬂé‘,’{&_’&L‘?I.'_“s‘ge‘g"gg%:ggq3;!3;5%“‘}%“1!;;_80
CANADA—MiIicrowest Dist. Ltd., 1940 Larson Rd., North Van- :
couver, B.C, Canada V7M 228, (604) 988-9996 or 986-6877. Denent 16 Thp sk of Werring AIVG ias Sl B o e
AUSTRALIA—Computer Campus Pty. Ltd., 11 Rundle Street, Kent other. You decide how many of your population will be warriors,
Town, South Australia, 5067, ph. 08.424826, telex 88156. farmers, factor workers, and scholars. $9.95
STRATEGY SIMULATIONS FOR THE TRS-80
YAHTZEEI $10.95
WERCENARY FORCR SPAGE MENOHANT GAME PACK #1 Quarter Horse and Yahtzee ... .. . $14.95
Command a mercenary army. Build an Empire in the stars. GAME PACK #3 Warrior and Space Merchant. ... .. .. ... .$14.95
Decide the number of men, Choose your cargo, means of
type of weapons, armor, air shipping, and security. Risk
support, medical aid and pirates, ion storms, engine Kansas residents add 3% sales tax
transports. Battle the enemy failure and other hazards All prices subject to change without notice
in jungles, underwater, on while you try to become a REE CATALOG UPON REQUEST
moons and in space. Space Merchant. fTRS'GU[’)Segléfra%zmari':s"fnzﬁgg? Corp.)
(1-4 players) (1-6 players) SEND CHECK OR MONEY ORDER
TRS-80 L2/16K ........ $16.95 TRS-80L2M6K......... $9.95
Gosub Int’l., Inc. GOSUB International (New England Division) GOSUB
501 E. Pawnee, Sulte 430 P.O. Box 2566 P.O Box 275
Wichita, KS 67211 Framingham, MA 01701 Wichita, KS 67201
J (316) 265-9859 (add 5% sales tax) (316) 265-9992
_—u
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Listing 1

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410

Rote

REWL #**%% LEGRANGE INTERFOLATING TOLYNONIAL **#
REL #*%#*#% BY PAUL H, MULLER - JULY 1981 *rn
DIN X(25),Y(25)

N=0

PRINT

PRINT" LEGRANGE POLYNOMIAL"
PRINT

FOR I=1 TO 25

PRINT" ENTER X";I;",";"Y";I
INFUT X8,Y3

IF X¢="END" THEN 160
X(I)=VAL(X8)

Y(I)=VAL(YS)

N=N+1

NEXT I

FRINT

FRINRT

INFUT" ENTER X'";XP

F=0

FOR I=1 TO N

s=1

D=1

FOR J=1 TO N

IF J=I THEN 270
S=S*(XP-x(J))
D=D*(X(1)-x(J))

WEXT J

1=5/D

F=F+(¥ (I)*L)

NEXT I

*CR I=1 TO 5

PRINT

NEXT I

BRINT" ¥! =";F

PRINT

FRINT

INFUT "RUN AGAIN OR EXIT";CS
IF C$="R" THEN 160

IF C$="E" THEN 410

GOTO 350

END

: VAL(X3) converts the string varieble X3 to its

numerical wvalue
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WHEN DID WE ORDER IT?

WHERE IS IT LOCATED?

HOW MANY DID WE BUILD? .

WHAT IS MY INVENTORY WORTH?

WHAT ARE MY PRODUCTION COSTS?

ANSWER THESE QUESTIONS
AND MORE
WITH

KEYSTONE DATA'S
INVENTORY MANAGEMENT SYSTEM

e BILL OF MATERIALS PROCESSING

e AUTOMATIC OR MANUAL REORDERING
e REVIEW OF DAILY ACTIVITY

e MATERIAL & LABOR COSTING

e DISTRIBUTED PROCESSING CAPABILITY
e REMOTE SITE COMMUNICATIONS

e LINE ITEM CROSS REFERENCE BY —

ASSEMBLY
VENDOR
PART TYPE

e COMPREHENSIVE USER’S MANUAL

AVAILABLE FOR
HDE DISK SYSTEMS

CONTACT —

EYSTUNE

DATA CONSULTANTS, INC.

CUSTOMER SERVICE
P.0. BOX 606
YORK, PA 17405

717-848-5666

MEMBER:
York Area Chamber of Commerce
National Federation Independent Businesses (N.F.I.B.)
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SIN(X)

The Hard Way

Microsoft BASIC uses a series
expansion formula to calculate
the sine of an angle. The logic
of this machine language
routine is emulated here in a
BASIC program.

Earl Morris
3200 Washington
Midland, Michigan 48640

Nearly every BASIC interpreter has
built-in trigonometric functions. A
simple call, Z =SIN (X), magically pro-
duces the sine of the angle X. This
function is very useful in plotting in-
tricate patterns and in games for find-
ing the trajectory of phasers, rockets,
bombs, and the like. This article probes
the algorithm used by Microsoft BASIC
to calculate the sine function. A way to
increase the speed of the sine routine is
suggested if some loss of accuracy can
be tolerated.

Before we look at the programming,
we must understand the mathematics.
The sine of X is defined by an infinite
series expansion.
SIN[X}:X—E+E—£+£

31 51 71 9l

to infinity

This equation is valid for all values of
X, but the equation has an infinite
number of terms. It is difficult, even for
a computer, to add up all the terms.
Any desired accuracy can be obtained if
enough terms in the series are used.
How many terms are enough? The
answer depends on the magnitude of X.
The series converges quickly for small
values of X, but more slowly as X
becomes larger. f X < < 1, thenX to a
positive power rapidly becomes vanish-
ingly small. For example if X = 0.1,

24

then X3 = .001 and X5 = .00001. All
the terms except the first can be
ignored, leaving

SIN (X) = X

This simplest approximation begins to
fail as X is increased above .4. The
following table shows the actual values
of sine for small X.

SIN (.05) = .04998
SIN ( .1) = .09983
SIN ( .2) = .19867
SIN ( .4) = .38942

If X = 1, then in the series expan-
sion all the terms X"=1. However,
each higher order term is becoming
smaller due to the N! in the denomina-
tor. In the 5th term, 9! = 362880 so
that this term adds 1/9! = .0000027 to
the sine. Higher order terms can cer-
tainly be ignored.

If X>>1, then the X" in the
numerators can also be large. If
X = 10, then the 5th term becomes
1,000,000,000/362880 and beyond the
ability of my pocket calculator to carry
enough significant decimal places.
Eventually the N! in the denominator
will be greater than the X" in the
numerator and any further terms will
become insignificant. However, every
term in the sum must be calculated to
be accurate to as many decimal places
as you wish in the final sine value. For
large values of X, this becomes im-
possible in a practical sense.

Since the sine is a periodic function,
several tricks are used to shorten the
amount of calculation involved. Large
values of X can be avoided by using the
trigonometric identity SIN (X + 2n) =
SIN (X). That is, any angle greater than
one revolution can be reduced by
multiples of 2r without affecting the
sine. Thus the argument X can always
be reduced to less than 6.28 or 2m.
Using the additional relationship SIN
(X) = SIN (n/2 —X) the argument can
be further reduced to —n/2 < X < n/2.

MICRO - The 6502/6809 Journal

Thus the sine of any angle can be ex-
pressed as the sine of an angle between
—90° and 90°. Since X must always be
reduced to less than 1.57, the sine can
be calculated to better than six-digit ac-
curacy by using only the first five terms
of the infinite series.

The form of the sine equation given
above is fine for human use, but a little
rearranging is necessary for an efficient
computer routine. First a change in var-
iables is made by substituting Y =
X/2mn.

SINX) = 2nY — @rYP , @nYyF

31 51
_@2nyy + 2nY)yP
71 9!

Then, substituting the numerical value
for m and evaluating the factorials gives

A*Y + B*YS + C*YS 4
D*Y” + E*Y?

SIN (X) =

6.2831
—41.3417
81.6052
—76.7058
42.05869

mooOw>
o

Again, for the benefit of the computer,
the equation is rearranged to give
SINX) = Y(A+Y2(B+Y2(C+Y?
(D+Y2(EN)

This rather strange equation is very
neatly solved by a programming loop.
Starting with the innermost value E,
the next term is always found by multi-
plying by Y? and adding the next con-
stant. This procedure is repeated for as
many terms in the series as are desired.
The final step is to multiply by Y.

Following is a BASIC program to

calculate the sine of an angle by the
logic described above. The value found
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is compared to your built-in sine
routine. The two should be identical.

Lines 60 to 110 divide the argument
by 2n and take the fractional part of the
answer. This reduces the angle to less
than one revolution. Lines 120 to 220
reduce the angle to between —90° and
+90°. The reduced argument is stored
in A4 while its square is stored in A8.
Lines 260 to 350 add up the terms of
the series expansion. The number of
terms added is controlled by the
variable B1.

With some sacrifice in accuracy, the
sine routine can be quickened by com-
puting fewer terms in the series. In the
BASIC program this is done by changing
the loop counter from ‘‘4'' to ''3" and
deleting the mnext piece of data
(39.7109). The loop counter can be
decreased to 2 and then to 1 with fur-
ther loss of accuracy. Table 1 was
generated using from one to five terms
in the sine equation.

Note that the worst loss in accuracy
is at the largest value of X. Even the
three-term approximation of sine is ac-

(X) 5 4
1 .09983 .09983
4 .38942 .38942
-8 .71736 71736
1.2 .93204 .93203
1.5 .99749 .99740

Table 1

Number of Terms in Equation

3 2 1
.09983 09983 .1000
.38942 .38933 .4000
.71740 71467 .8000
93274 .91200 1.200

1.00078 9375 1.500

curate to better than 1%. For most
games and even plotting high-resolution
patterns, this accuracy is sufficient.
However, you will not increase the
speed of your program by using this
BASIC program to calculate sines. If
you understand the logic of the
machine language sine routine, you can
relocate it into RAM and change the
loop counter to increase speed or ac-
curacy as needed.

The BASIC program follows exactly
the same logic as the machine sine
routine in OSI ROM BASIC. The
variables Al and A2 correspond to the
primary and secondary floating point
accumulators. Data must be moved to
these registers before any mathemati-
cal operations can be done. Thus the
BASIC program is written in a rather
strange fashion to simulate the

machine code. (Continued on page 28)

:%S.
COMPUTER

SOFTWARE

FORTH FOR THE TRS-80 COLOR COMPUTER DISK SYSTEM

Trying to get control of your Color Computer?? Tired of transiating HEX 1o decimal??
Tired of remembering where the VDG and SAM are and how to program them?? Want

to write machine
POKES??

ge code with

Want to write programs in half the lime?? Wanlt to write lots of small pieces of code
that you can put logether in seconds to do BIG JOBS??7 Want a language that is at
least 5 to 10 times faster than BASIC??? Want to learn everything there is to know
about FORTH, with the best manual on the market, including lots of examples of
FORTH applications. and detailed explanations of how everything works??

String Functions, Disk Data File

ions, Di 59995
Operations and Much Much More!

H maaﬂ“

Includes Editor, 6809 Assembler,

PRINT Il

THE ULTIMATE PRINT STATEMENT
FOR THE APPLE Il COMPUTER.

THE COLOR TOOLKIT

Utility and Diagnostic Disk Programs by Dick Bartholomew
The COLOR Toolkit is a set of Disk diagnostics and Disk utilities for the TRS-80 Color
Computer Disk System. Dick Bartholomew, well known for his utility programs for
FLEX systems, has created a package of invaluable tools for the serious programmer.
These include: Reading FLEX disks, Writirg FLEX disks. Repairing Radio Shack

disks, Extended directory, and many, many more.

PRICE ONLY $49.95 on RS disk.

U.S.A ADD $2.00 FOR STANDARD UPS SHIPPING & HANDLING
FOREIGN ORDERS ADD 10% SURFACE, 20% AIRMAIL

FRANK HOGG
ORATORY

130 MIDTOWN PLAZA, SYRACUSE, NY 13210 (315) 474-7856

No. 46 — March 1982

Standard Apple Output PRINT Il Output
$1234.56 $1234.56
$12 $ 12.00
$1.9 $ 1.9
bly language mnemonics instead of $75 $ ‘75
$765 $ 765.00
Print “§"; I Print $1
(without Print Jl) (Field Width 8 with

2 decimal places.)

[ Updates Applesoft "' PRINT to accept:
¢ User-specified print formatting.
® X, Y cursor positioning.
[ Simpilifies tabular displays.
[ Transparent to user—not affected by re-booting.

IF YOUR TIME IS WORTH MONEY,
THEN YOU NEED PRINT ]I
Available at your local dealer for $24.95 or write to:

Computer Systems Design

2139 Jackson Blvd.
Rapid City, SD 57701
(605) 341-3662

A50X
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Not Just Soffware

EufThe
ompany
Behind It. .

INDUSTRY PIONEERS

Southwestern Data Systems has been a
pioneer in producing innovative sofrware
for the Apple Il since its inception in the

late 1970's when they entered the software
marketplace with the introduction of

Roger Wagner's APPLE-DOC and THE
CORRESPONDENT. Mounting sales and
inferest contributed to the company’s expan-
sion including a truly professional staff,

- combining quality and reliability with both
product and support perpeftuating their
special insight info realizing and safisfying
consumer needs.

From the outser, they established a MONEY-
BACK GUARANTEE as evidence of their
dedication ro supplying only the finest quality
products available. Sofrware of such un-
compromising quality became the corner-
stone for their success and is the reason for
their recognifion as an industry leader today.

SOFTWARE SPECIALISTS

Minimal scrutiny will reveal SDS sofrware to
be the ripest, juiciest fruit on the proverbial
apple sofrware free. Succulent appetizers
like ACE. Z-TERM, APPLE-DOC, ASCIl EXPRESS
and LISTMASTER have already established
SDS as the UTILITY AND COMMUNICATIONS
SOFTWARE SPECIALISTS! Bur that's only the
beginning! SDS is bursting at the seams with
a bumper crop of quality softrware just
recently made available! They're sensa-
tionall Have a byte of:

ASCIl EXPRESS — The Professional: The
advanced version of the classic com-
munications package.

THE ROUTINE MACHINE: Allows anyone to
put machine language in their Applesoft
programs.

DOUBLETIME PRINTER: Print files while
simultaneously running another program.

southwesterRn

DESIGN: DOUG WESTERKAMP/PHOTOGRAPHY: IAN CUMMINGS

MUNCH-A-BUG: Easily de-bug machine
language programs.

MERLIN: A full fearured 6502 macro
assembler.

UNIVERSAL GRAPHICS: Now you can print
any Hi-Res image on almost any printer.

FINANCIAL MANAGEMENT SYSTEM II: The best
home and small business accounting
package available.

NORAD: A fast moving Hi-Res arcade game.

These recent releases nof only include
superior utility and communications software
but illustrate the 5DS advance into the
business and education computer game
fields. The full line of SDS products are pro-
fessionally and attractively packaged and
should be available fo the refail customer for
inspection through your local dealer, or write
to SDS for your complementary product
guide. Dealers should contact Joanne
Johnson regarding promotional maferials
and software samplers.

THE PEOPLE

SDS is more than just a list of products though.
It's the people thar make the difference.
Together, the entire staff ar SDS will confinue
to offer you, the software user, the highest
quality product available.

ROGER WAGNER, founder and president of
Southwestern Data Systems, is a person of
integrity and repuration, and has established
himself as an authority in his field. In addition
to the successful programs he has o his
credir, he is also author of the highly
acclaimed ASSEMBLY LINES arficles in Softalk,
now available in convenient bools form. A
firm believer in qualiry assurance, Roger
stakes his reputation on every product he
endorses. Unless he is confident of its per-
formance and certain thot if is the best
producr of its kind available, it will NOT carry
the SDS name, shielding both his company
and its customers from the tedium involved
with markering second class merchandise.

m
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. SDS personnel explore every aspg

a sofrware package for accuracy.

. ROGER WAGNER

SDS Founder & President, Author.

SDS products are handsomely
packaged, supported by extensiv
advertising and (C.) are availabk
from retail software outlets
nationwide.

of a potential product’s marketin]
prior ro making any publication
commitments.

. Office Manager, Tom Burns revie

Vice Presidenrt Joanne Johnson
provides the personal rouch, |
customers & dealers up fo date
the larest SDS projects.

Ir's the roral involvement in ever
aspect of the sofrware industry th
makes 5DS unique. E



JOANNE JOHNSON, SDS vice president and
dealer sales director handles all the com-
pany’s marketing acfivities and does a
marvelous job. She has an excellent rapport
with dealers nationwide and she's always
searching for innovative methods of
increasing their retail sales. Suggestions are
always welcome, so drop her a line or give

a call roday!

TOM BURNS is Sourhwestern Dara System's
technical wrirer and sofrware acquisirion
manager. Tom keeps authors informed
about larest developments, and also is
continually looking for high quality packages
to add ro the SDS product line.

JERRY BURNS provides full fime rechnical
support ro borh dealers and users of SDS
sofrware. Jerry also supervises production
schedules and qualiry confrol, allowing SDS
to quickly fill any order, large or small.

Author’'s Corner

IF YOU HAVE WRITTEN A
PROGRAM WORTH PUBLISHING,
READ THIS!

Southwesrern Dara Systems, an industry
pioneer in innovarive software for the Apple
II, is always looking for authors. There are
no limifafions on the size or type of sofrware
you can submit — urilities, communicarion,
business, educarion, or games — the only
requirement is thar it musr meer rthe quality
standards which rypify all SDS products. When
you join the SDS ream, you get the benefits
of a professional support staff experienced
in providing all you need fo get your program
to market. Here are some of the ways we
help you:

® Technical Programming Assistance
@ Unique Copy Protection With Limited
Backups

Successful Marketing Strategies
Assistance in Writing the Manual
Professional Product Artwork
Quality Nationwide Advertising
Superior Packaging

® National Distribution

@ Highest Royalties Paid Monthly

@ Customer Service Support

o0 9@

This is the opportunity you have been waifing
for, a chance to market your program with
the finesr publisher in the software industry.
Ler Southwestern Dara Systems’ repuration
and proven track record for success go ro work
for you. If you thinls you have what we
want — a unique and disfincrive sofrware
package — please call or write us today!

We're looking forward ro meefing you!
Stop by and see us af the 7th Annual West
Coast Fair in San Francisco!

10159-1 Mission Gorge Road e Santee, California 92071 « Telephone: 714/562-3670



(Continued from page 25)

The variables A4, A8 and B1 repre- 10 REM SINE ROUTINE
sent page zero addresses. The machine 15 REM
code is stored in ROM starting at 20 REM BY EARL MORRIS
$BCO03, and the data table begins at §g g‘:‘.:“
$BC7C. The data is stored in four-byte 40 INPUT "ARGUMENT FOR SINE";:Al
floating point format (except for the 50 PRINT SIN (Al):;: REM USE INTERNAL SINE
loop counter '‘4’’|. The data table can 60 A2 = Al
be read by using the following trick: 70 REARD Al: REM GET 2*PI
Cold start BASIC and in immediate 90 M1 =22 1 MciREm DIVIERREYR BE
mode enter AA=1. Then jump to the 100 Al = INT (A1)
monitor and look at the hex data stored 110 A1 = A2 - Al: REM TAKE FRACTIONAL PART
at $0303 and beyond. You will find 120 READ A2: REM GET .25
130 Al = A2 - Al
$0303 41 = “A" 140 IF Al > = 0 THEN FLAG = 1
$0304 41 = “A” i:g nir F§1= 1 ';‘HEN 180
T ¥ = + .
$0305 81 This is the floating 170 IF Al < O THEN 190
$0306 00 point expression 180 Al = - Al
$0307 00 for 1 190 RESTORF : READ A2: READ A2: REM USE .25 AGAIN
$0308 00 200 Al = Al + A2
210 IF FL = 1 THEN 230
. . . 220 A1 = - Al
The first four bytes in the sine data 230 A4 = Al: REM FIRST QUADRANT ARGUMENT
table at $BC7C are 83 49 OF DB. Put 240 Al = Al * A4
this hex data into memory starting at 250 A8 = Al: REM ARGUMENT SQUARED
$0305. Then warm start BASIC and 260 READ Bl: REM TERMS IN SERIES EXPANSION
PRINT AA. The value of AA is now 270 READ A2: REM GET COEFFICIENT
6.28319 or the first value in the data 280 Al = AL ™42
: Of tue MIst MWaUe H.LUe G0 290 READ A2: REM GET COEFFICIENT
table of the BASIC program. The re- 300 Al = Al + A2
mainder of the data table can be decoded 310 A2 = A8: REM GET ARG SQUARED
in a similar fashion. Be careful of the 320 B1 = Bl - 1
single byte ‘4"’ at $BC84. Those of you gio IF_Blif R’Mo EHEN 280
with sharp eyes will note the value for 353 :f o il‘, :2 oL A8
"E" from the theoretical equation does 360 PRINT Al: REM PRINT CALCULATED SINE
not exactly agree with the value in 370 GOTO 10
OSI's data table (42.0 vs. 39.7). 380 [ATA 6.283185,.25,4,39.7109,-76.575,81.6022
390 DATR -41.3417,6.283185
MNCRO

WHY DO UNNECESSARY SURGERY
ON YOUR APPLE?

Sooner or later, you're going to need a 16K
memory-expansion for your Apple. When you
do, we suggest you buy it on the card that doesn't
require poking about on the motherboard — nor
removing 2 RAM chip, installing a strap, etc.

he Ramex 16 RAM Board just plugs in. It's
simple, reliable, and does its own memory
refresh, with no additional connections.

Run Pascal, Fortran, FP, INT and
other alternate languages, 56K
CPM with a Z80 Softcard, increase
usable memory for Visicalc by 16K.
The possibilities are endless. Do

it with the finest, closed-track
engraved, epoxy sealed, 16K

Apple and Applesoft are registered trademarks of Apple
Cnmrun:r. Inc. Pascal is a registered trademark of the ):«;Eemsof
the U. of C., San Diego. Visicalc is a registered trademark of
Personal Software, CPM is 3 registererFllmdemlrk of Digital
Research, Inc. Z80 is a registered trademark of Zilos, Inc.
Soficard is a registered trademark of Microsofi.

board available — the Ramex 16. And do
it without unnecessary surgery on your Apple.

n spite of its quality, the Ramex 16 costs less
than most other expansion boards — just
$139.95. And it comes with a one limited

warranty, instead of the usual 90 days.

Get the Ramex 16 from your local dealer,
or order direct. Visa and Mastercard
holders call toll-free, 1-800-835-2246.

OMEGA MICROWARE, INC.
222 SO. RIVERSIDE PLAZA
CHICAGO, IL 60606
312-648-1944

Look, ma,
no straps!




for fast development of fast, tight programs. ..

step beyond FORTH, to

RPL

High speed, low memory requirements,
and user-friendly development tools
are no longer mutually exclusive.
Reverse Polish Language, a FORTH-
like language now available for the
PET and CBM computers, is faster
than FORTH, easier to debug than
BASIC, and more space-efficient than
any other language known, including
assembly language. Here's what
Loren Wright, MICRO magazine’s
PET Vet, says about it:

“RPL is generally faster
and more conservative of
memory than FORTH . ..
RPL will serve well the
need for a language that
is faster than BASIC yet
easier to program than
assembly language. The
package is well-thought-
out and well-documented.”

RPL uses the ordinary Commodore
BASIC screen editor for program entry
and editing. And the full power of
BASIC, in both immediate and pro-
gram modes, remains available to the
user throughout a development
session. The RPL Compiler and Sym-
bolic Debugger reside in the top 8K
of memory, ready to be invoked at
any time, directly from BASIC, via
the commands “compile” and “debug™.
RPL source code is saved to disk or
cassette just like BASIC source, and
is compiled memory-to-memory for
quick compilation turnaround and
instant source accessibility. RPL sup-
ports separate compilation of program
modules through the use of the com-
piler's ‘“global symbol” features,
which also permit the development
of true “subroutine libraries”.

The language itself is concise and
straightforward, making it much easier
to learn and master than most other
computer languages. A total of only
47 special keywords and symbols
provide the following capabilities:

e Nestable, multi-lineIF ... THEN. ..
ELSE constructs. .

e Nestable FOR . . . NEXT loops.
e Named subroutines and functions
of arbitrary length.

e Compile-time constants and code
ORGability.

e Full 16-bit integer arithmetic and
logical manipulations.

e Built-in character-string handling.

e Stack-management directives
including n-index, n-rotate.

e GET, INPUT, and PRINT operators

e Forward and backward symbolic
references, including GOTO.

e FEasy access to machine language.
Predefined arrays with numeric
and/or string contents.

e [ ocal and global symbols.

... and much more. The 60-page RPL
manual is clear and well-organized,
making the language easy to learn and
easy to use: Loren Wright says
that “the documentationis about
the best | have ever seen.”

The Samurai RPL Symbolic Debugger
iIs a screen-oriented, object-level
debug facility using a soft-key-driven
command syntax for ultra-ease of use.
Features included are:

e Full visibility into both stacks at
all times.

e Single-stepping, with source-level
next-step display.

e Breakpointing in both auto-single-
step and “go” modes.

o Address specification using ex-
pressions with symbols.

e Stack-edit capability on both stacks.

e Debugger video usage is trans-
parent to target program.

e Extra run-time error-checking
during debugging only.

... and, of course, much more. Here’s
what Robert Baker, author of the
PET-pourri column in Kilobaud Micro-
computing, says about it:

“RPL offers an unbeatable
combination of speed,
memory space efficiency,
and ease of use. It is well-
designed, well-imple-
mented, and well-docu-
mented, and it deserves
the serious consideration
of every PET/CBM pro-
grammer. The Samurai RPL
Symbolic Debugger, in
particular, must be seen to
be believed.”

The compiler includes a special
option making it very easy for
you to create “execute-only” object
modules from which all develop-
ment-utility software and memory
allocations have been excluded. The
price you pay for the compiler also
includes an unlimited license to resell
the RPL “run-time library” (not the
compiler) in conjunction with “execute-
only” application object modules of
your own.

The Samurai RPL Compiler is now
available at the special introductory
price of $49.95, which includes the
manual in a nice 3-ring binder and
First Class postage within the con-
tinental U.S. Media supplied is of top
quality, and is not copy-protected
(this permits you to make backups
for yourself without hassles). Com-
piler and debugger together are
$80.91, complete. Manuals are
available separately at $10.00 and
$4.00, respectively, and will be credited
toward software purchase. Please
specify machine type, memory size,
ROM version, and media type
(cassette, 4040, or 8050 diskette)
when ordering.

Order anytime, day or night,
7 days a week
Outside Florida:

800-327-8965

(ask for ext. 2)

Within Florida: 305-782-9985

VISA and Master Charge accepted
All orders shipped within 2 days of receipt

(For technical inquiries, please phone
305-782-9985)

For more information, or to order by
check or money order, please write:

SAMURAI SOFTWARE

P.O. Box 2902
Pompano Beach, FL 33062

|
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PC-8001A 32K Computer. . ................. CALL

E s.100

California Computer

Systems
Floppy Disk Controller $369
64K Dynamic Ram Board, 200ns $499
Z-80 CPU board w/ monitor ROM $269

16K Static memory board, 200ns . . . . ... ........ 369
32K Static memory board, 200ns. . ............. 599
S:100 12 Slot Mainframe. .. .................. 475
4-Port Serial Interface . ..................... 299

4-Port Parallel Interface. ....................

PC-8012A1/OUnit w/32KRAM. .. ... ........ CALL
PC-8013A Dual Mini-Disk Drive Unit.......... CALL
PC-8001 Multi Cardware (FD1/O & 32K)........ CALL
CP/M 2.2 Operating System for NEC. . .......... 129
WordStar configured for NEC. .. .. ............. 299
SuperCale configured for NEC. ................ 279
NEC Wordprocessor & Accounting Software . . . . . CALL

Many more re p quag:
(Pascal, Fortran, Cobol, etc) are available configured for
the NEC 8001A Computer.

Please call or write for a product price list.

JK ATARI

RIS
f W it} \

ans

== e —— -——;,-—/

[commodore

Personal Computer X

Color * Sound * Graphics
Call or write for more info.

Disk drives available soon! $ 2 5 9

ATARI 800 16K
CALL FOR BEST PRICE

Arart 8006/ T6K . ., L S i i e e s e 349
410 Program Recorder. ... .................... 65
i E s e e S 449
825 80 col. 7x8 Dot matrix impact printer. . .. .... 699
B22 40 col. Quiet Thermal Printer. . .. ... ....... 349
850 Interface Module., . . ..159
Atari 16K Ram Module. . ... 69
Axlon Ramcram 32K Modu .. 189
Asteroids, Missile C. d and Star R ...35ea.
SPECIAL ATARI CATALOG AVAILABLE
Video Monitors
Amdek /Leedex Video 100 12°B&W. . .......... 149
Amdek /Leedex Video 100G 12" Green Phospher. . . 179
Amdek (Hitachi) 13" Color w/audio output....... 389
NEC 12" Green Phospher Display JB-1201M. . . ., CALL
NEC 12" Lo-Res Color Display. . . . .. ... CALL
NEC 12" Hi-Res RGB Color Display . -CALL
Sanyo 9" B&W Display. .. ...... ..185
Sanyo 9" Green Phospher Display . . . .CALL
Sanyo 12" B&W Display. . .......... <269
Sanyo 12" Green Phospher Display. .. .......... 285
Sanyo 13" ColorDisplay. .. ............cc0vu... 449

Printers
Silentype '

w/Apple Il interface

$349

Epson
MX-80 or
MX-80 FT

CALL

Anadex 9501 w/2K Buffer. . .. .. .............
C. Itoh Starwriter 25 CPS daisywheel . o
C.Itoh S iter 45 CPS daisywheel .
Epson MX-70. . ..... .....connunn
Epson MX-B0 & MX-80F/T............. &

Epton MX-TOE. - ... ..o ovivim i cnmina e b

NEC 8023 Impact Dot Matrix. .. ...............
NEC Spinwriters (Latest models). . ... .........

Paper Tiger IDS-445G w/graphics. . ............
Paper Tiger IDS-460G w/graphics. . .. ..........
Paper Tiger IDS-560G w/graphics. . . .
Silentype Printer w/Apple interface. .. ..........
Is (Latest

Qume Sprint Dalsywh

APPLE II PLUS
16K’s, 48K’s, 64k’s"

"48K Apple with 16K RamBoard

CALL FOR
BEST PRICES

APPLE
DISK
DRIVES

DRIVE ONLY OR
W/CONT
& DOS 3.3

CALL FOR PRICES
SPECIAL APPLE CATALOG AVAILABLE

N

16K RAMBOARD by ConComp
for Apple II Computers

FOR ONLY $12 95

AVAILABLE NOW

ZENITH
12”
GREEN

$149

ORDER TOLL FREE
800-854-6654

In California and
outside continental U.S.

(714) 698-8088

Telex 695-000 Beta CCMO

Ordering mnfarmation. Phone orders using VISA. MASTERCARD
ERICAN EXPRESS. DINER'S CL

consumei
@@[ﬁﬁ@mﬂ@ﬁ'g Mail Order

8314 Parkway Drive
La Mesa, Calif. 92041
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From Here
to Atari

By James Capparell

More on the Disk

Last month we looked at the floppy
disk and the structure that constitutes
DOS II. This month I will discuss one
problem that plagues some early disk
drives and describe an inexpensive
remedy. I will also include an assembly
language program that lists disk direc-
tory files.

Disk drives purchased prior to fall
1981 are susceptible to a few problems
— including frequent errors 144 and
138. These errors are due in part to the
use of the Western Digital disk con-
troller chip, 1771. This chip, when used
without a Western Digital Data Sepa-
rator (D.S.) independent of the chip,
provides marginal performance.

The D.S. functions to separate
clock pulses from data pulses. As a
drive is used, mechanical parts begin to
wear, heads get out of alignment, speed
varies, and errors occur, especially on
the inside tracks, sector 600 and above.
Recently added programs will not reload
without generating the 144 error. Atari
has corrected this problem in drives
that were shipped after fall '81. Built
into the new drives are the necessary
D.S. as well as power supply improve-
ments and the new ROM formatter
(discussed last month). You can deter-
mine that a drive is new by looking for
the circular stickers with DS and C
printed on them. There has been some
indication that there will be a retrofit
available to those with old drives.

Another solution is available — the
Data Separator board from the Percom
Company. Initially this board was
designed for Radio Shack disk drives
suffering from the same problems due
to use of the same 1771 chip. The board
is available for $30 from the Percom
Company, 211 N. Kirby, Garland, Texas
75042. It is relatively easy to install if
you are familiar with a soldering iron
and are not afraid of integrated circuits.
Since tinkering with your drives will
void your three-month warranty, I'd
advise you to wait three months after
purchase before trying this procedure.

No. 46 - March 1982

10 ,TITLE " GET DISC DIRECTORY"

20 ,PAGE " DIR.ASM"

30 } THIS PROGRAM ACCESSES THE DISC DIRECTORY
40 j AND PRINTS IT TO SCREEN

50  IT RESIDES IN PAGE & TO MAKE IT AVAILABLE TO BASIC
&0 3 USE L OPTION IN DOS MENU TO LOAD FILE
&5 } CALL FROM BASIC X=USRI(13536)

704

€0 OPEN=$02 OPEN COMMAND

90 CLOSE=$0C CLOSE COMMAND

0100 GETREC=%05 GET RECORD COMMAND
0110 PUTREC=%$09 PUT RECORD COMMAND
0120 IOCB0=%00 INDEX FOR IOCE 0 ASSIGNED TO Ei
0130 IOCBS=%50 INDEX FOR IOCB 5 ASSIGNED TO DISC
0140 CIOV=$E45& CIO ENTRY VECTOR

0150 EOF=$88 END OF FILE STATUS VALUE

01560 ICHID=%$340 HANDLER I.D. SET BY CIO
0170 ICDNO=ICHID+! DEVICE # SET BY CIO
0180 ICCOM=ICDNO+1 COMMAND BYTE

0190 ICSTA=ICCOM+1 STATUS BYTE SET BY CIO
0200 ICBAL=ICSTA+1 BUFFR ADR LOW

0210 ICBAH=ICBAL+1 BUFFR ADR HI

0220 ICPTL=ICBAH+1

0230 ICPTH=ICPTL+1

0240 ICBLL=ICPTH+1 BUFFR LEN LO

0250 ICBLH=ICBLL+! BUFFR LEN HI

0260 ICAX1=ICBLH+1 AUXI!

0270 ICAX2=ICAX1+1 AUX2Z

0280 §

0290 }

0300 #=%$0600 PAGE &

0310 PLA CLEAR NULL VAL FROM BASIC USR FUNCTION
0320 LDX #IOCES

0330 LDA #0FEN OPEN FILE OR DIRECTORY
0340 STA ICCOM,X COMMAND BYTE

0350 LDA #NAMEE&SFF SET UP BUFFER POINTER
0360 STA ICBAL,X TO POINT TO DIR SEARCH
0370 LDA #NAME/256 COMMAND Di#.#

0380 STA ICBAH,X

0390 LDA #$06 SETUP FOR INFUT

0400 STA ICAX1,X

0410 LDA #0

0420 STA ICAXZ,X

0430 JSR CIOV GO OPEN FILE

0440 BFL A0S EVERTHING OK

0450 BMI EXIT ERR ON OPEN FILE

04460 A0S LDA #GETREC

0470 STA ICCOM,X

0480 LDA #PUTREC

0490 STA ICCOM SETUP IOCE 0

0500 LDA #$6E

0510 STA ICBAL,X BUFFERLOW

0520 STA ICBAL

0530 LDA #8386

0540 STA ICBAH,X

0550 STA ICBAH

0560 A10 LDA #$14 SET MAX, RECORD SIZE
0570 STA ICBLL,X

0580 STA ICELL

05%0 LDA #0

0400 STA ICBLH,X

0410 STA ICBLH

0620 JSR CIOV READ ONE DIR RECORD

0630 BMI AZ0 EITHER EOF OR ERROR

0640 LDX #0 SETUFP IOCB 0

0450 JER CIOV GO WRITE RECORD TO E}
0660 LDX #$50 RESET IOCBTO S

0470 BENE A10 GO GET NEXT RECORD

04680 A20 CPY #EOF DONE ?

0690 BNE EXIT NO THIS WAS AN ERROR
0700 LDA #CLOSE SHUTDOWN FILE

0710 STA ICCOM,X

0720 JMP CIOV USE JMP HERE S0 THAT RTS IN CIO
0730} EILL RETURN TO BASIC

0740 EXIT RTS

0750 §

0760}

0770 NAME .BYTE "Di##"

0780 .END

MICRO - The 6502/6809 Journal
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At the top corners of your disk drive
you will locate the Phillips-head
screws. Pry off the concealing tabs,
loosen the screws, and lift off the
plastic top. As you view your drive
from the front and top you will see a
long board on your left. It is mounted
vertically and there is a sheet-metal
box covering part of the circuitry. The
1771 chip is socketed under this metal
box along with some other chips such
as the ROM formatter. (The metal box
s included for RFI shielding.)

Carefully disassemble the board
from the motherboard, which lies flat
to the rear of the drive. Mark all wires
as you unplug them. Pay attention to
the front-rear, and top-bottom orienta-
tion of plugs to be assured of correct
reassembly. After the long board is
unplugged from the motherboard and
the metal box has been pried loose,
locate the 40-pin integrated circuit
marked 1771.

Now find the crystal which sits
about two inches forward of the 1771.
This crystal must be moved to make
room for the Percom D.S. Unsolder the
crystal and solder on longer leads.

Return the crystal to its original loca-
tion, but this time bend it forward.
(The longer leads should allow this.)
Carefully pry the 1771 out of its socket
and insert it into the Percom D.S. cir-
cuit board in the orientation described
in the board’s instructions. Make sure
every chip is properly seated again.

Following Percom'’s instructions,
insert the new circuit board in place of
the 1771. This board can really only be
inserted logically in one direction, ex-
tending toward the front of the drive
covering the crystal. Reassemble all
boards and loose wires, taking care that
orientations are correct. The metal box
will not fit in its original location
without cutting a notch for the newly
moved crystal.

I recommend testing the disk before
putting the cover on. You may need to
reseat the chips again; I played with
mine a couple of times before every-
thing worked. Prior to installing this
board I cauld not consistently read any
sectors above about 600, the inner
tracks. After installation everything
worked like new.

Product Reviews

I have received the following pro-
ducts for review. They will be handled
in more detail in MICRO’'s new
""Reviews in Brief'' department, which
will begin in April.

Eastern House Software
3239 Linda Drive
Winston-Salem, NC 27106

1. Macro Assembler
2. Monkey Wrench utility ROM used
in right-hand cartridge with BASIC

LJK Enterprises, Inc.
P.O. Box 10827
St. Louis, MO 63129

1. Letter Perfect word processor

Optimized System Software, Inc.
10379 C Lansdale Ave.
Cupertino, CA 95014

1. BASIC A + Enhanced BASIC
2. OS/A+ Enhanced DOS

Please address all correspondence to the
author at 297 Missouri, San Francisco, CA
94107.

NICRO

~ and BASIC.

: commg soor.

Ask your nearest dealer
or ! X

ESD LABS CO.,LTD.

c/fo AbCom
P.O. Box 5203
Mission Hills, CA 91345

EXCEL-

The Ultimate 6809 Board fomppu

EXCEL-9 FLEX, a famous DOS, Assembler and Ed!tor mcluded
Also able to use Apple DOS.
8KB versatile monitor contains 35 commands including ( 6809
Can handle all Apple slot I/O routine from EXCEL-9. :
On-board programmable timer for hoth 6809 and 6502 systems a]lows prmter
spooling, multitask, etc.
50 page well documented manual. ~ .
64K RAM area expandablg. for multi MPU operatlon ] :
. ® Able to switch MPU from" 809 to 6502 and vme versa in both machine code routine

e TSC 6809 BASIC EXTENDED BASIC PRECOMPILER SOFT/MERG, etc., are

Dealer Inquiries are Invited.
Introductory for Board & FLEX
Price: $ 3 9 9. 95 diskette

o FLEX is a trade mark of Technical Systems Consultants, Inc.

(Sales tax not included)
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NEW LOW PRICE

DIRECT FROM MANUFACTURER
$120.00

16K RAM EXPANSION BOARD
FOR THE APPLE II* $120.00

The Andromeda 16K RAM Expansion Board
allows your Apple to use RAM memory in place
of the BASIC Language ROMs giving you up
to 64K of programmable memory. Separate
Applesoft* or Integer BASIC ROM cards are no
longer needed. The 16K RAM Expansion Board
works with the Microsoft Z-80 card, Visicalc,
DOS 3-3, Pascal, Fortran, Pilot, and other
software. A switch on the card selects either
the RAM language or the mainboard ROMs
when you reset your Apple.

The Andromeda 16K RAM Expansion
Board has a proven record for reliability with
thousands of satisfied customers.

Now with One Year Warranty.

ANDROMEDA

INCORPORATED
Greensboro NC. 27410
919 852-1482 P.O. Box 19144
; Price for Andromeda 16K RAM
F’M' ‘ expansion board now only $120.00.
| Please add $5 for shipping and
handling. North Carolina residents

add 4% sales tax.
*DEALER INQUIRIES WELCOME

MICRO - The 6502/6809 Journal

33



ROCKWELL Microcomputers from Excert, Inc.

THE AIM 65/40
Single Board or Smorgasbord
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A full size terminal style keyboard w/8 special
function keys

e A smart, 40 character display with its own
microprocessor

* A 40 column printer w/text and graphic output

¢ Up to 64K of on-board RAM and ROM
* On-board interfaces include RS232, dual audio
cassette and 2 user I/O R6522 devices

* Firmware includes interactive monitor and text
editor w/options of Assembler, BASIC, FORTH

THE AIM 65
Take-Out Order

) ,
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A full size terminal style keyboard w/3 special
function keys

* A 20 character display

e A 20 column printer witext and graphic output
capability

e Up to 4K RAM and 20K ROM on-board

s On-board interfaces include 20MA TTY, dual
audio cassette and 1 user 1/O R6522 device

e Firmware includes interactive monitor and text
editor w/options of Assembler, BASIC, FORTH,

and PL/65 PASCAL, & PL/65
And if the above isn’t enough,
Try the RM65 — a product line filled with embellishments including:
32K DRAM Board ACIA Board Prototype cards
CRT Controller IEEE-488Board Adaptor Buffer Modules
Floppy Disk Controller CPU/SBC Board General Purpose |/O Board
PROM Programmer 4-16 Slot Card Cages PROM/ROM Board
NEW LOWER PRICES AND A CASH DISCOUNT* TO BOOT!
AB5/40-16 (16K RAM) . . .. .. .. ... o.......%1225 AB5-1 (1TKRAM) .. ... ... ... 8420
ABBIAD-32 (32K RAM) . o sos v v wwaon vin i $1295 AB5-4 (AKRAM) ... ... ... ... .. .. R —— 1
AB5/40-A (Assembler) .. .. .. .. .. .. N—— -] AB5-4B (4K BAMw/BASIC) .. . .. . .....%495
AB5/40-B(BASIC). . . ... .. ... .. o........% 85 AB5-PS (PASCAL). .. ... .. R L LTIt 116
AB5-F (FORTH) .. ... .. N $ 65
_ AB5-A (Assembler) . . ... .. .. ... TR 5.
Mail Order to:

Educational Computer Division
EXCERT INCORPORATED

: 22;5?05 P.O Box 8600
e INSTALLATION White Bear Lake, MN 55110
e CONSULTING (612) 426-4114

Higher quantities quoted upon request, COD's accepted,
shipping will be added. *Deduct 5% cash discount on
prepaid orders. Minnesota residents add 5% sales tax.
Prices subject to change without notice.
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Hybrid Program Storage

A Bug in Apple’s

Short Subjects RrRenuMBER

by Chris Williams

by Robert C. Leedom

Hybrid Program
Storage

Chris Williams, 5676 S. Meadow La.,
#101, Ogden, Utah 84403

Usually for reasons involving speed,
many Applesoft programs contain
assembly language subroutines as an
integral part. This '"hybrid"" form con-
ventionally requires two SAVEs (one
for the assembly and one for the Apple-
soft) and, of course, two LOADs. An
excellent example of this is Richard
Suitor's hybrid LIFE program included
in MICRO on the Apple, Volume 1,
page 168. The two LOADs can be ir-
ritating after using the program several
times.

You can reduce this procedure to a
single SAVE and LOAD through
judicious use of the start- and end-of-
program pointers located at $67-$68
and $AF-$BO respectively. If your
assembly language subroutines are
located above the Applesoft program
(i.e., higher memory| then all you need
to do is put the final location of the
assembly language subroutines into the
end-of-program pointer. A single BASIC
SAVE will now save everything, and a
single BASIC LOAD will bring it all
back. This is particularly convenient ii
you happen to be working with tape.

If your assembly language sub-
routines are located below the Apple-
soft program you must be a bit trickier.
Set the start-of-program pointer to two
locations prior to the start of the
assembly language. Next, do your BASIC
save, and then whenever you wish to
load it be sure to set the start-of-
program pointer to this same value.
And before running, in this instance,
the start-of-program pointer must be
reset to the start of the Applesoft. Addi-
tionally, the byte immediately prior to
the Applesoft must be set to 0 to avoid
a SYNTAX ERROR message.

These same methods can be used to
enable an Applesoft machine (Apple II
Plus) to run Integer BASIC hybrid pro-
grams. For this application, in addition
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to the measures described above, you
must take care of another potential
problem. Again, I direct you to Richard
Suitor's LIFE as an illustration.

Mr. Suitor placed his assembly lan-
guage routines at $800 and used Integer
BASIC. Since, as it turns out, all of his
Integer BASIC commands are exe-
cutable in Applesoft, it should run.
However, Applesoft defaults to $800
for the start of program storage.

To overcome this problem, simply
set the start-of-program pointer to a
point similar to $1000 before you type
in the BASIC. When you're finished,
reset the pointer to $7FE (i.e., two loca-
tions prior to the start of the assembly
language). Set $FFF to 0 — the byte just
before the Applesoft — and execute a
BASIC SAVE. Now whenever you want
to LOAD, set the start-of-program
pointer to $7FE and perform a standard
BASIC LOAD.

A Bug in Apple’s
RENUMBER

Robert C. Leedom, 14069 Stevens Valley
Ct., Glenwood, Maryland 21738

The RENUMBER utility program sup-
plied with Apple DOS 3.2 and 3.3 has
an insidious bug. However, after you
use RENUMBER, your program may

appear to run perfectly, so you may not
even notice that your program's opera-
tions have been altered! RENUMBER
will correctly change all line number
references to agree with the new line
numbers. Unfortunately, it also may
alter any number in an arithmetic ex-
pression which follows an asterisk (the
multiply operator), and has the same
value as a pre-RENUMBER line number.

I obtained the corrections for the
DOS 3.2 version from the Apple Hot-
line in May of 1980, but I recently dis-
covered that the problem still exists in
the DOS 3.3 version.

The fixes for the DOS 3.2 and DOS
3.3 versions of the program are similar:
they involve swapping two data values
in the program, as shown in table 1.

To permanently correct the RE-
NUMBER program you must

1. LOAD RENUMBER

2. EXECUTE the two POKEs for your
version of DOS

3. SAVE RENUMBER

For your future reference, Apple
dealers have a loose-leaf notebook
which answers commonly-asked ques-
tions including '‘What's wrong with
RENUMBER?"" Also, The Apple Or-
chard indicates that the two locations
to be POKEd for RAM Applesoft
RENUMBER are 14342 and 14343,

Table 1
DOS 3.2 DOS 3.3
From BASIC
POKE 4815,172 : POKE 4789,172 :
POKE 4816, 171 POKE 4790,171
or
From monitor * 12CF: AC AB * 12B5: AC AB
MAICRO
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O0SI1 COMPATIBLE PRODUCTS

56K 2-MHz Ultra Low Power CMOS Static Memory Board .... MEM-56K$850

Partially Populated Boards (Specily address locations required)
MEM Board uses the new 2K-Byte Wide Static RAM chips which are
2716 EPROM compatible, Any 2K byte memory segment can be
populated with RAM or EPROM (or left empty for use of Address Space
by another board). Fully expandable to any memaory size you will ever MEM- BK $250
need. No special addressing requiremants, just solder in extra sockets _ MEM- 4K $200
and add memory. Also has space for a 1.75K Monitor ROM at $FB00 ).
Extra 2K RAM Memory Chip
Optional Parallel Printer Port
Clock (Soft lable in EFROM)
mods p ded for use of 6522 VIA on

MEM-48K $750
MEM-32K 5550
MEM-24K 5450
MEM-16K $350

524

‘P 8120
TS 25
PT $125

Opti I Calend
Both opti (Disk sof
printer)

EXAMPLE USES:
C4P & CBP:

Expansion to 40K RAM of Basic workspace.
Parallel Printer Port — Reserve Serial Port for MODEM
Calendar/Clock Displaying on unused portion of screen,
Space for 575K of Enhanced System Monitor EPROMS.
Allofthis on 1 Board using only one of your precious slots Software far Enhanced System
Monitor capabilities 1s continuously being developed and improved As new EPROM
Monitors are available. you may upgrade to them tor any pnce differential plus a nominal
510 exchange fee Another possibility 15 to Hil any portion of the memaory with Basic
Programs in EPROM for Power-on Instant Action. This custom EPROM programming
service 15 availlable at $25 per 2716 (includes EPROM) Exira comes at $15 lar each
EPROM
C4P-MF & CBP-DF: Memory expansion to 48K,
Add AKMemory at SE000 for special software requirements
Parallel Printer Interface and/or Displaying Calendar/Clock.
Add 1 75K Enhanced System Monlitor ROM.
Upto 58K of Memory Expansion — can be addressed for Multiuser,
(Optionally, each user can have his own Dedicated Printer Port).
Add Enhanced Monitor ROM with Calendar/Clock software, warm
start and Hard Disk Boot

IEEE-488 INTERFACES AND SOFTWARE:

The General Purpose Instrumentation Bus (GPIB) Controller interface is
available for all 0S| Computers. Machine code GPIB Drivers are linked to Basic
to provide easy control of IEEE-488 instruments which is equal to the best of
Hewlett-Packard Controllers and far superior to most others. Basic Commands
for Serial Poll, Parallel Poll, IFC Clear, full Local/Remote Control, Respond to
SRQ Interrupts, Send Trigger, do Formatted Input/Qutput, Direct Memory
Input/Qutput and MORE. Interface includes IEEE-488 Ribbon Cable/Con-
nector.

GPIB Controller Interface lor C2. C3, C4 and C8 Systems
GPIB Software for OS-85D (Add -8 for 8 or -5 for 5

GPIB Software for 0S-65U Vi v
GPIB Software on two 2716 EPROMS lor ROM based systems .
Add Optional Parallel Printer Interface o GPIB 4-488

Add Optional Calendar/Clock 1o GPIB 4-488

Add 2K RAM to GPIB 4-488 (Specity location, $4000-SBFFF & $DOOO-SEFFF available)-M$ 25
Software for EPROM Programming, Reading, Veritying, and Erased Check; fully
Integrated with A . Editorand E Monitor. Can be used with many types
of EPROM up to BK. Requires Optimal Technology Model Ep-2A-79 EPROM Programmer
and the GPIB 4-488 Board. Specify 8" or 5" Disk ..................EPROM MI-EP $180
GPIB Controller for C1P, Includes Software, Clock & space for 6K EPROM
...GPIB 8-48BR $395

GPIB 4-488 $385
..GPiB 488-D§ 70
GPIB 488-U $100
GPIB 488-R $100

Add Optional Para Printer Interface to GPIB 6-488R. .
EPROMS: (Check with your Dealer for newest EPROM Products).
C1P ROM with 48 Col Display, Smart Terminal, Edit & More tor Senes |
ROM-TERM |l $59.95|
Features & Disk Boot
- ciiive....ROM-TERM $598.95
Justflip switch for Serial or Video System with Correcled Keyboard........ SYNKEY $39.95|
ENHANCED MONITOR ROMS FOR USE ON GPIB 4-488 & MEM BOARDS:
Expanded Support for C4P & CBP Featuring Calendar/Clock, Line Edit, Smart Terminal,
Memory Files, Parallel Printer Control & More .MI48P1 $59.95
Disk Support with Calendar/Clock, Warm Start and Corrected Keyboard ....MI48D1 $59.95
Expanded C3 Monitor with Calendar/Clock Soltware, Hard Disk Boot, and Warm Start . «

C1P ROM with 24 Col Display, Other ROM-TERM

T T TR MIC3-1 $59.85
C1-PSeries |l Computerwith ROM-TERM Il Smart Terminal Monitor{Order Direct) . .. $549.

IEEE-488 CONTROLLER INTERFACE

Compact-Flat
Printer Cable

Enhanced
Monitor ROM

Printer Port

60 Cycle Clock

IEEE-488/78
Interface

Selection at
any of

16 Memaory
Partitions

Socket for Eprom
Programmer

32K Memaory

Standard Bu
All Logic
Socketed

THE GPIB 4-448 INTERFACE BOARD CONVERTS ANY OSI COMPUTER
INTO AN IEEE-488 INSTRUMENT BUS CONTROLLER!

BENEFITS~ Provides a Sophisticated instrumentation Controller at very low cost
(often saving thousands of Dollars). The combination of IEEE-488 Instrumentation
Controller and High Capacity Hard Disk file storage available on O8I Compuler systems is

il ata ion of the cost i by the nearest competitor. The IEEE-488 Bus,
also known as the GPIB, HP-1B or IEC-625 is the most popular International Standard for
connecting instrumentation systems. This 16-line bus is designed to interconnect and
control up to 15 instruments al a time. Currently, over 1400 different instruments are
available to work on this bus. They include: Plotters, Digitizers, Printers, Graphic Displays,
R ders and a i of jalized Test/Measurement/Control Equipment.

COMPATABILITY-- The fast machine code GPIB drivers are linked to OSI BASIC to
provide easy programmable control of standard instrumentation which is equal to the best
HP-1B Controllers and far superior to all others, These GPIB Drivers are accessed from
BASIC with a new command “BUS” followed by simple control letters to do total command
of IEEE-488 Instrumentation. You can do direct Input/Output of formatted String and
Numerical variables as simply as with the “INPUT" and “PRINT" statements.
Utilizes the MCE8488 IC designed by Materola to provide automatic Handshaking
and Addressing Protocol as required by the |EEE-488/78 Standard. This
combination of Hardware/Software makes instrumentation control programs
extremely easy to write and modify.

EPROM-ABLE -- Can be used with aC4-P to create adedicated IEEE-488 controller
which has the capability of running your unique program at Power-on (No loading of
program tapes required). You simply develop your program for your special control function
and send a copy of tape to us, We will then transfer your program to EFROM and you are on
line with a |EEE-488 Instr ion System.

C2-D MULTIPLE USER SYSTEMS
SAVE -- 2 and 3 user Time Sharing Systems are available on the C2-D Winchester Disk
Computer at a considerable cost savings from C3 Multiple User Systems, The 3userC2-D
System can be expanded to include a word processing printer, 4 other parallel printers and
3 serial printer interfaces.

COMPATABLE -- The special C2-D Multi-User Executive Program is 100%
compaltable with 0S-65U V1.2, The Multi-User Real Time Clack, Memory Partition Control
and IRQ Interrupt Management are done on the Micro Interface Memory Board. Thus, the
CPU board is not modified and remains in factory condition,

CONVERSIONS - The Up-Grade of your existing C2-D Computer to MultipleUser
Configuration is also available. Call for details.

MEM-56K CMOS STATIC MEMORY BOARD

Printer Port

Enhanced
Monitor Ram Compact-Flal
PrinterCable
B0 Cycle
Clock

BK Memory

Selection al
any of

16 Memorny
Partihons

4ABK Memory

Standard
Bus

All logic
socketed

MICRO - The 6502/6809 Journal

ULTRA-LOW POWER — By using CMOS Statc
RAM Memaory, 1he total power consumption 15 about
'z Ampat 5 Volts when populated for48K. Infact most
of power s used by the Address Line Bullers and the
Data Transcewers,

MULTI-USER — Can be addressedloranyof the 16
multi-user memory partihons. The low power and
single memaory board/partiion simplity installation
and provide a typical 51400 saving for a 3-user
system

MICRO-INTERFACE
3111 SO. VALLEY VIEW BLVD., SUITE I-101
LAS VEGAS, NEVADA 89102
Telephone: (702) 871-3263

Check with your local Dealer or Order Direct
Phone orders accepted
TERMS: Check/Money Order/Master Charge/VISA
Sent POSTPAID ON PREPAID ORDERS.
Foreign Orders: Prepaid only.
Add 5% lor handling/shipping
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Cross Reference Generator
for OSI BASIC-in-ROM

Program development and
debugging often depend on
keeping track of references and
variables. The following article
describes a cross reference
generator for 0S| ROM BASIC
which will help you find any
variable or line number within a
BASIC program.

John Krout
5108 N. 23rd Road
Arlington, Virginia 22207

It is almost inevitable that when you
develop a large program in BASIC,
you'll need to find all the references to
some aspect of the program. If you
decide to delete a particular line, it is
important to locate all the GOTOs,
THENSs, and GOSUBs mentioning that
line. If you want to conserve memory
by merging two string variables into
one, you must find all the appearances
of the string variable names. A cross-
reference generator program is extremely
useful at times like these, for it can find
references within your program much
faster and more accurately than the
traditional visual search.

A cross-reference generator is most
often needed, however, when free
memory is a scarce commodity. In this
article we'll develop a cross-reference
generator which requires less than 1K
of RAM and will find references to
variable names, constants, literals, line
numbers, and any word in the vocabu-
lary of BASIC.

When you type a line of BASIC pro-
gram text, OSI BASIC-in-ROM stores
that text in a condensed or ''tokenized’’
format in RAM. Listing 1 is a program
which takes a look at itself in RAM,
and table 1 shows that program's output.
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Table 1

768 0 787 ( 40
769 25 788 1 49
770 3 789 2 50
771 j 106 790 4 52
772 234 791 ) 41
773 T 84 792 ©
774 9 171 79% & 3B
775 9 187 794 3
776 ¢ 40 795 o, 196
777 1 49 796 234
778 2 50 797 129
779 I 51 798 1 73
780 ) 41 799 9 171
781 = {143 800 7 55
782 2 S0 801 & 54
782 5 53 802 8 56
784 & 54 803 157
785 1 165 804 T 84
786 W 187 805 ©

BOG 1 49 gzs ¢ a0
807 = 826 X BB
808 4 206 827 ) 41
809 234 828 1 59
810 X 88 829 X 88
811 9 171 830 O
812 , 187 831 H 72
81F ( 40 832 3
Bi14 1 73 833
815 ) 41 10
816 © 834 235
817 7 63 835 130
818 3 836 1 73
819 0 837 : S8
820 235 838 128
821 151 839 ©
822 1 73 B40O O
823 ; 59 g41 o©
824 192 B4z 0
B4Z T B4

In listing 1, variable T points to the
beginning address of numeric variable
storage in RAM, which is also the end
of your BASIC program text. The begin-
ning of BASIC text is address 768. (See
MICRO 31:61 for more information on
text and variable storage area pointers.)
To look at the RAM storing BASIC
text, the FOR-NEXT loop examines all
addresses from 768 to T. Line 60160
prints the address, the graphic corres-
ponding to the data at the address, and
the data at the address in decimal.

Although the printer used to create
table 1 does not use OSI's entire
graphics code, a comparison of listing 1
to its tokenized version in table 1 is
very informative. First of all, we can
see that the variable names, constants,
and some BASIC symbols are stored in

their ASCII code form, just as if they
were strings of characters. Most BASIC
keywords and symbols, however, are
stored as single characters called
""tokens,”’ and all of the tokens have
values greater than 127.

The line number of each line is also
stored. While each reference to a line
number (GOTOs, GOSUBs, THENSs) is
stored as a string following the ap-
propriate token, the line number of
each tokenized line is stored at the
beginning of the line in low-high for-
mat. For instance, line number 60010
begins at address 771:

PEEK(771) + 256*PEEK(772)=60010

Moreover, each line of tokenized
text is terminated with a zero.

Listing 1

60010 T=PEEK (123) +256%FEEK
(124)

60100 FORI=7&68TOT

650110 X=PEEK(I)

60160 FRINTI;CHR$ (X) 35X

60170 NEXTI:END

Listing 2

HO120 IFX=0G0TO&0S500

L0500 REM NEW LINE

&0510 LINE=FPEEK (I+3)+254%FPEEK
(I+4)

50520 PRINTLINE

LOST0 I=I+5

60540 GOTO&O0110

MICRO - The 6502/6809 Journal
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There are two other bytes of data
between each terminating zero and the
bytes representing the number of the
following line. These are a pointer, also
in low-high format, to the next line.
For instance, before the beginning of
line 60010 in RAM:

PEEK(769) + 256 *PEEK(770) = 793

At address 792 we see the zero ter-
minating line 60010, and at address 795
and 796 the number of the second pro-
gram line is stored. Therefore, the next-
line pointer for each line points to the
next-line pointer for the following line.

Listing 2 is a modification to be added
to listing 1 which decodes and prints
the number of each tokenized line. The
program spots each terminating zero in
line 60120 and branches to the line
decoder. An interesting point about
FOR-NEXT loops is utilized in line
60530: you can change the value of the
loop variable while the loop is running.
This enhances execution speed slightly
by skipping the next-line pointers.

It stands to reason that, if BASIC
can translate new text lines to tokens
and, during a LIST, vice versa, then
there should be a dictionary of BASIC
vocabulary and corresponding tokens
somewhere in ROM. In fact, the dic-
tionary resides in addresses 41092
through 41314 (see MICRO 24:25,
23:65). Listing 3 takes a look at the
dictionary, and the results of listing 3
appear in table 2.

The items are placed in the dic-
tionary in the numerical order of their
corresponding tokens. The last charac-
ter of each item has its most significant
digit set to 1, to tell BASIC that the end
of the item has been reached. In listing
3, X represents a byte of data in the dic-
tionary, and is used in line 61040 to
build a string, B$, of consecutive bytes.
Line 61050 branches to avoid incre-
menting the token number, variable
TK, and printing and clearing B$, if the
item is not yet complete; i.e., if the
most significant bit of X is cleared.
While assembling B$, we use Boolean
logic in line 61040 to clear the most
significant bit of every character, not
just the last one. This may be overkill,
but it is also compact code and serves
our need to conserve RAM.

We can now knit together listings 1
through 3. This will enable us to search
for any string, or token corresponding
to a dictionary item, that we need to find.

38

Listing 3 Listing 4
41000 REM LOOKUF TOKEN
61010 TH=127:RE="" &0050 INPUT"WHICH STRING":A$:FRINT
61020 FORI=41092T041314 &0070 L=LEN(AS$) : Bs=""
&£1030 X=PEEK(I) 60130 B$=E$+CHRE (X)
61040 BS=BE$+CHR$ (XAND127) 60160 IFA%$=RIGHTS (B%,L) THENFRINTL INE
&£1050 IFX<128G60TO&1100 &O170 NEXTI:PRINT: GOTOAQOSO
61060 TE=TE+1 L0520 Be=""
61070 PRINTTE;B%
61080 Bs=""
&£1100 NEXT
Listing 5
L0030 INFUT"KEYWORD OR STRING";A$:PRINT
60040 IFASC (A$) =7S60T0&1000
60170 NEXTI:FPRINT:BOTO&00I0
61005 INPUT"WHICH KEYWORD"jA%:PRINT
61015 L=LEN(A%)
61070 IFAS=LEFT$ (B$,L) THENAS=CHRS (TK) : GOTDA0OTO
61200 PRINTA%;" NOT FOUND":FRINT:BOTO&QOZ0O
Table 2
128 END 145 NULL 162 STEF 179 SGR
129 FOR 146 WAIT 163 + 180 RND
130 NEXT 147 LOAD 144 — 181 LOG
131 DATA 148 SAVE 165 X 182 EXF
132 INPUT 149 DEF 166 7 183 COS
133 DIM 150 POKE 167 = 184 SIN
134 READ 151 PRINT 1468 AND 185 TAN
135 LET 152 CONT 169 OR 1846 ATN
1346 GOTO 153 LIST 170 > 187 PEEK
137 RUN 154 CLEAR 171 = 188 LEN
138 IF 155 NEW 172 < 189 STR%
1Z9 RESTORE 156 TAB( 173 SGN 190 vAL
140 GOSUEB 157 TO 174 INT 191 ASC
141 RETURN 158 FN 175 ABS 192 CHR%$
142 REM 159 SPC( 17& USR 193 LEFTS
143 STOP 160 THEN 177 FRE 194 RIGHTS
144 ON 161 NOT 178 POS 195 MID%

Listing 4 modifies listings 1 and 2 to
find a string, represented by the
variable A$, in any tokenized text line.
A3 can therefore be a variable name,
constant, line reference, or literal in a
print statement, data statement, string
computation or remark. The variable
B$ here represents the tokenized text,
and is built byte by byte in line 60130.
If the contents of A$ resides anywhere
within B$, then sooner or later A$ will
equal the rightmost L characters of BS,
where L represents the length of AS.
When this match occurs, line 60160
prints the line number of the current
line represented by B$. The previous
unconditional print of each byte and
line number has been replaced, and B$
is cleared in line 60520 whenever a new
line number is decoded.

MICRO - The 6502/6809 Journal

If you have entered listings 1
through 4 in sequence, then listing 5
adds the capability of converting a key-
word to its token by searching the dic-
tionary, and finding all references to
the token. Line 61070 converts the
numeric token TK to a 1-byte string
A$, and then uses the string search
routine of listing 4 to locate matches
for AS.

As is, the cross-reference generator
will now find all that you seek, but it
finds a few extra items as well. As an
example, direct the program to ex-
amine its own text for references to the
numeral 7. It prints the line numbers in
which the constants 75, 768, and 127
as well as line reference 60070 appear.
Ask it to find references to the numeric
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variable A (there are none), and it prints
references to A$. If references to T are
sought, two of the input prompts and
one of the remark literals are found, as
well as all references to T and TK.
Some fine tuning is definitely in order
to eliminate, or at least cut down on,
the unwanted reference reports.

The problem of distinguishing a
constant from a line reference is very
complex, partly because line references
can be surrounded by commas in an
ON/GOTO or ON/GOSUB context,
while constants can also be surrounded
by commas in a multiple-argument
function or command. In my programs,
I've found line references to be far more
common than constants, and far more
likely to end with the numeral 0. I have
seen other cross-reference generators
which can do the job, but they are
larger than this one and not as ver-
satile. Since our purpose is compact-
ness, versatility is useful, and since the
chances of confusion appear to be mini-
mal, I can live with the constant/line
reference problem.

The problem of distinguishing sub-
scripted, string and numeric variables
is much easier to solve. If references to
a numeric variable are sought, the pro-
gram should reject any it finds which
are followed by either a | or a §. If
references to a string variable are
sought, the program should ignore any
followed by a [ character. These suffix
rejection rules for numeric and string
variables suggest that we can eliminate
erroneous references embedded in
larger strings (illustrated above by the
searches for 7 and T) by implementing
a set of suffix and prefix rejection rules.

The prefix rule for all strings is re-
jection of references preceded by a
numeric or upper-case alphabetic char-
acter. The suffix rule for constants, line
references and numeric variables is as
stated above for numeric variables, with
the additional rejection of numeric and
upper-case alphabetic suffixes.

Listing 6 incorporates these rules
into the cross-reference generator,
utilizing three defined Boolean func-
tions in a single IF/GOTO statement.
The functions are defined in lines
60005 through 60007. The argument in

SH0080 IFAX127G0TO&0100
60090 B=ASC(RIGHT® (A%, 1))
&O135 IFAX1Z2760TOL01&60
0140

&O150
L0535 W=0Q

Listing 6

£0005 DEFFNA(X)=(X>47ANDX<S58) OR (X >&4ANDX<F1)
L0004 DEFFNE (X) =X< >T6ANDX< »40

&£0007 DEFFNC (X) =NOTFNE (X) ORFNA (X)

£0070 L=LEN (A%) : B$="":A=ASC (AS)

IFAS< >*RIGHT® (B%, L) GOTOL0170
L0145 Y=PEER (I+1): IFLEN(B%$) *LTHENW=ASC(RIGHT$(B$,L+1))
IFFNA (W) OR (B=Z46ANDY=40) OR (FNE (B) ANDFNC (Y) ) GOTOL0170

. (LABEL), Y (LABEL,X) LABEL + INDX—I

6502 Assembler/Editor

Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a
line of compatible ASM/TED's for the PET/APPLE/ATARI/SYM/KIM and other microcomputers.

When you make the transition from one of these 6502-based microcomputers to another, you no longer
have to relearn peculiar Syntax's, pseudo ops, and commands. Not only that, EHS ASM/TED’s are the
only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you
can be sure they work. Our ASM/TED’s may cost a little more but do the others provide these powerful
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label?
Before you spend your money on that other ASM/TED, write for our free detailed spec sheet.

is as powerful.

Long Labels

$49.95

MACRO ASM/TED

For APPLE/ATARI/PET/SYM/KIM
Other than our MAE, no other assembler

Macros/Conditional Assembly.
Extensive text editing features

Designed for Cassette-based systems.

Long Labels
Control files

MAE ASM/TED
For APPLE/ATARI/PET
The most powerful ASM/TED
Macros/Conditional and Interactive Assembly
Extensive text editing features

Designed for Disk-based Systems.
$169.95
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each is the ASCII value of a character.
FNA returns a true value if the charac-
ter is numeric or upper-case alpha. FNB
returns true if the character is neither |
nor $. FNC, utilizing FNA and FNB in
its definition, returns true if the
character is either numeric, upper-case
alpha, | or §.

Line 60070 is modified to set new
variable A equal to the ASCII value of
the first byte of A$. Lines 60080 and
60135 skip over the rules implementa-
tion if A indicates that A$ represents a
token. Line 60090 sets new variable B
equal to the ASCII value of the last byte
of B$, to decide later if the string to be
found is a subscripted or string variable.

Since the program doesn’t need the
rules unless a potential reference is
located, line 60140 jumps past the rules
until that condition is met. In line
60145, Y is the ASCI value for the
reference suffix and, if the reference is
not the first item in the text line, then
W is the ASCII value of the reference
prefix. Line 60535 sets W to zero when-
ever a new line number is decoded.

Line 60150 skips the line number
printing statement if any of the prefix
or suffix rejection rules are met when a
potential reference is found. This is one
easy way to read the line:

IF the prefix W in the text is
numeric or upper-case alpha,

OR the item sought ends with a $
and the text suffix is a |,

OR the item ends with neither ( nor
$ and the text suffix is either
numeric, upper-case alpha, $ or |,

GOTO 60170.

The first clause implements the
prefix rule, the second the string
variable suffix rule, and the third the
suffix rule for numeric variables, con-
stants, and line references.

Listing 7 is the result of all these
developments. It does indeed run in
less than 1K of RAM, with about 200
bytes to spare for a few instructions in-
serted between lines 60010 and 60030,
if desired. That might be a good place to
remind yourself that the symbols +,
-, * /,A,>, =, and < are treated as
keywords, not strings. (See table 2.)

40

Listing 7

0 GOTO60O00

60000 REM XREFGEN
&0002 CLEAR

600035
&0008
60007
&0010
600F0
GOOTS
60040
&O050
60070
60080
60090
G&0100
60110
60120
60130
60135
60140
60145
&0150
601560
60170
&0O500
60510
60515
&0520
&O5Z0
60535,
L0540
61000
61005
61010
61015
61020
61030
61040
61050
61080
61070
61080
61100
61200

DEFFNE (X) =X< *Z46ANDX< »40

Y=FRE (1)
IFASC (A%$)=756G0T0&61000

IFAX127G0TOL0100
B=ASC(RIGHTS (A%, 1))
FORI=7&8TOT

X=PEEK ({I)
IFX=0G0TO&L0S0O0
BE=E$+CHR$ (X)
IFA>12760TO&0140

NEXTI:FRINT: GOTO&AOOZO
REM NEW LINE

B$=""
I=1+5

W=0

GOTOL0110

REM LOOKUF TOKEN

TE=127: B$=""
L=LEN(A%)
FORI=41092T0O41314
X=FEEK (I)
Be=B%+CHR$ (XAND127)
IFX< 12860T0&1100
TE=TK+1

Bg=11
NEXT

DEFFMNA (X)) =(X>47ANDX-=58) OR (X >&4ANDX91)
DEFFNC (X)=NOTFNE (X) ORFNA (X)

T=FPEEK (123) +2546%PEEK (124)
INPUT"KEYWORD DR STRING";A%:PRINT

INPUT"WHICH STRING";A%: PRINT
L=LEN(A%) : B$="": A=ASC (A%)

IFA%C*RIGHT® (B%,L)B0TO&0170

Y=FEEK(I+1): IFLEN(B%) *>LTHENW=ASC (RIGHTH:(B%,L+1))
IFFNA (W) OR (B=Z6ANDY=40) OR (FNE (B) ANDFNC (Y) ) GOTOQ&0170
IFA%=RIGHT$ (B%,L) THENFRINTLINE;

LINE=FEEK (I+3) +25&6XFEEK (I1+4)
IFLINE>S9999 THENFRINT : GOTOALOOZO

INFUT"WHICH KEYWORD";A%:FPRINT

IFA$=LEFT$(B%,L) THENA%$=CHR$ (TK) : GOTO&Q0OT7O

FRINTA$; " NOT FOUND":PRINT:GOTOL0OZE0

A few extra lines in listing 7 are
useful options. Line 0 is simply a jump
to the start of the program, so you can
load it from tape on top of your main
program already in RAM, and simply
type RUN to begin cross referencing.
Since modification of a program erases
the tables of variables in upper RAM,
you'll need the CLEAR statement in
line 60002 only if you test your own
program and then enter the cross-
reference generator by typing GOTO
60000. The FRE function in line 60035
allows the garbage collection routine to
conserve memory in the string storage
space whenever a new A$ is input in
line 60030. Rest assured that garbage
collect will not crash the system
(MICRO 35:43) unless your own pro-
gram uses subscripted string variables
and their values are preserved by
avoiding both program modification

MICRO - The 6502/6809 Journal

and the CLEAR statement. Line 60515
ends the search when the program’s
own line numbers are reached.

You can conserve even more
memory by deleting the remark state-
ments and altering the references to
those lines accordingly, as well as by
combining unreferenced lines into
multiple statements. Obviously, this
latter step saves the four-byte header
for each of the lines eliminated, and
can add up to a critical saving.

Have you been wondering about the
need for the next-line pointers? They
are essential to BASIC’s execution of
branching statements. An understand-
ing of this process will help you im-
prove execution speed of your own pro-
grams as well as the cross-reference
generator.
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When a branch token such as a
GOTO is executed, BASIC first
translates the string of digits following
the token into the low-high line
number format. The speed of this
operation clearly depends on the length
of the string, so it always helps to
utilize small line numbers, even
though this may be impractical in large
programs. If line references were stored
in low-high format when tokenized, it
would save memory and speed things
up. I suspect Microsoft shares my con-
clusion that it is difficult to distinguish
constants and line references.

Once the line number is ready,
BASIC looks at each tokenized line
header in turn, starting with the first
program line in RAM, until a line
number match is found. If the current
header doesn’t match, BASIC uses the
next-line pointer to skip to the next
header.

You can maximize the speed of this
skip-compare process by minimizing
the number of lines and lengthening

each line with multiple statements.
You should also put your most
frequently-called routines in the lowest
line numbers, where BASIC will find
them first, and put the initialization
code in the highest line numbers, so
BASIC won't have to skip through it on
the way to the more important material.
The cross-reference generator has a
very significant execution speed prob-
lem in this regard, because not only its
own initialization in lines 60000-
60090, but also the entire tokenized
text data base, sits below the main pro-
cessing loop routine in RAM!

However, you can modify the cross-
reference generator to use next-line
pointers in two ways to improve execu-
tion speed. Once a reference is found in
a line, there is no need to search the re-
maining portion of the line, so use the
pointer to increment the loop variable I
to the beginning of the next line. More
helpful is an input specifying the range
of line numbers in your program
through which the cross-reference
generator should search. It can use the
next-line pointers to skip to the first
line number you specify, and then quit

when it finds the last line number you
specify. If you're looking for references
to a block of code in your own program
about to be moved or eliminated, you
can reduce the number of searches re-
quired by adding a search for references
to a specified range of line numbers. I
suggest that you create a defined
Boolean function of your own to help
implement the rules for these extra
features.

John Krout is a patent attorney with the
firm of Gipple & Hale in Arlington,
Virginia. He teaches an adult education
course entitled Introduction to Computer
Programming, at Open University in
Washington, DC, He has computerized
Open University's walk-in registration
process on a Challenger 1P, and has
performed trendspotting election analysis
on Election Night 1981 for the Virginia
Radio Network using a Challenger 8P DF.

AICRO"

0S| HEXDOS

Ohio ScienTific
% AT Last!
EA Extenged Arithmetic

Copyright North East Financial Systems 9/81

MULTIPLE PRECISION MATH
65D3 and 65U

e 13-Digit Input — 26-Digit Output
¢ Complete Rounding Function

e Completely Integrated into 9-digit
MICROSOFT BASIC

e $95.00 End User License — 8" Disk,
39-page Manual

e OEM and Distributor License — Inquire

North East Financial Systems
16 Maple Avenue
West Nyack, New York 10994
(914) 358-2898
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Can your disk operating system do this?

HEXDOS is a remarkable disk operating system for the C1P or
Superboard 1I. HEXDOS surpasses the capabilities of OS65D,
but because it uses subroutines in OSI's ROM BASIC, it is very
compact (only 2K). HEXDOS provides you with easy-to-use
commands and saves 10K of memory and disk space!

* Load or save BASIC programs, machine language, and data
files by name. Chain BASIC programs from disk.

= Up to 22 data files may be open simultaneously.

» Resides at the beginning of RAM, leaving maximum space
for user programs.

= Full trace of BASIC programs with optional single-stepping.

* True line editing allows you to correct mistakes easily.

* Includes a disassembler and demonstration programs:
CHECKBOOK and ADDRESSBOOK (personal data base
management), LIFE, SURROUND, REVERSI, BACKGAM-
MON, and BSR CONTROLLER (home control).

« Satisfaction guaranteed, or your money promptly refunded.

"Documentation is clear and complete, the best | have seen
from any source.”

—~ Ronald C. Whitaker, Compute! magazine, April 1981

Price: $49.50 (5%-inch diskette and 40-page manual)
Manual only: $10. (Applicable towards purchase price.)

The 6502 Pro‘gram Exchange
2920 West Moana
Reno, NV 89509

== n=rocs]
VISA
For more information, send $1.00 for our catalog. o
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If your Challenger can't generate displays like those shown above
WHAT ARE YOU WAITING FOR? The SEB-1 High Resolution
Graphics and Memory Board (for CIP and Superboard Il) and the
SEB-2 High Resolution Graphics and Disk Controller Board (for
C2/4/8) simply 'plug-in' to your computer and give you instant
access to over 4900 individually addressable pixels in up to 8
colors! Your Hi-Res screen can go from 32x 16 alphanumerics to
256192 point graphics in 11 software selectable modes. The
standard video of your computer is left intact, so that none of your
current software library is outmoded. Use the graphics for
Business, Scientific, Education, or Gaming displays that were
impossible—until now!

UULELLEL LU

Installation of either board requires absolutely NO modification of
your computer—they just ‘plug-in'. Nor do they preclude your
using any other OSl-compatible hardware or software. In addition
to the Hi-Res Graphics the SEB-1 gives C1 & Superboard Il users
16K of additional user memory (over and above that memory
devoted to the graphics), two 16 bit timers/counters, an on-board
RF modulator, and a parallel port with handshaking. The SEB-2
gives OSI 48-pin BUS users an OS| hardware/software
compatible Disk controller, and an RF modulator that can be
user-populated.

FOR OSI 1P, 2-4P, 2-8P, C4P, C8P

o SEB-1 SEB-2 SEB-1 SEB-2
Assembled and Tested $249.00 (5K RAM) $239.00 (1K RAM) Bare Board & Manual $ 59.00 $ 59.00
Kit $165.00 (No RAM) $199.00 (No RAM) Manual only $ 5.00 $ 500

SOFT WARE

TARGEIT Y sviiii svvasnmmminnnonsum s sanammimssasmss s sasss i $11.95
An action-packed, super fast arcade game where you try to destroy Ram ships and the
Evil Spectre inside the Crystal city. 8K,

PLANETARY LANDER .........cooviiiiiiiiiaeeieiiiaaene $11.95

Your computer generates contour maps of the surface of a strange planet as you
descend looking for the landing pad. As you make your final approach, the computer
displays side and top views of the terrain and your ship as you try to land while avoiding
the swarms of asteroids above the planet's surface. 8K

PROGRAMMA-TANK . ... $9.95
Programma-Tank is a complex simulation of a battle between two robot tanks as well as
a fairly painless way to learn assembly language. The opponents program their tanks in
‘Smalltank’ a miniature programming language, which is much like assembly language.
The two strategies are then pitted against one another until a victar emerges. 8K.

COMING: SEB-3 80 x24 Video/Disk Controller (C2/4/8), SEB-4 48K Memory
RAM/ROM (C2/4/8), SEB-5 BK RAM/Disk/Sound/Clock/Voice (C1 & Superboard).
Write for FREE catalog

International Requests please 0 R I O N
supply 2 International Response Coupons
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RUINS OF TALAMARINE. . .............coooiiiiiiiniinnnn,

This is the first of our "Epic Quests” programs. Epic Quests could be described as
graphic adventures, but they are much mare. Can you retrieve the stolen Jewels from
the ruined Talamarine castle? This series of two programs allows you to create a
character with the qualities that you want 1o do battle with the forces of darkness. 8K,

CODENAME: BARRACUDA ...................oovinnn . $19.95

Another of our “Epic Quests", in which you are an agent working for the US
Government trying to rescue a defecting Soviet professor. The problem is that a
middie-eastern government has kidnapped the professor and is forcing him to develop
atomic weapons for them. The three programs (BK ea.) in this series allow you to
create, train and send your character on his mission.

DUNGEONS OF ZORXON...........cocvvvvvianiiiiiannnnn, $19.95

Can you explore the Dungeons of Zorxon in this “Epic Quest"? Step into a nether world
of monstrous beasts and fortunes in gold where magic reigns supreme. Three
programs BK each.

SOFTWARE ASSO.
147 MAIN ST, PO BOX 310, 0SSINING, NY 10562
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More Hooks into OSI BASIC

This article shows you how to
add your own keywords to
BASIC under 0S-65D V3.2.

Richard L. Trethewey
5405 Cumberland Road
Minneapolis, Minnesota 55410

In the September 1980 issue of The
Small Systems Journal [MICRO 28:42),
Ohio Scientific published a method by
which the user could add his own new
keywords to BASIC. As soon as [ saw it,
I knew I wanted to try it, and I did. It
worked, but I didn't want to stop at the
two keywords that OSI had provided. 1
wanted much more.

Unfortunately, the way OSI wrote
their code involved the use of look-up
tables which made adding new key-
words a little cumbersome. Having the
look-up tables imbedded in the code
also meant a small memory overhead. I
rewrote the code to use simple direct
comparisons instead of comparisons
and subsequent jumps from tables.
This makes the code shorter, a little
faster, and easier to follow.

Even though my program takes up
1K of memory, in just 2% pages of
RAM I have implemented commands
for the following: screen clear, color
background select, screen state select,
scroll toggle, BASIC reset, disk direc-
tory printer, hex-dec and dec-hex con-
verter, and a screen-to-printer dump.
It's well worth the overhead, even on
24K systems.

To implement new keywords, OSI
replaced the regular instructions in
BASIC that interpreted the keyword
"LET'" with a JSR to the code that in-
terpreted the new keywords. OSI used
an asterisk as a character in both of
their keywords. This is because when
BASIC saves text, it tokenizes certain
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Trethewey Listing

HCOO
QORS=
QoOCy=
BCOO
BCOZ
BCO4
BCO&
BCO8
BCO®?

HIZOH
BoOnD

ADO1
E1C7
LIRS
DOZE
28

B1C7

BCOF 12942

Bl
BC1:
R 1T
BC1?
RS
BLLR
401D
LF

R3S
BCIR
RCSC
BC3IE
BL40
BC4Z
BC44
BC4S
B4

BCa47
BC49
ECA4R
BCAD
BCSO
BCS1

BCSS
BCO&
RBRCS7
BCSY

[ Lrday
FOéac
Coaq
FO2e

BACK

ACEERD
A4CHTBE

HEODE
FCODE

ASCT
ig
&HH02
B8SC7
FO02
E&CE
68
&8
60

UFDATE

UFl

AFZO
AZ0B
ADO0
F500D0
ce
DOFA
EE4FEBC
CA
DOF4
AZDO

CCODE

Ci

¥=HBCOO

TOKEN=4$AS TOKEN FOR ASTERISE
TXTETR=3%C7 FOINTER T TEXT

LDY #%01

LDA (TXTRTR) .Y FETCH 2ND CHARACTER
CMP #TOKEN s I8 IT AN ASTERISK?
BME BRACE MO!' B0 BACK TO RASIL
DEY YES! MNOW GET 18T CHAR.

LDA (TXTPTR),Y

3 WOW B0 TU AFPROFRIATE CODE
CMP #70
BE( CCODE
CHPF #"B
HED BCODE
CHF #*5
BEQ SCODE
CMF #"0
HER QCODE
CHMP #*R
BEQ RCODE
CMP #* D
HEQ DCODE
CMP #"H
BEEH HOODE
CHMP #* P
BEQ FCODE

RETURNM TO BASIC AND CONTINUE
JER SOF2E

STH %94
STY %97
RTS

i JUMFPS
]

JME HO
JMP P

1 RESETS POINTERS AND RETURNE TO BASIC

TO CODE BEYOND FAGE BOUNDARIES

i
LDA TXTPTR
CLC
ADC
8TA
BCC
INC
PLA
FLA
RTS
3

i+ ROUTINE TO
i

HEOZ
TXTFTR
UF1
TEXTFTR+1

CLEAR SCREEN

LDA #7 1 LOAD ASCII BLANE

LDX #%08 : LDAD PAGE COUNTER
LDY #$00 1 INIZ POINTER

STA $DOOO,Y 1 SAVE TO SCREEN

INY 1 BUMF FOINTER

BNE C1 i LOOF FOR FAGE

INC Ci1+2 s BUMF PAGE ADDRESS
DEX i DECREMENT PAGE COUNT
BNE C1 : LOOFP "TIL DONE

LDA #%DO i RESET PAGE ADDRESS

{Continued on next page)
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words and characters into one byte.
The asterisk, which is the operator
symbol for multiplication, is one of
those characters. This way, the BASIC
interpreter can’t confuse your new
keyword with a variable name. This
may be overly cautious since we hook
into BASIC at "'LET'' — one of the last
things to be interpreted. If you use
reasonable caution, you should be able
to choose your own keywords freely.
(Note that “"LET"’ is still valid.)

Before we are able to use the new
keywords, we must do a little house-
keeping in the interpreter. The follow-
ing is what you will need to incorporate
into your BEXEC* in order to use the
hooks (I have used OSI's code):

10 POKE 133, ADRH-1

20 FOR N =2470T02476: READ
A : POKE N,A : NEXT

30 DATA 32,ADRL,ADRH,234,
234,234,234

40 DISK! “CA ADDR=TT,S"

ADRH and ADRL are the high and
low bytes of the address where your
hooks reside in memory. ADDR is the
hex address of the same. TT is the track
number and S is the sector where you
have saved the hooks' code on disk.
The POKE to 133 protects your hooks
from getting overwritten by BASIC
strings.

I have a 48K system, so ADRH = 188
and my code resides at $BCO00. 24K
systems may want to use ADRH=92
and $5C00. My system has 8-inch disks
so I put my hooks on track 8, sector 5,
which is unused. (Note: OS-65D V3.3
users will have to put their codes
elsewhere.)

Another option is to alter BASIC
permanently on disk to eliminate lines
20 and 30. After you have done the
POKEs from these lines, just enter the
following command: DISK! "'SA 02,1 =
0200/B" for 8-inch systems. On minis,
just change the last ‘B’ to an '‘8''.
This will save the adjustments to
BASIC and you can eliminate the code
in your BEXEC*. Also, if you have
enabled LIST, NEW, and <CTRL >
'C’', these commands will be enabled
whenever you invoke BASIC. While
writing this code, I was constantly go-
ing from the assembler to BASIC. Not
having to do those POKEs was very
convenient.

The commands I have added are

very simple to use: ''C*'' clears the
screen, ''B*x'’' changes the background

44

Trethewey Listing (Continued)

BCSE BD4FRC
BCSE 4C3I9BC

BC&1
BC&3
BCh&
BC&8
BC&A
BC&C

AFEQ
8D4FEC
AODZ
BIC7
E&CT
4C49BC

BC&F
BC72
BC74
BC??

ADZAZE
4940

BD2ARZG
4C39BC

BC7A
BC7C
BC7E
BCB1
BCB3
BCB4
BCB&
BCB8

ACO2
B1C7
B8DOODE
ASC?7
18
4903
83C7
4C44BC

BCBE
BC8D
BC?Q
BC92
BC?5
BC97
BC7A

AF4C
BDES02
ATF4E
BDEEOZ2
ATAD
8D1708
4C3I9EC

2465E=
245F=
2660=
26861=
2642=
26Ab6=
2754=
2761=
295D=
2DéA=
2CF7=
2D92=
2343=
2D73=
2E79=
BC?D

BCAOQ

BCAZ

BCA&L

20F72C
20ATFBC
20F72C
4C3I9BC

BCAY
BCAC
BCAD
BCAE
BCAF
HOCRO
BCE

20732D
2A
20
44

BCODE

SCODE

QCODE

RCODE

DCODE

STA C1+2
JMF UFDATE

H
1 ROUTINE TO BET BACKROUND COLOR

3
LDA
8TA
LDY
LDA
INC
IMP

#SEQ
Cl+2
#302

TXTPTR
CCODE+2

§
i ROUTINE TO TOGGLE SCREEN SCROLL

H

LDA $2&62A
EOR #%40
STA $2&62A
JMP UFDATE

(TXTPTR) ,

¥

H

H]
i ROUTINE TO SET DISFLAY

i

LDY
LDA
STA
LDA
CcLC
ADC
STA
JMP

#H02

$DEOQOQ
TATPTR

#$03
TXTPTR
UF1

(TXTPTR),

Y

A

L)
5 ROUTINE TO RESET NEW,

i

LDA
STA
LDA
STA
LDA
STA
JMP

#76
741
#78
750
#173
2073
UFDATE

i
i ROUTINE TO

i

SCTN=%265E
FAGES =$2&65GF
ADRLX=%26&0
ADRHX=%$2&61
TRAKX=%2452
SEEKX=%26R&
LOAD =%2754
UNLOAD=%2761
CALLX=%295D
CRLF=%2D&A
SWAF=%2CF7
FREBYTE=$2ZD92
CHROUT=%$2343
STROUT=%2D73
DIRBUF=%2E79
JSR SWAF

JSR D

JSR SWAP

JMP UFPDATE

;i NOTE: BY CHANGING THE FOLLOWING LOCATIONS
COMMAND WILL ALSO BE
AVAILABLE FROM THE DS KERNEL.

CHANGE AS FOLLOWS:

IN THE OS,

$2E3D=%$2A,

]
JSR STROUT

.BYTE °% DIRECTORY %*,%D,%A,%A,0

FRINT

THE "Dx*

H
H

H]

DISK DIRECTORY

$2E3E=%AB,

LIST,

$2E3F=$BC

RETURN TO BASIC

LOAD CLR FAGE #
SAVE IN CCODE

FETCH COLOR #

ADJUST BASIC
AND ENTER CCODE

TOGGLES SCROLL
ON AND OFF

STATE

FETCH NUMBER
SEND IT
AND ADJUST BASIC

AND <CTRL> C

THESE ARE THE NUMBER
YOU"RE USED TO
SEEING

GO BACK TO BASIC

RETURN TO BASIC

FRINT MESSAGE

MICRO - The 6502/6809 Journal
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BCD2
BCD4
BEDT
BCD2
BCDE
BODF
BCEZ
BCES
BCET

BCEF
BCED

BCF 4
BCF&
BCF9
BCFE
EBCFE
HDOO
BDOZ2
BDO4
BDO&
BDOB
BDOA
BDOD
BDOE
BDOF
BDLL
BRD12
BDLE
BD 14
BD1&
EDL17
BD19
BDLC
BD1E
ED21
BDZ24
BD27
BD29
BD2C
BD2

BDE2
BDIS
BDZ7
BDI9
BDEC
BDZE
BD41
ED44
BED4S
BED4S
BD49
BD4A
BD4R
BD4C
BD4E
ED4F
BDSO
BDS3
BDI&
BDS9
BDSA
BDED

BDSE
BD&O
BD&2
BD&4
BD&S

20F4BRC
A

AT79
BL&0O2E
ATZE
BD&1Z24
ADBZEE
ApaE24
AT0E
aD&224
ZORAEE
205427
2035D2%
2046127
[=18)

ADDO
BCREZBE
AZOO
B9792E
EQQ&4
FoOléey
EQOT
FOZ21
C923
Foog
204F2E
EB

cg
DOEA
aa

78

18
&£508
[a1=]
BHO41
4CFIRC
ARZ0
204323
2OEERD
4CODERD
ARZD
2043235
Z20EZED
EEBZBE
ADBZERE
C704
DOOR
Z204A2D
AZOO
BEERZEBE
ACOERD
98

48
207ZE2D
20

20
00
AZ00
-3=]
[al=]
4COEEBD
BY792E
20922D
&0
206AR2D
&0

ADOZ
B1C7
Ce24
FOs8
AZOO

DIRIN

D1

D2

D3
D4

Do

TE1

TKZ

TK3

TEOWUT

QUIT

LD#A
STH
J5R
JER

LNE
JER
JEBR
RTS

LDA
STA
LDA
SThA
LD#A
STH
LDA
STA
JER
JSR
JSR
JSR
RTS

3 ROUTINE TO FRINT CONT

LDY
STY
LDX
LD&
CPx
BEG
CFX
BEQ
CHMF
BER
JER
TNX
MY
EBMNE
DEY
TYA
CLC
ADC
TAY
BECS
JMP
LDA
JER
JSR
JMP
LDA
JER
JER
INC
L.DA
CHMFP
BNE
JBR
LDX
STX
JMP
TYA
FHA
JSR

+BYTE *

LDX
PLA
TAY
JMP
LDA
JSR
RTS
JSR
RTS

H

ROUTIMNE

#HEO]
COUNT
DIRIN
ol
COUNT
DIRIN
o1

TO READ

eSS
EDRLY
#H2E
ADRHX
COUMT
SCTN
HH08
TRAKR K
SEEKX
LOAD
CALLX
UNLOAD

HEOO
FIFTH
HBOO
DIRBUF, Y
HH0E
TK1
HBEOT
TKZ2
7

Do
CHROUT

D2

#4408

QuUIT
D2-2
e
CHROUT
TEOWUT
D3

;ﬂ?_
CHROUT
TEOUT
FIFTH
FIFTH
#HE04
THE
CRLF
HBOO
FIFTH
D4

STROUT
T L hO0

#EOO

D4
DIRBUF,Y
FRBYTE

CRILF

IN A

SECTOR

LOAD SECTOR MUMEBER
SAVE IT

READ IN SECTOR
FRINT OUT CONTENMTS

BUMF SECTOR NUMEBER
REFEAT PROCESS
FOR 2ZND SECTOR

OF DIRTE

LOAD LLOW BYTE

SAVE IT

LOAD HIGH BYTE

SAVE IT TOO

LOAD SECTOR # TO RE
SAVE IT
LOAD DIR
SAVE IT
MOVE HEAD TO TRACK
LOAD HEAD

READ SECTOR

LINLOAD HEAD

AND B0 BRCEK

TE #

ENTS OF DIRBUF

R AR aw AR wE A8 am A an 88 cms

AR ms cm¥ mB 4% as AR as A% as A% @y wn

INIZ FOINTERS

FETCH A BYTE

185 IT START TH #7
YES! FRINT IT

END TRACK # 7

YES! FRINT IT

IS ENTRY A NULL?
YES! SKIF IT

NO! FRINT IT

BUMF ENTRY COUNTER
BUMF BUFFER FOINTER
LOOFP *TIL DONE

X—-FER FOINTER
T ACCUMULATOR
BUMF TO NEXT ENTRY
X-FER IT BACK
BRANCH IF DONE
LOOF IF NOT
LOAD BLANK
FRINT IT

FRINT START TE#
AND OO

LOAD M-t

PRINT IT

FRINT END TKi#

LOAD TRACKE #
FRINT IT

: ROUTINE TO CONVERT DECIMAL TO HEX

H
LDY #%02

LDA

(TXTPTR), Y

CMF #"%

BEQ

Conyv

LDX #%00

an an an

HEX TO DEC 7
¥ES! DO HEX-DEC
INIZ X

color to the ASCII value of x, "'S*'’ tog-
gles the screen scrolling on and off,
""Q*x'" is like POKEing 56832 with ‘x’
for the screen/sound select, ""R*'’
resets NEW, LIST, and < CTRL > ‘'C’,
""D*'" prints a directory of the disk in
the currently selected drive, ''H*xxxxx"’
converts decimal ''xxxxx'' to hex,
"H*$xxxx'' converts from hex to
decimal, and '‘P*"" dumps text from
the screen to the serial printer port.
These commands may be used in either
the program or the immediate mode,
which means they can be entered from
the keyboard or embedded in your pro-
grams. The disk directory can be handy
if you are trying to find where a certain
program is on disk; the hex-dec con-
verter can save a lot of headaches when
writing USR(X] routines. Note that the
“H*" command doesn't expect a
specific format.

In order to save room [ used existing
code in the operating system where
possible. OS-65D V3.3 owners may
want to alter the output routines to for-
mat the output of the directory a little.

My thanks to OSI for the original
idea. They deserve a lot of credit for
making this information available and
workable on so many different systems.

(Continued)

COLOR VIDEO MONITORS

« COMPOSITE VIDEO INPUT, NTSC:
TC-700 13" coler monitor/TV receiver,
switchable, $399.00. TC-900 19" mon-
itor/TV receiver, $495.00.

« Sony TV to video maonitor conversion
kit, MCK-100; optodsolatorinput, $135.00.

» RGB VIDEO MONITORS: Analog or
TTL drive, 380 x 350 resolution.

13" CRM-13 $485.00

19" CRM-19 $575.00

16" Trinitron, 3 modes, RGB, compos-
ite video, TV. $1095.00, CM 15 RGB.

« RGB converter board for Apple 11,
provides RGB video and sync; mod.
VCB-A2. $179.00.

« Sony TV to RGB and composite video
monitor conversion kit, RGB-100:
$295.00 (available January 1982).

For additional information, contact:

Video M anketing. Tuc.
P.O. Box 339
Warrington, PA 18976
(215) 343-3000

DEALER INQUIRIES INVITED
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Trethewey Listing (Continued)

ED&8 BEBLEBE STX RESHI 3 INIZ RESHI
ED&B RICT H1 LDA (TXTETR).Y 3 BET CHARCTER
BD&D C930 CMP #$30 ;3 IS IT A # 7
BOOKS and BD&F FOOF BCC H2 ; NO! CALCULATE
m SOFUWARE BD71 38 SEC
For ATARI — PET — 0S| — APPLE Il — 8502 BD72 EF30 SBC #%Z0 s STRIF OFF ASCII
ATARI BASIC — Lesrning by  The Third Book ‘of Ohio Scientific BD74 9DBSBE STA INEUF, X 3 SAVE IT
ne ! BD77 CB INY
Han e B et BD78 EB INX 3 BUMF POINTERS
ATARI \ ) BD79 EQO& CPY #3004 ; TOD MANY DIGITS?
g : BD7B FOOZ BEQ H2 ; CALCULATE ANYWAY
BD7D 4C&4BED JIMP H1 3 NO! ==> LOOF
EDBO 98 2 TYA
EDB1 18 CLC
BDBZ &5C7 ADC TXTPTR
ED84 BSC7 STA TATFTR ; UFDATE BASIC
EDB& CA DEX ; BUMF X BACK 1
Sl rth) i s BDB7 BDBSEE LDA INBUF, X 3 GET ONES
Order-No. 164 - - BEDBA S8DBOBE STA RESLD : ALWAYS SAVE IT
£ BD8D EOOO CFX #%00 3 SINGLE DIGBIT 7
BDBF FOZ2%9 BEG PRINT ; YES! PRINT!
BD%1 ACOI LDY #$03 ; SET POINTER TO TBLS
BD?3 CA DEX ; BUMFP X BACK ONE
BED94 BERIBE H3 STX COUNT 5 SAVE X
EDY7 BDBSEE LDA IMBUF,X : BET NUMBER
?r:::ir:-:m\;\l:s:lg Program : BDIQA FO1A BEQ HS
F, BDYC AA TAX ; X-FER FOR COUNTER
i o . BD?D ADBOBE H4 LDA RESLO ; LOAD LOW BYTE
: EDAC 1B CLC
EDA1 79ABBE ADC TBL1,Y : ADD FROM TABLE
EDA4 BDBOBE STA RESLO § SAVE IT
BDA7 ADB1BE LDA RESHI ; LOAD HIGH BYTE
G e BASlC R BDAA 79ACEE ADC TBLZ,Y 3 ADD FROM TABLE
Manual - BDAD B8DE1BE STA RESHI 3 SAVE IT
fadihoriys ; BDBO CA DEX ; DECREMENT COUNTER
e Logpem e ALTAIR BDEB1 DOEA ENE H4 ; LODFP TIL DONE
langus vailable S, PET . TA : : EDEZ AEBIBE LDX COUNT 3+ FETCH # OF DIGITS
£19.95 : EDB& 88 HS DEY
ki EDB7 CA DEX i BUMP DIGIT COUNTER
) EDE8 10DA BPL H3 ; LOOF °TIL DONE
BDBA ADEIRE PRINT LDA RESHI ; FETCH HIGH BYTE
EDITOR/ASSEMBLER for Al i EDED FOOZ BER FR10 i IF O SKIF IT
ATARI 800, 32K RAM Order-No. 152 £9.95 022D JER FREYTE 1 NONM=O, S0 PRINT IT
Micboaraiir APEisatice ADBORE FR1O  LDA RESLOD ; FETCH LOW BYTE
209220 J5R FREYTE i FRINT I7
ggﬁWEEMB OLHAZD JER CRLF 1 DO A <CR» <LF3»
4C44EC JMF UF1 1 RETURN TD BASIC

MACRO- Assombler ary for the
for ATAR i Order-No. 153
¥ ur system: FAM

ROUTINE TO CONVERT HEX T1O DECIMAL

Complex
New ren

Order-No. 7099 £89.00 fsed

Gunfiﬂ“_ For ATAR| 4C G BDCE CB CONY  INY BUMF FOINTER 1

BDCF AZOO LDX HS00 INIZ COUNTER
; BDD1 BEBZERE S§TX FIFTH
B Complete fst Jsiness BDD4 BER1EE STX RESHI
e volce : BDD7 BIC7 H1O  LDA (TXTPTR),Y i FETCH CHARACTER
Bus BDDY G930 CMF #'0 i IS IT & NUMEER?
e e T EDDB 9011 BCC H12 i NO! CALCULATE
Microcomputer Hardware Hand- EDDD 38 SEC
book BDDE E930 SEC #70 i BTRIF DFF ABGCIIT
Bt 7022, o ; EDEO C90A CMP H&0A
Order-No. 7200, disc. K . 'I - RDEZ 9002 BOC Hil
Wordprocassor for ATARI 800,  Order-No, 29 .95 EDE4 EQO7 SHC #H07
el e E5lsn el st Ao BDE4 9DESBE Hil  &TA INBUF, X i SAVE VALUE
How to connect your EPSON. CommodorePET == = BDEY E8 INX : BUMP COUNTERS
F_‘ inter tq the ATAH 4D0|f £ R ers 3 s EDEA CH INY
S o ar i e } at ) BDER 4CD7ED JMP HLO 3 AND LOOP
i i SN tricks at BDEE CA H12  DEX 3 BUMF BACK (ONE
B s M EDEF 98 TYA ¢ X-FER # OF CHARS
VIC-20 (5-44-Bus). BDFO 183 ELE
e ot BDFL &5C7 ADC TXTPTR i AND UFDATE EBASIC
BDFI 85C7 STA TXTPTR
BEDFS BDBSBE LDA INBUF, X i LDAD ONE'S VALUE
EDFE 090/ CMP #80A ; ADJUST FOR HEX
EDFA 3004 BMI H30
BDFC 38 SEC
EBDFD E90A SBC #%0A
ik L i BDFF 18 CLE
8822 VIA- 10 Exp. BEQQ &910 ADC #$10
2716 EPROM Burner ; BEOZ BDBOBE H3I0  STA RESLO i ALWAYS SAVE IT
3 Ordar-No. 607 BEOS EQOO CPX #E00 i ARE WE DONE?
Order-No. 158 s Maal e BEOY FO21 BEG FR { YES! BRANCH
ELCOMP Publishing, Inc., 53 Redrock Lane BEQOY CA DEX § NO, BUMP COUNTER
=Pomona, CA 91766, Phone: (714) 623-8314 BEOA ACOO LDY #%00 i INIZ COUNTER
Lmngyin?_m. : aulh cr check., BEOQOL BER4RE STX FOINT
o 1E ; BEOF QAEB4BE H13  LDX POINT i FETCH FODINTER
A s el _ . BE12 BDESEE LDA INBUF, % i BET CHAR FROM BUFFR
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BE1S FQO7
BE17 AA
BE18 Z203BEE
BE1B CA
BE1C DOFA
BE1E ADB4BE
BEZ21 FOO7
BEZF CER4BE
BEZ& C8
BEZ7 4COFBE
BEZ2A ADBZBE
BEZD FOO0&
BEZF 18
BE30 &930
BE3Z2 204323
BE3S 4CBAEBD
BE3I8 FB8
BE3% ADBOBE
BESC 18
BE3D 79RZBE
BE4C BDBOBE
BE4Z F003
BE4S EEE1BE
BE4E ADRIBE
BE4B 18
BE4C 79ASEE
BEAF EBDE1BE
BESZ 9Q03
BES4 EEBZBE
BES7 D8
BESE &0

QOF1=

BESY AF01
BESE 8D2223
BESE AF00
BE&Q BSF1
BE&Z ATFDO
BE&4 BSFZ2
BE&& AQDO
BE&B BI1F1
BE&A CP20
BE&C 1005
BEGE ATZ0
BE70 4C7ABE
BE73 18
BE74 C97F
BE7& 3002
BE78 A920
BE7A 204323
BE7D C8
BE7E CQ40
BEB0Q DOES
BEBZ AQ0O
BEB4 ASF1
BEB& 18
BEB7 &940
BEBY 85F1
BESEB ASFZ2
BEBD &700
BEBF BSFZ
BEW1 20&6AZD
BE94 ASFZ
BE%& C9DB
BE98 DOCE
BEFA AT02
BE9C BD2223
BE9F 4C39BC
BEAZ 16
BEAZ S5&
BEA4 964
BEAS 00
BEAL 02
BEA7 40
BEAS 10
BEAY E8
BEAA &4
BEAE OA
BEAC 27
BEAD O3
BEAE 0O
BEAF 00
EBEBQ 00
BEE1 0O
BEBZ 00
BEERZ 00O
EEB4 0O
BEBT=

Hi4

H15

FR

FR1
ADD

ADD1

ADDZ

F1

P2

P3

FS

LOTEL

HITEL

TBL1

TBLZ

RESLO
RESHI
FIFTH
COUNT
FOINT

BE@ H1S 1 IF ZERO, SKIP IT
TAX

JER ADD 3 DO ADDUF ROUTINE
DEX

BNE H14

LDA POINT

BE@ FR 1 BRANCH WHEN DONE
DEC FOINT 3 BUMP COUNTERS
INY

JMP HL1Z 1 AND LOOF

LDA FIFTH 3 FETCH STH DIGET
BEQ PR1 1 SKIP IF ZERO

cLc

ADC #%30 1 ADJUBT TO ABCII
JSR CHROUT 5 AND PRINT IT

JMF PRINT 3 FINISH ELSEWHERE
SED i WE'RE USING BCD HER
LDA RESLO : FETCH LOW BYTE
CLC

ADC LOTBL,Y 1 ADD FROM TABLE
STA RESLO i SAVE RESULT

BCC ADD1 3 ADJUST FOR OVRFLOD
INC RESHI

LDA RESHI 3 FETCH HIGH BYTE
cLC i AND CONTINUE AS
ADC HITBL,Y 1 BEFORE

STA RESHI

BCC ADD2

INC FIFTH

CLD RESET BCD FLAG

RTS

LDA
STA
LDA
STA
LDA
8TA
LDY
LDA
CMP
BFL
LDA
JMF
CLC
cMP
BMI
LDA
JER
INY
cryY
BNE
LDY
LDA
cLC
ADC
STA
LDA
ADC
STA
JSR
L.DA
CHF
BNE
LDA
STA
JMF
BYTE

. BYTE

BYTE

«BYTE

«BYTE
«BYTE
«BYTE
«BYTE
-BYTE

INBUF=X

.
1 ROUTINE TO DUMFP SCREEN
LOC=%F1
#E01
8994
#$00
Loc
#$DO
LOC+1
#4500
(LOC), Y
#°
3
#*
PS

#E7F
PS5

e
CHROUT

HE40
F2
HEO0
Loc

#4640
Loc
LOC+1
#0O
LOC+1
CRLF
LOC+1
#4508
P2
#H02
8974
UFDATE

AND GO BACK
TO PRINTER

LOAD FPRINTER DEVICE
SAVE IN OUTFUT FLAG
INIZ LOC TO SCREEN
ADDRESS

e cam as me

INIZ FOINTER

FETCH CHARACTER
CHECK FOR GRAFPHICS
CHARACTERS

AND PRINT A BLANK
INSTEARD

FRINT!
BUMF FOINTERS

END OF LINE

RESTORE OUTFLAG

AND GO BACK

$16, 356, $96

%00, $02, $40

$10, SE8, $64, $0A

27, 605, 500, 00

$00

APPLESCOPE

DIGITAL STORAGE OSCILLOSCOPE
Interface for the Apple || Computer

o 5 - .' -
Wﬂaoagilau g onlis.

The APPLESCOPE system combines two high speed
analog to digital converters and a digital control board
with the high resolution graphics capabiliies of the Apple
Il compuler to create a digilal storage oscillosocpe.
Signal trace parameters are entered through the keyboard
lo operaticnal software provided in PROM an the DI
control board.

* DC 1o 3.5 Mhz sample rale with 1024 byte buffer

memaory

* Pretrigger Viewing

* Programmable Scale Select

= Continuous and Single Sweep Modes

* Single or Dual Channel Trace

Price for the two board Applescope system is $595
EXTERNAL TRIGGER ADDAPTER $29

APPLESCOPE ACCESSORIES

APPLESCOPE-HR12 High resolution 12 bit analog to
digital converter with sample rates to 100 Khz. Requires
48K Apple Il with disk drive. Soltware provide on floppy
disk includes basic SCOPE DRIVER package.

Price per channel $695
APPLESCOPE-HRHS High Resolution AND High Spead.
Circuit combines two 6 bit flash analog to digital converers
1ogivea 10 bitdynamic range. The 10 bit converter resolu-
lion is mainained at sampling rates up to the 7 Mhz. max-
mum lor signal slew rates less than .5 volls per micro-
second. Larger inputs slew rates will reduce the converter
resolution o & bits until the signal stabilizes within the .5
Volt per microsecond limit. Requires 48K Apple llwith disk
drive. Soliware provided on disk includes the basic
SCOPE DRIVER package Price per channel $695

APPLESCOPE-EXT External trigger adapter has a
switch selectable external trigger inpul to a BNC con
nector mounted in a rear siot of the Apple Il computer

Price $29.00
APPLESCOPE-BNC BNC adapter connects the Bergstick
connectors on the Al circuil card to male BNC plugs
mounted in a rear slot of the Apple Il compler.

Price $14.95
BUS EXTENDERS Allow easy access o Apple |l
peripheral circuit cards Frice $19.95
SCOPE PROBES Oscilloscope probes for use with the
APPLESCOPE - BNC adapter Price$29.95

SCOPE DRIVER Advanced soltware for the Applescope
system provided on 5% Hloppy disk. Available options
include
= Signal Averaging - Acquires 1 1o 255 signal sweeps
and displays the averaged resull
* Digital Voll Meter- Allows use as areal ime DVM or use
1o measure points an an acquired sweep
* Hard Copy - Uses graphics printer to produce harg-
copy oulput of displayed traces.
* Disk Storage - Allows automatic storage and recover
of acquired data on floppy disks
* Spectrum Analyzer- Calculates and displays Irequency
spectrum of acquired data.

BUS RIDER
LOGIC ANALYZER for the APPLE Il

The BUS RIDER circun card silenmtly ndes the Apple I
peripheral bus and allows real time tracking of program
flow. Software provided on EPROM allows sel up of race
paramelers from the keyboard and read back ol disas-
sambled code alter a program has been tracked

= 32 bil by 1024 sample memory buffer

* Monitors Data and Address bus plus 8 external inputs

» Tngger on any 32 bit word or external ingger

= Preflrigger viewing
The BUS RIDER is an invaluable development tool for
anyonea working with Apple |l or Apple |1+ computers.

Price $295

RC ELECTRONICS INC.
7265 Tuolumne S, Goleta, CA 93117
(805) 968-8614

Visa M/C

%00
%00
%00
00
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VATARI[OWNERS

PRICE: $34.97

© High resolution graphics-
Life like motion.

O Instant replay on any shot.
© Superfine aiming.
© Pool room sound effects

© Choice of 4 popular games

See your local
computer dealer
or order directly
from IDSI.
Specify ATARI
or APPLE.

ATARI is the registered trademark of ATARI Inc. |

APPLE Il is the registered trademark of ;
APPLE Computer Inc.

POOL 1.5 is trademark of IDSI.
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' JANICRO

Microbes
and Updates

Roland E. Guilbault of Atkinson, New
Hampshire, sent this note:

‘Sorting'' by William R. Reese
(MICRO 39:29| is just what I needed to
implement a record cataloging program
that I am designing. Although the arti-
cle is good, the listings have many
typographical errors. The corrected
lines follow:

LOAD SINGLE.SORT1

105 V§(l) = “4": FORJ = 1 TO 8
VS() = VE(I) + STRS ( INT (10 =
RND (1) )): NEXT J

112 REM SORT START HERE

115 VB(N + 1) = 999999999
SS%(N + 1) = N + 1

180 Q = SK(ST):P = SK(ST — 1)

200 FOR| = 0TO N: PRINT I; TAB( 5);
SS%(l): TAB( 10):V$(SS%(I)):
NEXT

1145 VI = SS%(P):VH$ = V3§Vl =
PJd =K
LOAD DOUBLE.SORT

106 W$(l) = “4": FOR J = 1 TO
8:W$(l) = W$(l) + STRS (INT (10
+ RND (1) )): NEXT J

IFP > = QTHEN 170

FOR | = 0 TO N: PRINT I; TAB( 5);
SS%(1); TAB( 10);VE(SS % (1)); TAB(
20 );W$(SS%(1)): NEXT

1160 J = J — 11 IF V$(SS%(J) < VHS
THEN 1170

IF V$(SS%(J)) > VH$ GOTO 1160

IF WS$(SS%(J)) WSE(VI)
GOTO 1170

1171 IF V8(SS%(l)) < VH$ GOTO 1170
1190 GA = SS%(I):GB = S8%(J)

130
200

1161

1162 < =

The program can be optimized by
changing line 1190 and 1195 to the
following:

1190 GA = SS%(l)

1195 SS%(l) = SS%(J): SS%(J) = GA
- GOTO 1160
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Maurice Bernstein of Panorama City,

California, wrote in with these modifi-

cations to ‘‘Othello” by Charles F.
Taylor, Jr. (42:63):

Over the past couple of years I have
found very few game programs modi-
fied for use with modems. I have not
seen games for modem use in computer
stores. Yet it is the very use of modem
communication that could add another
dimension to the recreational use of the
microcomputer, expanding game com-
petition to outside the household.

I have found that the game program
“'Othello’’ by Charles F. Taylor, Jr., in
the November 1981 issue of MICRO, is
a good example of a competitive Lo-Res
game which can be easily modified for
modem use.

The additions and minor modifica-
tion noted below are based on the
following assumptions:

1. Both Apple II computers using this
Applesoft BASIC program have
DOS.

2. Both computers use a Hayes Micro-
modem II with the card in slot #3,
and are at the outset established in
terminal-terminal half-duplex mode.

3. Both computers have the modified
“‘Othello’’ program loaded in mem-
ory and the players have agreed who
will move first.

First, each player types a CTRL A,
CTRL X sequence to leave the terminal
mode. Then each player types 'RUN’,
and when prompted, types his turn
number. The players type the legal
coordinates, in turn, as if running the
program without a modem. At the
game's end, lines 750 and 760 from the
original program prompt whether or
not to play again. These can be left out.

These routines could be used for
other games where the controlling
characters would be string expressions
of paddle values (e.g., STR$(PDL(0)) ).
These values would transmit and then

MICRO - The 6502/6809 Journal

recover the integer value on reception
using the VAL command. If any ran-
dom values are generated in the pro-
gram, the random value as an ASCII
character must come from one com-
puter only and be transmitted to the
other computer. Otherwise, you won't
get synchronous graphics.

OTHELLO by Charles F.Taylor

Modifications for modem use by
Maurice Bernstein, M.D., December
1981.

INITIALIZE DOS COMMAND
Add line 152 D$ = CHR$(4)
INDICATE TURN SEQUENCE

Add line 792 PRINT" WHICH TURN DO
YOU WANT? 1 OR 2"": INPUT TURNS: IF
TURN$ < >1" AND TURN$< > “2"
THEN HOME: GOTO 792

FIND WHETHER TO TRANSMIT AND IF
SO GO TO SUBROUTINE

Change line 1340 IF TURN=
INT(VAL{TURNS)) THEN GOSUB 2000:
GOTO 1350

RECEIVE ROUTINE

Add line 1345 PRINT D$; PR #0"
Add line 1346 PRINT D$; "IN #3"
Add line 1348 INPUT MOVE$
TRANSMIT SUBROUTINE

Add line 2000 PRINT D$; “'IN #0"
Add line 2002 INPUT MOVE$

Add line 2010 PRINT D$; "'"PR #3"
Add line 2020 PRINT MOVES$

Add line 2030 PRINT D$ ;"'PR#0"
Add line 2040 RETURN

If you've discovered a microbe or
developed an update, send your infor-
mation to Microbes/Updates, MICRO,
P.O. Box 6502, Chelmsford, MA 01824.

MAICRO
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SPEED

POWER

EFFICIENCY

FBASIC: BASIC Compiler $155/$10

® FAST efficient machine code written
with the ease of BASIC.
® SPEED-optimized, native-code compiler.
® INTEGER subset of OSl-supplied BASIC.
® DISK based: No problem with size of
source or object files.
e EXTENSIONS to BASIC:
- Simple interface to system hardware
and software.
- Direct access to 6502 registers.
— Array initialization.
- Optional absolute array locations.
- WHILE and other structures.
- Simple technigue for combining
compiler and interpreter advantages.
® FULL system: utilities (plus source),
manual, and many useful examples.

R-EDIT: Editany program $40
or text with ease!

® FULL CURSOR control. Edit anywhere on
the screen.

e INSERT, replace, add, delete.

® ONE KEY stroke and you're editing.

e BASIC, assembler, etc. can all be
edited without reloading editor.

® RAM-resident: Always ready!

® SYSGEN relocates R-EDIT and customizes.

oF

oj/ware

Data Resource Corporation
Suite 204

1040 Lunaai Street
Kailua, Hl 96734

(808) 261-2012

~ OSI

65D3 SYSTEMS

SPUL-65: Printer Spooler $95/$10
Virtual Indirect File

® STOP WAITING for your printer!
® PROCESS words, write programs...all
while printing!
® QUEUE lets you pile on print jobs.
e MULTIPLE COPIES printed with top and
bottom page margins.
® SYSGEN relocates SPUL65 and gives
extensive customization.
® INDIRECT FILE commands produce disk
files giving you:
— A virtually unlimited temporary file.
- A link between incompatible files;
for example, use WP-2 for extensive
BASIC editing.
- Ability to merge multiple program
segments.

XREF: BASIC Cross Referencer $25

® TABULATES:
- Referenced line numbers.
- Variable names (numeric, string,
array).
— Defined functions.
® FAST machine language program.
® DISK based: Handles large BASIC source
files on any drive.

CP/M to OSI Disk Translation

Frustrated by all those good CP/M disks
that won't run on your OSI CP/M system?
It's that special OS| disk format! And
we can fix that. Just send us your disk,
$15, and you'll soon have an OSI| compat-
ible disk.

Manual orders applied to software
purchases. Programs supplied on 8-in,
single-density, single-sided disks.
Hawaii residents add 4% tax.




‘Microsoft BASIC-in-ROM

Extensions

PRINT AT and CALL functions
are added to OSI BASIC-in-ROM
using Ed Carlson’s technique.
Minor modifications may be
made to apply these functions
to other machines.

Michael M. Mahoney
4136 NE 14th Street
Portland, Oregon 97211

This article is primarily intended for
OSI BASIC-in-ROM systems such as
the C2-4P, C4P or the C1P. However,
with modifications the program should
be adaptable to other Microsoft 6502
BASICs, such as PET BASIC or Apple-
soft. It can even be modified for use
with OSI Disk BASIC.

The programs were written on an
0SI C2-4P with 20K RAM, using
BASIC-in-ROM and OSI's 65XX
Assembler.

In the June 1980 issue of MICRO
(25:15), Ed Carlson presented an article
entitled '‘Put Your Hooks Into OSI
BASIC'' which explained a method of
adding new commands (pseudo key-
words) to OSI BASIC-in-ROM. His
method consisted of altering the
character parser, located in page zero,
to recognize and process the additional
commands. I thought Mr. Carlson's
idea was excellent and searched the
succeeding issues of MICRO, and other
magazines, for additional articles or
routines to use with his method. I
never found one, so [ wrote one myself.

This article adds two new pseudo
keywords (PRINT AT and CALL) and
fixes a minor problem I discovered in
the original version. It also presents a
more elegant solution to the dual key-
word flag situation.
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How it Works

OSI BASIC-in-ROM, and most
other Microsoft 6502 BASICs, contain
a page zero resident subroutine used by
all the other routines in BASIC to fetch
characters, one at a time, from the
BASIC statement being executed. This
routine is called a character parser and
is usually referred to as 'CHRGET".

The procedure Mr. Carlson and I used
alters this routine to jump to some code
of our own. It will then recognize and
execute the pseudo keywords.

The only tricky part is that because
there are two modes of operation in
BASIC, (Immediate and Run), Mr. Carl-
son uses two separate keyword flags to
allow the pseudo keywords to be en-
tered into the text workspace. A per-
cent sign (%) and a pound sign (#) were
chosen as the keyword flags. When
entering a BASIC statement containing
a pseudo keyword, you would type a
percent sign, and to immediately ex-
ecute one you would type a pound sign.
This is somewhat awkward.

When the altered parser sees a
pound sign, it executes the appropriate
routine immediately. When it sees a
percent sign, the parser routine changes
it to a pound sign without execution,
allowing the command to be placed in-
to the text area. Then the next time the
line is passed through the parser, it
recognizes the pound sign and executes
the pseudo keyword.

The Problem

Since the parser changes the percent
signs to pound signs, when SAVEing
programs containing pseudo keywords
to tape, the pound sign is the flag SAVEd.
So, when LOADing the program back
from tape, the parser sees the pound
sign and executes the pseudo keyword
immedately instead of storing it in the
text area.
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Depending on the pseudo keyword
encountered, this may cause the com-
puter to ''hang'’ or miss several charac-
ters or lines of your program. Luckily,
there are several methods to consider
for preventing this. You can:

1. always LOAD your programs before
LOADing and implementing the
extensions;

2. check the LOAD FLAG ($0203) and
execute pseudo keywords only
when the LOAD flag is ''OFF';

3. add special pseudo keywords to
disable and enable the extensions;

4. add a special flag that can be set or
reset from BASIC to control whether
or not execution should be permitted.

Option 1 is not very practical since
it would require resetting the computer
and reLOADing the extensions every
time you wished to run a different
program,

Option 2 would work, except when
the program LOADs data from tape.
Any pseudo keywords between turning
on and turning off LOAD not only
would not execute, but would cause a
syntax error.

Option 3 is a workable solution, but
it would take a relatively large amount
of code to implement.

This leaves Option 4 — the use of a
flag — which is the method I chose. It
has the advantage of requiring little ex-
tra code, and provides an easy way to
enable or disable the extensions from
BASIC.

By simply entering
POKE 250,1 < RETURN >

in the immediate mode, the extensions
are disabled. And by entering
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POKE 250,0 < RETURN >
they are enabled.

Using a flag also relieves you of the
necessity of having two different key-
word flags, thus saving some code and
removing the awkwardness of remem-
bering which flag to use. Now to enter
pseudo keywords either from the key-
board or tape, you must first disable the
extensions by POKEing the flag to '1"'.
To RUN a program or to do an im-
mediate mode pseudo keyword, you
must enable the extensions by POKE-
ing the flag to zero. I usually place the
appropriate POKEs at the beginning
and end of my programs containing
pseudo keywords.

The CALL Pseudo Keyword

The ""CALL'' command is identical
in function to the USR(X| command, as
it is used to transfer control to a
machine language routine and then
return to BASIC at the next statement.
To use the USR function you first need
to set the USR vector at 11 and 12
decimal ($0B and $0C) to point to the
entry point of the machine language
routine before performing the USR.
This results in a line of code such as

-
-
v

TRIX + GRAPHTRIX = THE MOST PO

POKE 11,0:POKE
USR(X)

12,253:X =

To do this, you must convert the
address from hex to decimal, then con-
vert it to the standard 6502 two-byte
low, high format in decimal so that it
can be POKEd in BASIC.

I created the CALL command to per-
form all that for me. With the CALL, a
hexadecimal literal, a decimal address
literal, or a numeric variable contain-
ing a decimal address, can be used as
the argument. (Sorry, hexadecimal ad-
dresses cannot be assigned using a
string variable.)

The format for the CALL command is
#U ADDRESS

The # is the pseudo keyword flag, the U
is the CALL pseudo keyword, and AD-
DRESS is the entry point address of the
machine language routine. ADDRESS
may be a decimal number such as
64783, a numeric variable name such
as N, a hexadecimal literal such as
$FD00, or any valid numeric expres-
sion such as A(J +2) or 3*].

Note that when using the hexa-
decimal notation option, the address
must be preceded by a dollar sign ($).

Listing 1: CALL Command Examples

100 REM CALL COMMAND EXAMPLES
110 =

120 POKE 250,0 : REM ENABLE EXTENSIONS
130 =

140 X=56476B: X (1)=X:X(2)=X-748

150 :

160 #U $FDOO : REM - HEXADECIMAL LITERAL
170 #U &4768 ¢ REM - DECIMAL LITERAL

180 #U X : REM - DECIMAL VARIABLE
190 #U X(1) : REM - DECIMAL ARRAY ELEMENT
200 #U X(2)+76B : REM - DECIMAL EXPRESSION
210 =

220 POKE 250,1 : END

£

WERFUL WORD PROCESSOR

THIS SIDE OF A NEWSPAPER COMPOSITION ROOM

EDITRIXw

easy o use TEXT EDITOR

HELP! Key

OMPLETE instructions that you or your

an understand

POWERFUL

* 250 Column Horizontal

* Automatic Graphic In

* Automatic Foot

* Underline - S
Block A

2rtion and Formatting.
Insertion.
pt - Subscript - Search - Re

GRAPHTRIX.

e READABLE documentation.

W Driven.
f-running Introduction and Demonstration

POWERFUL

_Underline, Supe

rom your text file.

Full Printsize, Emphasis, Justify, Margin and Cursor

Control.
FLEXIBLE

* Capital letters with ESC or Shift Key modification.

e supported by Data Transforms new he.
generator coming soon,

* Printout through GRAPHTRIX to 11 different Printers

WITHOUT CHANGING YOUR TEXT FILE!

REQUIRES: Apple |l with 48K, Applesoft in ROM, DOS 3.3

and the GRAPHTRIX Matrix Graphics System

andone ofthe
X-100, ANADEX

FROM DATA TRANSFORMS, INC., THE GRAPHICS LEADER
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Listing 2: PRINT AT Command Listing 3
300 REM PRINT AT COMMAND
s BASIC EXTENSIONS VER 1.3 APR 1981
310 = H
3 BY MICHAEL M. MAHONEY
320 REM -~ INPUT AT WITH SIZE OPTION H
;5 ADAPTED FROM °PUT YDUR HOOKS INTD OSI BASIC?®
3 BY ED CARLSON IN MICRO #25:15
330 : E]
H
340 CUR$=CHR$(161) : REM CURSOR CHARACTER ; PROCEDURE AND CLEAR SCREEN BY ED CARLSON
H
350 PROMPT$="What is your name ?" : SIZE = 30 3 CALL & PRINT AT COMMANDS, AND
<60 ; ENABLE/DISABLE FLAG BY MIKE MAHONEY
H -
L)
; EQUATES
370 POKE 250,0 : REM —— ENABLE EXTENSIONS 3
380 : PARSBER = $00BC j; BGETCHR ROUTINE
BETCUR = $00C2 3 ENTRY — BET CURRENT CHAR
390 #C : REM CLEAR SCREEN POINTR = $00C3 j; CODE POINTER FOR PARSER
]
400 #P(12,5) PROMPT$ : REM ——PRINT PROMPT ; PABE ZERO LOCATIONS USED BY EXTENSIONS
410 I=1:NAME$="" 3
420 = ROLBYT = S$SE7 3 USED FOR BIN CONVERS
430 #P(12,25+1) CURS : REM—-PRINT CURSOR CHAR D.FLAB = $FA 3 DISABLE FLAG (250 DECIMAL)
TEMP2 = $FC
440 #U $FDOO : REM--POLL KEYBOARD TEMP1 = @FE
3
450 X=PEEK (531):X$=CHR$(X) : REM——BET KEY PRESSED ;- BASIC ROUTINES AND POINTERS
460 : H
470 IF X<>13 THEN 4%0 VARTYP = $5F s VAR TYPE FLAB (>$7F = STRING|
4B0 #P(12,25+1) " "sB0TOD S50 1 REM--ERABE CUREBOR STRPTR = $71 5 BASIC STRING PTR
490 IF X<32 OR X>»122 THEN 430 : REM IGNORE INVALID CHARS ERRPRT = $A2546 ; PRINT ERROR MESSAGE
500 : EXPR.1 = $AAAD j; EVAL EXPRESS WITH TM CHECK
EXPR.2 = $AAC1 ; EVAL EXPRESS — NO TM CHECK
510 #P(12,25+1) X$ : REM PRINT CHARACTER RPAREN = $ABFB ; SN ERR IF NOT °)”
LPAREN = ®ABFE 3 SN ERR IF NOT ’*(”
520 NAME$=NAME$+X$ : REM CONCATENATE NAME COMMA = ®ACO1 j SN ERR IF NOT *,”
530 I=I+1 3 IF I<SIZE THEN 430 : REM CHECK FOR SIZEERROR SETSTR = $BOAE ; SCAN & SETUP STRING
sS40 : SETPTR = $B2B&4 ; GET PTRS AND LEN OF STRING
550 NAMES="HELLO THERE “+NAME$+"!" EXPR.8 = $B3AE ; B BIT EXPRESS EVALUATION
FIX = $B408 ; CONVERT FL ACC TO FIXED
560 #P(20,5) NAMES FP.STR = $B94E ; CONVERT FL ACCUN TO STRING
570 : !
LEGAL = SFE93 3 CHK FOR LEBAL ASCII HEX
580 POKE 250,1 : END i (Continued)
r = We are an guthorized unmm&_nnplu du{n lnl Apple 11 & 11 PRINTERS -‘
Immediate delivery on all
of Apple products at all times! ® DIABLO (Letter Duality) Retail Your Cost
ter Immediate delwew 630 R102 bi-directnal/tractors 2965 00 2699.00
pu 16K 32K —-48K—64K—Plus or Integer in stock! ;g;ﬂ:[;‘;ﬁkeybnal:l, tractors 3072.00 2839.95
NE MP ED APPL eceive anly 2110.00 249995
".!.J:;.:‘::mﬂl m"‘a":' BOVED A ]Ew'“'.ulffe'fm‘r"f“s'u" 1650K136 keyhoard/tractors 322000 299995
Pﬂﬂl Fom::'n‘ Cobal languages gfmhllflugnﬁ.ﬁnﬂ\' SOFTWARE] ® CENTRONICS dot matrix
Er:t#“n;-i_.%;h reporier :“uc 'I'hu Software 700.9 Parallel, heavy duty 1460.00 119995
Viskale for Apple 11 & 11 Micropro 704-9 Serial, heavy duty 1795.00 1599.95
?ﬂ“‘.&,"&.’ﬁ?‘.‘*""‘ﬂ?ﬁi ar“:mm ;3;13 g:uul:el 995,00 79995
10 by DC Hayes rican 3 Seria 104500 89995
and more. . . Frmmhe 704-11 Parallel 1870.00 1695.00
SE RVING YOU SINCE 194? P-1 Electrostatic 49500 18995
HEWLETT F’ACKAFID ® PAPER TIGER
OB HEVRSILEAPKARP | Texas Instruments [ aE me
NEW! ponket swiing New—1982 Model with Home Computer| 50 129500  109.00
EW! P-1 Your Cost: full typewriter style keyboard, 560G graphics 133400 1195.00
Advanced Pira Illllllll‘ll! 5”4 a5 TI-99/44 WL ease Bmore!  gen Voo Cn J 445 79500  695.00
Nﬁ',‘“"‘ﬁf, 120 " L 7 “‘"“‘g“g 5950 00 $309.95 EPSI]N PRINTERS 89400 789.00
7 ; Your Cost: 369 New Tetal. Your Cost
Main Showroom & Offices: Pt L Bt srs000 $129.95 " A mh“: Bional Graftrax Chip 80 sis00 o388
216 South Oxford Avenue HP-125 New Microcomputer Aetal Your Cont colar manitor for 99/ 65000 31995 | uppe | .
Los Angeles, CA 90004 R e v e R )T
* L 32K module X X
WE HONOR HP-B3  Microcomputer—built-in monitor ;gggﬁ ﬁgg Spiucts synihiauzy! 15000 129,95  MKI00 950 76995
& We carry a large inventory of sottware, & WE ALSO HAVE . ..
HP-26318 Pr y !
VISA and MASTERCHARGE HPRI00SA 80 col promr dat matrin - 94500 15800 | TmOE < e NEe ot © NDVATION Madems Retail Your Cost
TELEX: 67 34 77 ::i;ga?ulm'l:‘:‘.T&?x“mm;zsmw Hoeo | TiasseLCOSCIENTIFIC 2250 CAT 19995 159.95
ORDER DESKS open 7 Days a Week! | Call us for the lowest prices on 7 disk drives Call us  Call us }: g? ‘P_II:D S,f'mf—r zig.sg : EP%?_L CATDi _IEB-% 159.95
7:00 AM to 7:00 PM Mon thru Sat HPAICV New! 22K bytes of memory | 37500 256.00 T1.38 480 Sliep. Prl;g. 29,95 e DNt - i 3!4'95
Sunday Noon te 5:00 PM Foud Hmdec o 210N 21540 "1 Ties EEUP‘S:eni)rmq. wn_gg SANYO MONITORS High resolution
; : ! ' : int/Plot 143, 13" Calar {new) high qual 55000 419,85
urf"“ Dy RT3 728110 i e 9e00  Bege | LCOProgammer/NEW  59.85 12" Gloto ghasghatons | %000 25398
TOLL-FREE TOLL-FREE HP.41C Calculator 25000 18895 Large 1 periph 127 Black & white U0 23995
(outside Calif.) (within Calif.) "'";ﬂ';rm-"" ne 2635 ATARI (.:r;:‘:;::?eor n:-m "»“m: " lg:: g:::: g Wite(he best sefler) 3;2 gg fﬁ??
HP97 i Yt Cost .
800-421-8045 B800-252-2153 | Hb 34t hrogmbie swaritc 15000 11748 | 400 sPeciaL PRICE! 16K 59500 133995 | AMDEK(Leedex)High Quality Monit
HP-38C Progrmble business R/E 15000 119.95 o language inc., opt" basic 5495 gh Quality Monitors
ENO ONE UNDERSELLS OLYMPIC SALES]| We have the complete line of accessories, stc. 800 16K Computer "108000  750.95 }ggs :g,‘j gﬂ"-iﬁma :Fsg-gg '?"}32
. - reen, A 3
“:"te & ’elq:'*sé‘“lﬁhl';e“‘fi‘:z Py Catﬂ'ﬂlls'( XE R x ATAR! 800 88K Camputar _ 125000 _869.95 05 I‘g:fg"!;"-"}s"l‘:“: 2300 19988
please include $1.00 to defray postage 0 alar olor, comp. input 449.00 33995
ety . z udi & ki
#ﬂ'}:l;:gﬁ:fg‘l::f many more items-from | e o $54.00 'Hln SBIE"TIFIE Color 11 13" Color, RBG inpu, 399.00 639.95
= MI‘(‘SB{)HIPUTER &&EDRD PROCESSOR | c8PDF-48K Retail:$3495.00Y/C: $3195.00 hi res graghics, spesker
All goods subject to avadability, this ad super W AS ial discount availabie to | @ Dual 8" Drives @64 col x 32 line/color -
o i ot bl i g $2095.00  ioond muwtarsinaurel | $ 2 ipS  FAST @ Many more stnd features | o SHUGART Disk Do o
any advertised prices if the compenition has 2 Fortran & Pascal available e DEC VT100 & VT103
s shippaing aid ighiling S4.95; AR TS e s ey OWNINEY Nerwek | 127 01her 051 rottcts _atdscounted pces | Cll us for your DISCOUNTED price TODAY!
u_” orders subject to verification and acceptance. Cuil ut for the best prices [a the U3AI Sysm NEW! From Ti-Series 10 Personal Information Terminal Aetail 89500 Your Cost 795.00 g
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Otherwise the CALL routine will
evaluate the address as either a
numeric literal or variable, or report a
syntax error. Also, the hex address
must be four wvalid ASCII hex
characters, so remember to pad with
leading zeros when necessary. Other-
wise you'll get a syntax error.

Listing 1 gives some examples of
valid CALL command formats.

The PRINT AT Pseudo Keyword

""PRINT AT'"’ allows you to specify
exactly where on the screen to print
any single value, without disturbing
other areas, and without scrolling the
screen. This is highly desirable,
especially in any type of data process-
ing input procedure, since formatted
screens are possible. In games you can
use PRINT AT to maneuver pre-defined
figures around the screen easily and
rapidly. Or, coupled with the CALL
command, an INPUT AT with size op-
tion can be simulated as in listing 2.

The format for the PRINT AT com-
mand is

#P (L,C) VALUE

#P is the PRINT AT pseudo keyword, L
is the line number of the screen (0 to
31), C is the column number (0 to 63,
and VALUE is the value to print.

Both L and C may be numeric
literals, numeric variables, or any valid
numeric expression, within the speci-
fied ranges for each. VALUE may be
any single numeric literal, string
literal, numeric variable, string vari-
able or valid numeric or string expres-
sion. Parentheses must surround the

line and column specifications, and

they must be separated by a comma.
All spaces shown are optional; there
may be more if desired.

Listing 2 shows examples of a num-
ber of valid PRINT AT formats as they
might appear in a program.

The Program

The assembly language program is
shown in listing 3. I'd like to point out
that in addition to the PRINT AT and
CALL discussed here, there is also a
""CLEAR SCREEN'' command (#C)
available. Also, please note that I have

54

510
520

540
550

570

590
&00

610
620
&30
&40
&50

&70

&%0
700
710
720
730
740
750
760
770
780
790

B10O

820
830
B840
B850
860
870

B90

920
930
940

260
570
980

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1120
1120
1120
1130
1140
1150
1160

1170
1170
1170
1180
1190
1200
1210
1220
1230
1230

?10°

500 1EDO

1ED2
1ED4
1ED&
1ED8
1EDA
1EDC
1EDE
1EEO
1EE2
1EE4

1EEé&
1EE&
1EE8
1EEA
1EEA
1EEB
1EEB
1EEB
1EEB
1EED
1EEF
1EF1
1EF1
1EF3
1EFS
1EFS
1EF7
1EF9
1EFB
1EFD
1EFD
1F00
1F00
iF00
1F00
1F00
1F00
iFO00
1F00
1FO3
1FOS
1FO07
1FoB8
1FOB
1FOD
1FOF
iF11
iF11
1F11
1F11
1F14
iF1é
1IF19
iF1B
iF1B
1IF1E
1F1E
iF1E
1F1E
iF1E
1F1E
1F1E
1F1F
1F20
1F21
1F22
1F22
1F22
1F22

1F22
1F23
1F24
1F25
1F26
iF2&6
1F26
1F24
1F26
1F27

Listing 3 (Continued)

AT4C
B85BC
BSFB
AYEB

AT1E
BSBE
ATEA
BSBF
85Co
B85C1

AF00
BSFA

E&C3
D002
E&C4

ASFA
Doo8

AQQO
B1C3
C923
FOO3

4CC200

20BCOO
A0OO
AZFF
E8
BD1E1F
FOFO
DiC3
DOF&

BD261F

BD221F
BSFD

&6CFCO0

43

S5
00

iF
iF
1F

2A
43

§ ALTERS THE PARSER TO JUMP TO

$1EDO

3 THE NEW ROUTINE

L)

ENTRY LDA
8TA
8TA
LDA
STA
LDA
8TA
LDA
8TA
STA
8TA

LDA
STA

RTS

#94C
PARSER
$00FB
#8TARLO
PARSER+1
#STARHI
PARSER+2
#9EA
PARSER+3
PARBER+4
PARSER+S

#8500
D.FLAG

§ MAIN ROUTINE

]

S8TART INC
BNE
INC

§

MAIN.1 LDA
BNE

H
LDY
LDA
CHMP
BEQ

i

MAIN.X JMP

§

STARHI =
™P =
STARLD =

L]
3 PSEUDOD-KEYWORD DECODING

§

EXTEND JSR
LDY
LDX

X.LOOP INX
LDA
BEQ
CMP
BNE

§
§ FOUND A MATCH 80 GET ADDR

LDA
8TA
LDA
8TA

JMP

PSUEDO-KEYWORD AND ADDRESS TABLES

POINTR
MAIN. 1
POINTR+1

D.FLAG
MAIN. X

#%00

(PDINTR),Y 3 BET CHARACTER

LA
EXTEND

BETCUR

START/25&

STARHI 8256

START-THMP

PARSER
#800
#SFF

EXTTBL, X
MAIN. X

X.LDOP

ADRLO, X
TEMP2

ADRHI, X
TEMP2+1

(TEMP2)

VALID SINGLE CHAR

3
3
3
3
5 END TABLE WITH NULL ($00)
3
E

XTTBL .BYTE *CPU’,$00

. we we

ADRHI .BYTE C.HI,P.HI,U.HI

HIGH BYTE OF RDUTINE’S ENTRY ADDRESS
END WITH NULL ($00)

«-BYTE $00

3 LOW BYTE OF ROUTINE’S ADDRESS
3 END WITH NULL

§
ADRLO .BYTE C.LO,P.LO,U.LO

§
§

(POINTR),Y 3 CMP TO CHAR IN STMT
i

5 "JMP*

; FOR °CALL”
§ ADDR LO OF NEW RTNE

§ ADDR HI OF NEW RTNE

; *NOP?

3 BACK TO BASIC
; INCREMENT CODE POINTER

3 EXTENSIONS DISABLED?
5 YES SO SKIP CHECK

IS IT A POUND SIBN?

§ BACK TO PARSER

§ BET NEXT CHAR

BET PSEUDOD-KEYWORD
END TBL SO EXIT

CHECK NEXT KEYWORD

s TRANSFER ADDRESS OF
; OF KEYWORD RTNE

; TO PG ZERD LOCATION
s FOR JUMP

3 BO0TO KEYWORD RTNE

* KEYWORDS®

($00)
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Listing 3 (Continued)
1230 1F28 AB

made extensive use of existing routines
in ROM BASIC, especially in the
PRINT AT routine, and have tried to

1240 1F29 00 .BYTE $00 I
1250 1F2A 3 identify their functions in the listing. If
:ggg ::gg : BCREEN CLEAR ROUTINE you want to modify the program for
1280 1FZA AZOB  C.RTNE LDX #$08 ; # PABES ($04 FOR C1P) other versions of Microsoft BASIC, you
1290 1F2C A%DO LDA #$DO 5 SET POINTER TO START will need to replace these addresses
1300 1F2E BSFD STA TEMP2+1 ; OF SCREEN with the corresponding ones for your
1310 1F30 ACOO LDY #$00 vancliing
1320 1F32 B4FC STY TEMPZ Acnines.
1330 1F34 A%20 LDA #$20 3 SPACE CHARACTER
1340 1F34 91FC C.LOOP STA (TEMP2),Y ; BLANK LOC ON SCREEN Because the program is designed
1350 1F38 C8 INY : P 5
1360 1F39 DOFEB BNE C.LODOP with no self-modifying sections, I can
1370 1F3B E&FD INC TEMP2+1 place it in ROM eventually. To ac-
1380 1F3D CA DEX : : : .
1390 1F3E DOFé& BNE C.LOOP 5 CHECK IF DONE cpmphSh this, ger,tlf']}ln palge ZEXO loca
1200 1F40 . tions were used. ese locations are
1410 1F40 4CBCOO JMP PARSER ; BACK TO BASIC not normally used by OSIROM BASIC,
::ig :i:g é s G S e but may be used on other machines.
Ay SFRS THE - T The locations used are $E7, and $FA
1850 1F43 C.LO = C.RTNE-TMP through $FF.
1460 1F43 :
1470 1F43 PRINT AT ROUTINE o ;
1480 1F43 : Listing 4 contains a BASIC program
1490 1F43 A9DO P.RTNE LDA #$DO 5 SET UP PTR TO LINE #0 that will load the extensions into the
1500 1F4S B8SFD STA TEMPZ+1 3 D000 top of any size memory machine. It
1510 1F47 A%00 LDA #800 i al i itself £ ither C1
L850 ke BarD B TERG will also configure itself for either
1530 1F4B or C2, alter the character parser, and
1550 iFAE 20PEAB 35 LPAREN | CHECK FOR OPEN PAREN septhe ENABLE/ DISARLE Hlago 0 {the
H : oo
1560 1FS1 20AEB3 JSR EXPR.8 3 BET B BIT ARG IN X extensions are ENABLED). In addition,
1570 1F54 E020 CPX #$20 ; CHECK LINE # <=31 it will lower the top of memory, and
1580 1FS5&6 BO1B BCS FN.ERR ; NO- SO CAUSE FN ERROR then NEW itself.
1590 1FS8 3
1600 1IFS8 EB INX
1610 1FS59 CA INCLIN DEX 5 INCREMENT PTR TO START
1620 1FSA FOOD BE@ GETCOL 3 OF CORRECT LINE
1630 1FSC 18 cLc
1640 1FSD AR40 LDA #$40 ; LINE SIZE ($20 FOR C1P)
1650 1FSF &SFC ADC TEMP2
1660 1F61 BSFC sSTA TEMPZ ; INCREMNT PTR BY ONE LINE n“ln snE""F|c
1670 1F63 FOF4 BCC INCLIN
1680 1F&S E&FD INC TEMP2+1 THE WIZARD'S CITY —
1690 1F&7 DOFO BNE INCLIN ; FORCED BRANCH search for gold in the dun-
1700 1F&9 ; : 3
; eon
1710 1F69 2001AC GETCOL JSR COMMA  ; CHECK FOR COMMA git 2 bt_aneg:h the W'z‘;r.d 8
1720 1F&C 20AER3 JSR EXPR.8 ; BET 8 BIT ARG IN X f y or in the surrounding
1730 1F&F E040 CPX #$40 ; CHECK COL <=63 ($20 FOR C1P) orest. A dynamic adventure
1740 1F71 9005 BCC COLOK ; IT’S OK allowing progress in strength
1750 1F73 ; and experience. All 0S| —
1760 1F73 AZ08 FN.ERR LDX #$08 ;5 FN MESSABE OFFSET cassette $12.95, disk $15.95
1770 1F75 4CS56A2 JMP ERRPRT ; ERROR PRINTER d )
has 15v : 0S| HARDWARE 15% OFF
1790 1F78 B8A COLOK TXA RETAIL PRICES!
1800 1F79 1B cLc
1810 1F7A &5FC ADC TEMP2 ; ADD COLUMN TO PTR GALACTIC EMPIRE — a strat-
1820 1F7C BSFC STA TEMP2 egy game of interstellar con-
1830 1F;E Zggg ?ﬁg ?g:gax quest and negotiation. Com-
:g;g i::sg ; * pete to discover, conquer, and
1860 1FB2 20FBAB BETARB JSR RPAREN ; CHECK FOR CLOSE PAREN rule an empire with the com-
1870 1F8S : puter or 1-2 other players. C4P,
1880 1F8S 3 NOW BET VALUE TO PRINT C8P cassette $12.95, disk
1890 1F8S 3 $15.95.
1900 1FBS 20C1AA VARNAM JSR EXPR.2 ; EXPRESSION HANDLER NO TM
1910 1FBB 245F BIT VARTYP ; STRING OR NUMERIC ? AIR TR‘.\FFIC.ADVENTL[RE_
1920 1FBA 3006 BMI STRING a real time air t.fafflc simula-
1930 1FBC 3 tion. C4P, CB8P disks $15.95.
1940 1FBC 206EB? NUMERC JSR FP.STR ; CONVERT TO ASCII STRING Plus S-FORTH, PACKMAN,
igilg :Eg; 20AEBO i JSR SETSTR ; SCAN AND SETUP STRING CRAZY BOMBEH, ADVEN-
1970 1F92 20B4B2 STRING JSR SETPTR ; SET POINTERS & GET LENBTH TURE, TOUCH TYPING, IN-
1980 1F95 AA TAX ; PUT LENGTH OF STRING IN X TELLIGENT TERMINAL and
1990 1F76 AO00 R more. Send for our free
2000 1F98 EB INX loainaludl
2010 1F99 : catalog including photos and
2020 1F99 3 NOW PRINT TO SCREEN complete descriptions.
2030 1F99 3 _
2040 1F99 CA PRINT DEX (312) 259-3150 .
2050 1F9A FOOC BE@ P.EXIT ;5 DONE WITH PRINTING Aurora Software Associates
20560 1F9C B171 LDA (STRPTR),Y ; BET CHAR TO PRINT 37 S. Mitchell
2070 1FYE C0D CMP #$0D ; IGNORE CARRIABE RETURNS E Arlington Heights
2080 1FAOQ FOF7 BE@ PRINT . L9
(Continued) lllinois 60005
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KIM i SYM - AlM USERS
SUPPORT

HDE DISK SYSTEMS

NEW!ADC-B18-16 ANALOG-TO-DIGITAL CONVERTER
WITH 16 CHANNEL ANALOG INPUTSH

KIM-4 BUS COMPATIBLE

+:8- BIT CONVERSION

+:80 USEC CONVERSION

FBUILT ON 4-1/2 x 6 CARD

SEMUX-0UT AVAIL FOR ANALDG SIGCONDITIONING

$BUY BUILT AND TESTED OA SAVE S5 AND BUY

KIT

COMPLETE W/MANUAL AND CIRCUITS
ADC-B18-16 (BUILT & TESTED) .......... 2!
ADC-818-16KW (KIT W/WIRE WRAP

SALES

95.00

SOCKETS) .. .oociiiiiiciiiiacneanne. ... 515900
ADC-B1B-16KS KIT W/SOLDER
SOCKETS)........... A .. $159.00

SOFTWARE FOR ALL FODS
BASED SYSTEMS:

MAIL MANAGER PRICE: § 49.95
SOFTWARE FOR HDE BASIC:

MINI-MONEY MANAGER PRICE: § 99.95
MEMO-WRITER PRICE: $ 79.95
PAYROLL OFFICE PRICE: $349.95
TAX ADVISOR PRICE: $249.95
CLASS RECORD ... .. PRICE: § 49.95
STATISTICAL PACKAGE PRICE: § 2495

PLEASE WRITE FOR COMPLETE DESCRIPTION

MORE SPECIALS:
*CENTRONICS 739-1 PRINTER REG. $995/
NOW $£639.95

“CENTRONICS 704 PRINTER REG. $2495/
NOW $1695.00

*2716's — 10.95@/3 FOR 9.95@/10 FOR 8.80@
DEALER INQUIRIES INVITED

ADD $3.00 FOR SHIPPING ON ORDERS UNDER
$100. FREE SHIPPING ON ORDERS OVER $100
NEW YORK RESIDENTS ADD 7% SALES TAX

WESTERN NEW YORK MICROCOMPUTER e

P.0. BOX B4
EAST AMHERST. NY 14051
716/689-7344

HEHIHHEH

=

MICRODbits

Deadline for MICRObits: 20th of sec-
ond month before publication; i.e.,
March 20th for May issue. Send type-
written copy with $25 per insertion.
(Subscribers: first ad at $10.)

COMPendium

The only monthly guide to 20+ current
microcomputer magazines. Every article,
editorial, hardware/software evaluation
described. Listed by computer type,
application. Copiously indexed.
Subscription includes Annual Reference.
Helps pinpoint useful information;
perfect if you can’t afford 20
subscriptions. Sample ($1.50);
subscription ($18).

Epicurious

P.O. Box 129

Lincolndale, NY 10540

(Continued on page 92)

Listing 3 (Continued)

2090 1FA2 91FC STA (TEMP2),Y 3 PUT IT ON SCREEN
2100 1FA4 CB INY

2110 1FAS 4C991F JMP PRINT 3 BACK FOR NEXT CHAR
2120 1FA8 5

2130 1FAB 4CC200 P.EXIT JMP BGETCUR ;3 EXIT TO BASIC

2140 1FAB 3

2150 1FAB P.HI = P.RTNE/256

2160 1FAB T™P = P.HI%256

2170 1FAB P.LO = P.RTNE-TMP

2180 1FAB 3

2190 1FAB 5 CALL ROUTINE

2200 1FAB ;

2210 1FAB 20BCOO U.RTNE JSR PARSER ; BET NEXT CHAR

2220 1FAE C924 CMP #°% ; HEX ADDRESS ?

2230 1FBO FO14 BEQ@ HEXADR

2240 1FB2 5

2250 1FB2 20ADAA DECADR JSR EXPR.1 3 16 BIT EXPR — TM CHECK
2260 1FBS 200BB4 JSR FIX ;3 CONVERT FL ACCUM TO FIX
2270 1FBB AS11 LDA $11 3 TRANSFER ADDRESS TD
2280 1FBA 85FC STA TEMPZ2 5 PB ZERO TEMPORARY LOC
2290 1IFBC AS12 LDA $12

2300 1FBE 85FD STA TEMP2+1

2310 1FCO 20FBOO JSR $OOFB 5 DO ’CALL”

2320 1FC3 3

2330 1IFC3 4CC200 JMP BETCUR 3 BACK TO BASIC FOR DECIMAL
2340 1FCs 3

2350 1FC4 20D461F HEXADR JSR HEXIN 3 BET BYTES 1&2-CONVERT
2340 1IFC? BSFD STA TEMP2+1 ; TO BINARY - PUT IN TEMP HI
2370 1IFCB 20D&1F JSR HEXIN 3 BET BYTE 3%4-CONVERT TO
2380 1FCE BSFC STA TEMP2 ; BINARY - PUT IN TEMP LO
2390 1FDO 20FBOO JSR SOOFB 3 DO "CALL’

2400 1FD3 4CBCOO JMP PARSER 3 BACK TO BASIC

2410 1FD& 3

2420 1FD& 20D91F HEXIN JSR HEXNXT

2430 1IFD? 20BCO0 HEXNXT JSR PARSER

2440 1FDC 2093FE JSR LEBAL 5 LEBAL ASCII HEX ?
2450 1FDF 300F BMI SN.ERR 3 NO-SD CAUSE SYNTAX ERROR
2440 1FE1 P

2470 1FE1 OA ASL A 3 CONVERT TO BINARY
2480 1FEZ OA ASL A

2490 IFE3 OA ASL A

2500 1FE4 OA ASL A

2510 1IFES A004 LDY #%04

2520 1IFE7 2A ROLLIT ROL A

2530 1IFE8 24E7 ROL ROLBYT

2540 1FEA 88 DEY

2550 1FEB DOFA BNE ROLLIT

2560 1FED ASE7 LDA ROLBYT

2570 I1FEF &0 RTS

2580 1FFO 3

2590 1FFOQ U.HI = U.RTNE/256

2600 1IFFO T™P = U.HI®256

2610 1FFOQ u.Lo = U.RTNE-TMP

2620 1FFO 3

2630 IFFO A202 SN.ERR LDX #%02 i SN MESSABE OFFSET
2640 IFF2 4ACS56A2 JMP ERRPRT 5 ERROR PRINTER

2650 1FFS P

2660 1FFS .END

Listing 4

100 REM BASIC EXTENSIONS VER 1.3

110 REM  AUTO CONFIBURATION C1/C2 % MEM SIZE

120 :

130 REM by MICHAEL M. MAHONEY APRIL 1981

140 :

150 REM  ADAPTED FROM ’PUT YOUR HOOKS INTO OSI BASIC’

160 REM by ED CARLSON IN MICRO #25

170 =

180 ME=PEEK (133) +25&%PEEK (134) : ME=ME-300

190 MH=INT(ME/256&) : ML=ME— (25&%MH)

200 POKE 133,ML:POKE 134,MH:CLEAR: REM LOWER MEM & RESET PTRS
210 ME=PEEK(133)+2S&%PEEK (134)

220 :

230 FOR I=1 TO 293 : READ X : POKE ME+I,X : NEXT I

240 :

250 FOR I=1 TO 8 : READ X,Y : Y=Y+ME

260 YH=INT(Y/256) : YL=Y-(2556%YH)

270 POKE ME+X, YL IF X=8 THEN X=11

280 POKE ME+X+1,YH : NEXT I

281 :

282 FOR I=1 TO 3:READ X:Y=ME+X:YH=INT(Y/256&) ; YL=Y—- (25&&YH)

283 POKE ME+B2+1,YH: POKE ME+B&6+I,YL:NEXT I

290 :

300 T=20:X=PEEK(57088) : IF X<128 THEN 320: REM C2

310 POKE ME+92,4:POKE ME+143,32:POKE ME+161,32:T=5

320 MH=INT ((ME+1) /256&) : ML= (ME+1) — (256%MH)

56
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Listing 4 (Continued)

410

430

1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300

1320

330 POKE 11,ML:POKE 12,MH : X=USR(X)
340 :

350 #C : #P(B,T)"BASIC EXTENSIONS
360 #P(F,T)" “
370 #P(12,T)" by Michael M. Mahoney"
380 #P(15,T)"EXTENSIONS NOW ENABLED"
390 #P(17,T)" TD DISABLE - POKE 250,1"
400 #P(19,T)" TO ENABLE - POKE 250,0"

VER 1.3"

420 END

DATA 169,764,133, 188, 133,251, 169, 235, 133, 189, 169
DATA 30,133,190, 149,234, 133,191, 133,192, 133,193
DATA149,0, 133,250, 94,230, 195, 208, 2, 230, 196

DATA 165,250, 208,8,140,0,177, 195,201, 35,240
DATA 3,7&,194,0,32,188,0,140,0, 162,255

DATA 232,189, 30, 31,240,240,209, 195, 208, 246, 189
DATA 38,31,133,252, 189,34,31, 133,253, 108,252
pAaTA 0,47,80,85,0,31,31,31,0,42,647

DATA 171,0,162,8, 149,208, 133,253, 160, 0,132
DATA 252, 149,32, 145,252, 200, 208, 251, 230, 253, 202
DATA 208,246,764, 188, 0, 169,208, 133,253, 169,0
DATA 133,252,32,188,0,32,254,171,32,174,179
DATA 224,32,176,27,232,202,240,13,24, 169,64
DATA 101,252, 133,252, 144, 244, 230, 253, 208, 240, 32
DATA 1,172,32,174,17%,224,64,144,5,162,8

DATA 76,86,1462,138,24,101,252,133,252,144,2
DATA 230,253,32,251,171,32,193, 170, 36,95, 48
DATA &,32,110,185,32,174,176,32,182,178,170
DATA 160,0,232,202,240,12,177,113,201,13,240
DATA 247, 145,252,200,76,153,31,76,194,0,32
DATA 188,0,201,36,240,20,32,173,170,32,8

DATA 180,1645,17, 133,252, 165, 18, 133,253, 32, 251
DATA 0,76,194,0,32,214,31,133,253,32,214

DATA 31,133.252.32.251.0.76.1B8B.0.32.217

pATA 31,32,188,0,32,147,254,48,15,10,10

DATA 10,10, 160, 4, 42,38, 231, 134,208, 250, 165
DATA 231,96,162,2,74,86,162

]

DATA 8,28,58,79,67,87,72,83,215,202, 248,263
DATA 253,263,2464,266

1310

DATA 91,114,220 AICRO

0S| -iiEki- OSI

##FROM THE PRETZELLAND ARCADE®®

HUMANOID + =

% g
DEFENDER et
AS DEFENDER OF THE HUMANOID COLONIES, )Y
YOU'VE GOT TO STOP THE ALIEN

LANDERS THAT ARE TRYING TO .
PICK UP AND MUTATE THE .
HUMANOIDS. IF A LANDER @ g
PICKS UP A HUMANOID, YOU

HAVE TO BLAST THE LANDER,
THEN CATCH THE HUMANOID IN
MID-AIR AND LOWER IT SAFELY TO
THE GROUND FOR A BONUS! EVERY NOW
AND THEN, A BAITER SHIP APPEARS OUT
OF HYPERSPACE TO KEEP THINGS
INTERESTING! WITH COLOR AND LOTS OF
SOUND! BK CASSETTE.....$9.95
#SPECIFY YOUR SYSTEM!®

~ASTRO BLASTER~

ASSIGNMENT: CLEAR THE AKEA OF dAZARDOUS
\ f/ ASTEROLDS WHICH AHE DRIFTING IN FROM DEEF
LY A b SPACE, BY BLASTING THEM INTO HUBELE. BE
— CAREFUL BECAUSE THE LARGE ONES SPLIT INTO
""q \\ MANY SMALLER ONES WHEN HIT, WHICH FLY OFF
/ 1 IN ALL DIRECTIONS! JUST WHEN YOU THINK
YOU'VE BLASTED THEM ALL, MORE APPEAR!

*ASTRO BLASTEH* by JOHN WILSON IS A **MACHINE CODE**
03I VERSION OF ONE OF THE MOST POPULAR ARCADE GAMES OF ALL
TIMES! THE ACTION IS5 VERY SMOOTH AND THE ASTEROIDS ARE THE BEST
LOOKING EVER ON OSI- NO LITFLE CIRCLES HERE! AVAILABLE FOR BO"‘}-‘
C1P AND ##*Cipes® PLEASE SPECIFY YOUR
SYSTEM. BK CASSETTE ...cecee .$9.95 =
SEND $1.00 FOR OUR PHCOTO-
ILLUSTRATED CATALOG & GET A
$1.50 CREDIT ON YOUR FIRST =,
ORDER! CASSETTES ONLY!

Pretzelland Software
2005 D WHITTAKER RD.
YPSILANTI, MI.A8197

USERS!

READ

The Unofficial 0SlIUsers Journal

THE WORLD WIDE PUBLICATION
EXCLUSIVELY DEDICATED TO OSI| USERS!

O Hardward Mods.
O Software Exchange

SEND $15.00 FOR 12 ISSUES TO:

PEEK (65) P.O. BOX 347, OWINGS MILLS, MD 21117 (301) 363-3267

Maryland Subscribers Add 5% Tax

O Peeks and Pokes

O BugsandFixes
O Software Reviews

Inquire for Foreign Rates




I —
Now You Have “'The Choice”’

Reliability, Quality and Performance at a reasonable Price. Systems International, Inc. is pleased
to offer an alternate to Ohio Scientific microcomputers. Our systems are 100% compatible to OS/
0S-65D and OS-65U software to preserve your software development investment. Just load your
present floppies and run; no conversion of software needed or required. Compare the Following
Facts and Make ‘‘The Choice."

Ohio Scientific, Incorporated Systems International, Incorporated
Standard Features Standard Features
C2-0EM The Choice I
48K Memory, 1 MHz 48K Memory, 2 MHz
One Serial Port 2 Serial Ports, 1 Parallel Port
Dual 8" Single Sided Floppies Dual 8" Double Sided Floppies
Plug in Boards with Many Connections Single Board Construction for Reliability
120 Volt 60, Hz Operation Only 120/240 Volt 50/60 Hz Operation
90-Day Warranty 180-Day Warranty
Weight 80 Pounds Weight 40 Pounds
Size W17 x H9'2" x D23%," Size W12%2" x H13%" x D16"
Shippable by UPS in Factory Carton
Extra Cost Items Extra Cost Items
Second Serial Port
Parallel Port None
2 MHz

Now Compare The BorTom Line aAnd Make “'The Choice”

Total Retail $4,925.00 * Total Retail $4,525.00
240 Volt 50 Hz Operation add $50.00

Future plans include the ““Choice /lI” which is 100% compatible to the OSI C2-D 8'° Winchester
System. Also Multi-user Winchester Hard Disk System that is 100% compatible with Ohio Scien-
tific 0S-65U Level 3 Software.

Remember — There is “The Choice” To choose a berTer sysTem!
Domestic and International Dealer and Distributor Inquiries are Invited. Discounts to 40%

* Ohio Scientific Price List June/July 1981

Frysloms Indornational Incorforaled

15920 Luanne Drive 500 Chesham House
Gaithersburg, Maryland 20760 ® e 150 Regent Street
U.S.A. I London W1R 5.F.A England
Tel. (301)977-0100 Twx# 710-828-9703 Tel. 01-439-6288 Tix 261426

- _|
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GRAPHICS
FOR OSI COMPUTERS

v% You Can Produce The Images
Shown Or Yours And Program
Motion With Our 256 By 256 High 25
Resolution Graphics Kit.
Thats 65,536 Individually Controlled
Points On Your TV Screen.

s% Increase Column/Line Display.
You Can Set Up Your Own Graphic
Pixels Including Keyboard Characters
And Unlimited Figures.

Y¢ This Kit Includes All Parts, Software
And Assembly Instructions Required
To Get Up And Running.

The Included 8k Of 2114 Memory
Is Automatically Available When
Not Using The Graphics.

Boot Up And See 8k More Memory.

¢ Adding The Kit Does Not Affect
Your Existing OSI Graphics.

Use Both At The Same Time ME
Or Separately. Eoom

s% Buy The Entire Kit, A
Including Memory, For $185.00 e
Or A Partial Kit For Less If You AngiMapuals Call O e:
Have Parts. Board And MITTENDORF ENGINEERING
Instructions $40.00. Instructions Lo e

Include Software. (602)-935-9734



60

oSl

GALAXIAN - 4K - One of the fastest and finest
arcade games ever written for the OS5I, this one
features rows of hard-hitting evasive dogfighting
aliens thirsty for your blood. For those who
loved (and tired of) Alien Invaders. Specify
system — A bargain at $9.95 0S|

LABYRINTH - BK - This has a display back-
ground similar to MINOS as the action takes
place in a realistic maze seen from ground level,
This is, however, a real time monster hunt as you
track down and shoot mobile monsters on foot.
Checking out and testing this one was the most
fun I've had in years! — $13.95. 0SI

THE AARDVARK JOURNAL

FOR 0S| USERS — This is a bi-monthly
tutorial journal running only articles about 0S|
systems. Every issue ‘contains programs custom-
ized for OS5I, tutorials on how to use and modify
the system, and reviews of OS5I related products.
In the last two years we have run articles like
these!

1) A tutorial on Machine Code for BASIC
programmers,

2) Complete listings of two word processors
for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC — and
lots more —
Vol. 1 (1980) 6 back issues - $9.00
Vol, 2 (1981) 4 back issues and subscription for
2 additional issues - $3.00.

ADVENTURES!!!

For OSI, TRS-80, and COLOR-80. These
Adventures are written in BASIC, are full fea-
tured, fast action, full plotted adventures that
take 30-50 hours to play. (Adventures are inter-
active fantasies. It's like reading a book except
that you are the main character as you give the
computer commands like ""Look in the Coffin"
and "Light the torch".)

Adventures require 8K on an 0S| and 16K on
COLOR-80 and TRS-80. They sell for $14.95
each.

ESCAPE FROM MARS (by Rodger Olsen)

This ADVENTURE takes place on the RED
PLANT. You'll have to explore a Martian city
and deal with possibly hostile aliens to survive
this one. A good first adventure,

PYRAMID (by Rodger Olsen)
This is our most challenging ADVENTURE, It
is a treasure hunt in a pyramid full of problems.
Exciting and tough!

TREK ADVENTURE (by Bob Retelle)
This one takes place aboard a familiar starship.
The crew has left for good reasons - but they for-
got to take you, and now you are in deep trouble.

DEATH SHIP (by Rodger Olsen)
Our first and original ADVENTURE, this one
takes place aboard a cruise ship - but it ain't the
Love Boat.

VAMPIRE CASTLE (by Mike Bassman)
This is a contest between you and old Drac -
and it's getting a little dark outside. $14.95 each,

TRS-80

osl NEW-NEW-NEW osl
TINY COMPILER

The easy way to speed in your programs. The
tiny compiler lets you write and debug your pro-
gram in Basic and then automatically compiles a
Machine Code version that runs from 50-150
times faster. The tiny compiler generates relocat-
able, native, transportable machine code that can
be run on any 6502 system.

It does have some limitations. It is memory
hungry — 8K is the minimum sized system that
can run the Compiler. It also handles only a
limited subset of Basic — about 20 keywords in-
cluding FOR, NEXT, IF THEN, GOSUB, GOTO,
RETURN, END, STOP, USR(X), PEEK, POKE,
e W oN Variable names A-Z, and Integer
Numbers from 0-64K,

TINY COMPILER is written in Basic. It can
be modified and augmented by the user. It comes
with a 20 page manual,

TINY COMPILER — $19.95 on tape or disk QS|

SUPERDISK 1l

This disk contains a new BEXEC* that boots
up with a numbered directory and which allows
creation, deletion and renaming of files without
calling other programs. It also contains a slight
modification to BASIC to allow 14 character
file names.

The disk contains a disk manager that con-
tains a disk packer, a hex/dec calculator and
several other utilities.

It also has a full screen editor (in machine
code on C2P/C4)) that makes corrections a snap.
We'll also toss in renumbering and program
search programs — and sell the whole thing for —

SUPERDISK Il $29.95 (5%") OSI

BARE BOARDS FOR 0SI C1P
MEMORY BOARDS!!! — for the C1P — and they
contain parallel ports!

Aardvarks new memory board supports 8K
of 2114’s and has provision for a PIA to give a
parallel ports! It sells as a bare board for $29.95.
When assembled, the board plugs into the expan-
sion connector on the 600 board. Available now!

PROM BURNER FOR THE C1P — Burns single
supply 2716's. Bare board — $24.95.
MOTHER BOARD - Expand your expansion

connector from one to five connectors or use jt
to adapt our C1P boards to your C4/8P, - $14 .95,

16K RAM BOARD FOR C1P — This one does
not have a parallel port, but it does support 16K
of 2114’s. Bare Board $39.95,

g : AE =D,
S/ : =l =N
] ! 1 i

COLOR-80

oSl

WORD PROCESSING THE EASY WAY —
WITH MAXI-PROS

This is a line-oriented word processor de-
signed for the office that doesn’t want to send
every new girl out for training in how to type a
letter,

It has automatic right and left margin justi-
fication and lets you vary the width and margins
during printing. It has automatic pagination and
automatic page numbering. It will print any text
single, double or triple spaced and has text cen-
tering commands. It will make any number of
multiple copies or chain files together to print an
entire disk of data at one time.

MAXI-PROS has both global and line edit
capability and the polled keyboard versions
contain a corrected keyboard routine that make
the OS| keyboard decode as a standard type-
writer keyboard.

MAXI-PROS also has sophisticated file
capabibilities. It can access a file for names and
addresses, stop for inputs, and print form letters.
It has file merging capabilities so that it can store
and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4" or
8" disk) so that it can be easily adapted to any
printer or printing job and so that it can be sold
for a measly price.

MAXI-PROS — $39.95. Specify 5% or 8" disk.

SUPPORT ROMS FOR BASIC IN ROM MA-
CHINES — C15/C2S. This ROM adds line edit
functions, software selectable scroll windows,
bell support, choice of OS| or standard keyboard
routines, two callable screen clears, and software
support for 3264 characters per line video.
Has one character command to switch model
2 C1P from 24 to 48 character line. When in-
stalled in C2 or C4 (C2S) requires installation
of additional chip. C1P requires only a jumper
change, — $39.95

C1E/C2E similar to above but with extended
machine code monitor. — $59.95 0S|

ARCADE GAMES FOR 0S|, COLOR-80 AND
TRS-80 (8K 0SI, 16K TRS-80 AND COLOR-80)

TIMETREK - A REAL TIME, REAL GRAPHICS
STARTRECK. See your torpedoes hit and watch
your instruments work in real time. No more un-
realistic scrolling displays! $14.95,

STARFIGHTER - This one man space war game

pits you against spacecruisers, battlewagons, and

one man fighters, you have the view from your

cockpit window, a real time working instrument

panel, and your wits. Another real time goody.
.95

BATTLEFLEET - This grown up version of Bat-
tleship is the toughest thinking game available on
OS! or 80 computers. There is no luck involved
as you seek out the computers hidden fleet. A
topographical toughie. $9.95

QUEST - A NEW IDEA IN ADVENTURE
GAMES! Different from all the others, Quest is
played on a computer generated mape of Alesia.
Your job is to gather men and supplies by comb-
bat, bargaining, exploration of ruins and temples
and outright banditry. When your force is strong
enough, you attack the Citadel of Moorlock in a
life or death battle to the finish. Playable in 2 to
5 hours, this one is different every time.

16K COLOR-80 OR TRS-80 ONLY. $14.95

Please specify system on all orders

This is only a partial listing of what we have to offer. We offer over 120 games, ROMS, and data sheets for 0S| systems

and many games and utilities for COLOR-80 and TRS-80, Send $1.00 for our catalog.

AARDVARK TECHNICAL SERVICES, LTD. Sy

2352 S. Commerce, Walled Lake, MI 48088

OsSli

(313) 669-3110
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Machine Language
to DATA Statement
Generator

A convenient machine language
program is presented to convert
machine language routines to
BASIC DATA statements. It can
be applied to all OSI BASIC-in-
ROM machines.

Yasuo Morishita
405 Lively Blvd.
Elk Grove Village, lllinois 60007

I find it tiresome to convert hex to
decimal and to type everything in by
hand (plus this may produce numerous
typing errors). It would be convenient
to have a short program to convert
machine code routines to BASIC DATA
statements. So, I wrote the following
short program to do the work for me.

The command format is: ?USR(S)
(E)(L)(I) and ''Carriage Return,’’ where:

S is for the start address of the memory

block

is for the end address of the memory
block + 1, which you want to con-
vert to DATA statements

is for the start of new line number for
DATA statements

is for the increment of its new line
number

is short for the ""PRINT'' command

in OSI BASIC; it can be ''PRINT"’ or
1z =" —1 have selected ''?"'

S, E, L and I should be input in decimal
value.

To use this utility, you must:

.RUN this program once after the
BASIC COLD START, and it will set
up USR(X) pointers and end-of-free-
memory pointers.

. You can LOAD or type in your own
programs, if necessary, then type in
?USR(S|(E)(LJ({I) to generate the re-
quired DATA statements.
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Listing 1
i# REM DATA STATEMENT ZENERATOR
2¢ REM
3¢ REM VER. 3.¢ (SEP.1, 1981)
L@ REM
5¢ REM BY YASUQ MORISHITA
6% REM _
gg Rgm FORMAT ?USR( START) (END)(NEW LINE #)(INC.)
REM
9¢ RESTORE:M=7858: REM USR(X) Start address=$1EB2
1¢¢ H=INT(N/256):L=M-256%*H
11f¢ POKE11,L:POKE12,H:POKE133,L: POKE134 ,H
12@ N=163:FOR X=M TO M+N-1:READ J:POKE X,J:NEXT
13¢ A=041629:M=NM+N:N=124:GOSUB16¢
1L¢ A=L1756:M=M+N:N=47 :GOSUB16¢
15¢ POKE M+15,96:NEW: REM Write “RTS"
16% FOR X=@ TO N-1:J=PEEK(A+X):POKE M+X,J:NEXT:RETURN
17¢% REM
18¢ REM Machine Language Data (163 Bytes)
19¢ REM
20# DATA 162,8,134,253,32,58,31,32,55,31,224,8,208,249,162
21¢ DATA 6,134,93,169,131,133,19,32,7,31,32,2¢,31,224,53,176
22¢ DATA 12,169,44,32,48,31,32,1,31,144,239,198,93,32,72,31
23¢ DATA 32,244 ,3¢,144,218,184,164,169,162,72,169,115,72,32
2Ly DATA 149,179,76,119,164,24,165,234,1%1,228,133,228,165
25¢ DATA 231,101,229,133,229,23¢,224,2¢8,2,23¢,225,164,224
26¢ DATA 165,225,72,196,226,229,227,184,76,25,18¢,32,33,188
27@ DATA 32,11¢,185,32,174,176,32,182,178,133,253,164,1,198
28¢ DATA 253,24¢,14,177,113,32,48,31,20%,208,244,166,93,149
29¢ pata 1b,23¢,93,96,32,173,17¢,32,8,18¢,166,253,148,224
3@ DATA 232,149,22k,232,13%,253,96,166,93,168,8,148,14,164
31§ DATA 228,165,229,32,25,18¢
Listing 2
; DATA STATEMENT GENERATOR
i VER.3.¢ (SEP.1, 1981)
; BY YASUO MORISHITA
#=$1EB2
DTABF = $EP
H
1EB2 A2 g¢ Dscf LDX #£ ;Get data from line
1EB4 86 FD STX $FD
1EB6 2¢ 3A 1F JSR GETDTA
1EB9 2¢ 37 1F LDSG@E JSR GETDTB
1EBC Ef g8 CPX #8 ;Expects 4 data
1EBE Df F9 BNE LDSGPE
1ECH A2 g6 LDSG@E2 LDX #6 ;Set input buffer ptr.
1EC2 86 5D STX $5D
1EC4 A9 83 LDA #$83  ;"DATA" token
1EC6 85 13 STA $13
1EC8 28 g7 1F JSR ENDDTA ;Get data from memory
1ECB 2¢ 14 1F LDSGF1 JSR FIXASC jWrite dec. data in buffer
1ECE Ef 35 CPX #$35 . ;Line length limit
(Continued)
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This program can even generate
DATA statements with line numbers
smaller than those of the existing
BASIC program. It will insert the new
line without any problem. If the new
line number is same as the existing
one, it will replace the old one with the
new one.

Example: To convert memory block
$0000 - $0010 with the starting line
number as 10000 and an increment of
10, the input command will be:

2USR(0)(17)(10000)(10)

The result will be:

10000 DATAT76,116,162,76,195,
168,5,174,193,175,76,
178,30,0,0

10010 DATA72,56

Even if you had any program prior
to the execution of the above com-
mand, with line number such as 10,
20000, etc., the above two lines will be
inserted correctly.

I have tried to convert 4096 bytes of
memory into DATA statements with
my C4P (BASIC-in-ROM) running at
2MHz system clock. It took about 20
seconds, produced 262 lines of DATA
statements, and occupied about 14K
bytes of memory. (Of course, I had to
relocate the program to the safe loca-
tion to do this experiment!|

Please note that this program uses
quite a few subroutines out of BASIC
ROM Version 1.0 Rev 3.2 of Ohio Scien-
tific. It should work with ROM versions
of the C4P, C1P, C2-4P and Superboard.
It uses nine page 0 registers such as $E0
- $E7 and $FD. If you want to relocate
the program, change the following sub-
routine addresses accordingly.

NAME of subroutines:

NXTLNO, NXTDTA, ENDDTA,
FIXASC, WRTLBF, GETDTB,
GETDTA, INSERT

It is also necessary to change line
number 90 in the BASIC program to set
up M as a new USR(X) start address in
decimal.

If you are using a disk-based com-
puter, or another manufacturer’'s com-
puter, you will have to find out which
register and subroutine will be equiva-
lent to that used in this program.
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Listing 2 (Continued)
1ED@ BF gC BCS NDScg1
1ED2 A9 2C LDA #$2C ","
1ED4 2¢ 38 1F JSR WRTLEF
1ED7 2¢ g1 1F JSR NXTDTA ;Set data ptr for next
1EDA 9¢ EF BCC LDSGZ1
1EDC C6é 5D DEC $5D
1EDE 2¢ 48 1F NDSGZ1 JSR INSERT ;Insert new line into text
1EE1 2§ F& '1E JSR NXTLNO ;Update new line # & test
1EEL i if all data are done.
1EE4 98 DA BCC LDSGE2 ;Not yet all done.
1EE6 68 PLA ;Prepare to exit to BASIC
1EE7 68 PLA
1EE8 A9 A2 LDA #$A2  ;Trick to JMP back to
1EEA 48 PHA 1 BASIC warm start ($A274)
1EER A9 73 LDA #%$73
1EED 48 PHA
1EEE 28 95 B3 JSR $B395 ;Reset flag to numeric
1EF1 4C 77 A4 JMP $AL77 ;Reset pirs & exit to BASIC
1EF4 H
1EF4 18 NXTLNO CLC ;UPDATE NEW LINE #
1EF5 A5 Eb6 LDA DTABF+6 ;L. increment
1EF7 65 E4 ADC DTABF+4 ;L. current line #
1EF9 85 E4 STA DTABF+4 ;L. next line #
1EFB A5 E7 LDA DTABF+7 ;H. increment
1EFD 65 E5 ADC DTABF+5 jH. current line #
1EFF 85 ES STA DTABF+5 ;H. next line #
1F#1 E6 E NXTDTA INC DTABF ;UPDATE DATA PTR.
1Fg3 DF g2 BNE ENDDTA
1FgS E6 E1 INC DTABF+1
1Fg7 AL E ENDDTA LDY DTABF ;Get current data ptr
1Fg9 A5 E1 IDA DTABF+1
1FgE L8 PHA
1Fgc cb E2 CPY DTABF+2
1FFE E5 E3 SEC DTABF+3
1F1g 68 PLA
1F11 4C 19 B4 JMP $B419 ;Set $11,12 with data ptr.
iF14 ;WRITE DEC. DATA IN BUFFER
1F14 2¢ 21 B4 FIXASC JSR $B421 iGet data from memory &
1F17 ; convert it to floating.
1F17 28 6E B9 JSR ngéE ;Floating--»ASCII string
1F1A 2¢ AE BE JSR $BZAE ;Scan, set up string.
1F1D 28 B6 B2 JSR $B2B6 ;Discard unwanted string
1F2¢ 85 FD STA $FD ;ASCIT string length
1F22 Af g1 LDY #1
1F2L cé FD LFXASC DEC $FD
1F26 Fg g BEQ RTNWLB ;All done!
1F28 B1 71 LDA ($71),Y ;Write dec.ASCII string
1F24& 28 39 1F JSR WRTLBF ; into input line buffer
1F2D C8 INY
1F2E DF F4 BNE LFXASC ;=JMP
1F 38 ;WRITE CHR. IN INPUT BUF.
1F 3¢ A6 5D WRTLBF 1DX $5D ;Chr. ptr
1F32 95 gE STA $FZE,X
1F34 E6 5D INC $5D
1F36 64 RTNWLB RTS
1F37 ;GET DATA FROM LINE
1F37 Qﬁ AD AA GETDTB JSR $AAAD t1Evaluate expression
1F3A 2f g8 B4 GETDTA JSR $BU4FB  ;Get value in (Y/A)=(L/H)
1F3D A6 FD 1DX $FD ;data counter
1F3F 94 Ef STY DTABF,X ;Save L. data
1F41 E8 INX
1F42 95 EF STA DTABF,X ;Save H. data
1F44 BB INX
1F45 86 FD STX $FD
1FL7 64 RTS
1F 48 sINSERT NEW LINE IN TEXT
1FL8 A6 5D INSERT LDX $5D ;Chr. ptr.
1FLa Ag %ﬁ LDY #¢ ;Terminate input line
1F4C 94 ZE STY $ZE,X ; buffer
1F4E AL E4 LDY DTABF+4 ;Get L. new line #
1F 58 A5 E5 LDA DTABF+5 ;Get H. new line #
1F52 274 19 B4 JSR $B419  ;Set new line # in $11,12
1F55 H
1F55 ;iFollows Insert program copied from BASIC ROM

End
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Interesting Software

OS| sseeesseesscasssss DreSENLS wsssssssssscesess OS]

OSI Disk Users

Double your disk storage capacity
Without adding disk drives

Now you can more than double your usable floppy
disk storage capacity—for a fraction of the cost

of additional disk drives. Modular Systems’
DiskDoubler™ is a double-density adapter that
doubles the storage capacity of each disk track.
The DiskDoubler plugs directly into an OSI disk
interface board. No changes to hardware or
software are required.

The DiskDoubler increases free user disk space

All machine code and fast! Qur finest arcade from 50K to 120K for mini-floppies, from 201K to

game' Where |t's you agains{ the mean, 420K for 8-inch floppies. With the DiskDoubler,
menacin g worm! each drive does the work of two. You can have
r : : more and larger programs, related files, and disk

utilities on the same disk—for easier operation
LIGHTNING $29.95 perat

without constant disk changes.
BOLT

The most extensive D&D adventure /fantasy for the
OSI! You must traverse through the evil land of
NOD, fighting and killing monsters every step of the
way! Your goal is to search out a certain treasure
that will allow you to free the land from the evil Demi
Gods. Takes up the entire disk and uses full color
graphics.

Send to:

Interesting Software

15856 Ocean Avenue

Whittier, CA 90604

Your OSI system is an investment in computing
power. Get the full value from the disk hardware
and software that you already own. Just write to
us, and we'll send you the full story on the
DiskDoubler, along with the rest of our growing
family of OSI-compatible products.

™ DiskDoubler is a trademark of Modular Systems

NModular Systems

P.O.Box168A QOradell, Nd 076849
201-262-00893

Send for our free

catalog of the finest
OSI software. 10%
ff with this ad.

Z-FORTH IN ROM by Tom Zimmer
5 to 10 times faster than Basic. Once you use it, you'll never go back to BASIC! 75.00
source listing add 20.00

0SI FIG-FORTH True fig FORTH model for 0S65D with fig editor named files, string 45.00
package & much more

TINY PASCAL Operates in fig-FORTH, an exceptional value when purchased with forth.
TINY PASCAL & documentation 45.00
FORTH & TINY PASCAL 65.00

SPACE INVADERS 100% machine code for all systems with 64 chr. video. Full color & sound
on C2, 4P & BP systems. The fastest arcade program available. $ 14.95

PROGRAMMABLE CHARACTER GENERATOR $ 99.95
Use OSI's graphics or make a complete set of your own! Easy to use, comes as a kit. 5 B4.95
2 Mhz. boards $109.95

PROGRAMMABLE SOUND BOARD $ 7495
Complete sound system featuring the AY-3-8910 sound chip. Bare boards available. $29.95

32/64 CHARACTER VIDEO MODIFICATION $ 39.95
Oldest and most popular video mod. True 32 chr. C1P, or 32/64 chr. C4P video display.
Also adds many other options.

ROMS!!!

Ing

ut

Augment Video Mod with our Roms, Full screen editing, print at selectable scroll, disk support and many$more

features. Basic 4 & Monitor
Basic 3
All 3 for

65D DISASSEMBLY MANUAL. by Software Consultants. First Class throughout.

A must for any 65D user.

44.95
$ 18.95
$ 58.95

$ 2595

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES ALONG WITH HARDWARE PROJECTS. ALL
PRICES ARE U S FUNDS. Send for our $1.50 catalogue with free program (hardcopy) Memory Map and Auto Load
Routine.

3336 Avondale Court
Windsor, Ontario, Canada N9E 1X6
(519) 969-2500

3486 Countryside Circle
Pontiac Township, Michigan 48057
(313) 373-0468
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Computers

i forpeople:

800, 5679

410 Recorder $76.00
810 Disc Drive $449.00
822 Printer $229.00
825 Printer £629.00
830 Modem $159.00
820 Printer $269.00
850 Interface $169.00
New DOS 2 System $21.00
CX30 Paddle $18.00
CX40 Jay Stick $18.00
CXB53 16K RAM $89.00
Microtek 16K RAM $75.00
Microtek 32K RAM $159.00
Ramcram (128K) .. ...coovnveivsssararrasrias $539.00

One year extended warranty

J TS

Lk

ATARI 400

16K. ... $329

2\ 32K. ... $478
O~ 48K ... $555

Centronics 7391

Diablo 630 SPECIAl ... .n o' osieisanaens $1799.00
Epson

M T e i s S R e SR $359.00
MXBO.. ....... .
MXBOFT ..

NOW TWO LOCATIONS

SAVE TIME ¢ SAVE SHIPPING

ATARI SOFTWARE
CX404 Word Processor
CX405 PILOT {educational) .. .................
CX413 Microsolt Basic
CX4101 Invitation To Programing |
CX4102 Kingdom
CX4103 Statistics
CX4104 Mialing List
CX4105 Blackjack

CX4106 Invitation to Programing 2 $20.00
Cx4107 Biorythm $13.00
CX4108 Hangman $13.00
CX4109 Graph It $17.00
CX4110 Touch Typing $20.00
CX4112 States & Capnals $13.00

CX411¢ European Countnies & Capitals
Cx4115 Mortgage & Loan Analysis
CX4116 Personal Fitness Program
CX4117 Invitation To Programing 3

CX4118-20 Conversational Languages (ea ) $4500
CX4121 Energy Czar $13.00
CXL4001 Educational Master $21.00
CXB001-17 Talk & Teach Sernes (ea.) $2300
CXEB106 Bond Analysis $20.00
CX8107 Stock Analysis $20.00
CXB101 Stock Charting $20.00
CXL4002 Basic Computing Language $46.00
CXL4003 Assembler Editor $46 00
CXL4004 Basketball $24 00

CXL4005 Video Easel
CXL4006 Super Breakout

CXL4007 Music Composer $45.00
CXL400B SPACEINVADERS . ...............o.0 £32.00
CXL4009 Chess $30.00
CXL4010 3D Tic-Tac-Toe $24.00
CLS4011 STAR RAIDERS $39.00
CXL4012 MISSLE COMMAND $32.00
CXL4013 ASTEROIDS $32.00
CXL4015 TeleLink $20.00
Visicale $149.00
Letter Perfect (Word Processor) $109.00
Source $89.00
CX4B81The Entertainer ......covvivvevvnionas $75.00
CX482 The Educator..... .. $130.00
CX483 The Programmer ... . $54.00

CX 484 The Communicaton . ... ....oooveeenes

PRINTERS

Okidata

Citoh Starwriter

PGPSR . i i e R s i S e

45 CPS-P .o irricnnnrnrrearrnsrrsnananses $1699.00
Paper Tiger

BASG o i en R R MR A AT $699.00

AB0G ... $899.00

B i s s S R e e N $1129.00
Talley

BORMT -, i i s s s S S $1399.00

BOTAY. . o riese e b s S e e e e $1629.00

Texas Instruments

TI-99/4A 5359

PHP 1600 Telephone Coupler $169.00
PHP 1700 RS-232 Accessories Interface $169.00
PHP 1800 Disk Drive Controller $239.00
PHP 1850 Disk Memaory Drive . $£389.00
PHP 2200 Memaory Expansion (32K RAM) $319.00
PHA 2100 R.F. Modulator . $43.00
PHP 1100 Wired Remote Contrallers(Pair) $31.00
B2 BXPANBION.. . L Ll i s e $329.00
PHP Printer Solid State . ........iooaiiia $319.00
CALL FOR SOFTWARE
SELECTION AND PRICES
Xerox 820
System | 5Ya .. $2450.00
System 18" ... ......... .. $2950.00
CPMEBYT i eani ... $169.00
Word Processing . ..... 2 ... $429.00
BUper Calt .. i e bR s $269.00

CALL FOR MORE INFORMATION

Terminals

Televideo

$579.00
.. $699.00
$749.00
$939.00

Call for computers
- TE T | PSSP, $749.00

.. $549.00

Novation Auto ........ ..o, $239.00
BCEL Loy e s et s 916900
GBE oo s s oA S T A $159.00

Hayes
Smiart il ... $239.00

HOW TO ORDER: Phone orders invited or send check or money order and receive free shipping in the continental United States. PA and NEV. add sales tax.

computer mail order west |

800-648-335I

IN NEVADA, CALL (702) 588-5654

P.0. BOX 6689, STATE LINE, NEVADA 89449




o -1

Amdex 12" BEW ... .. v iiiiiiiia i i

Sanyo 12" B&W .. ......

T 10" Color ......

Pioneer Lazer Disk .
BSR X-10 Syslems

HEWLETT
PACKARD

HPe85 31999

BOCOlUMN Printer .. ..vvuvirenaranrninnris $799.00
NEW! HP=125 $2999.00
HP#83 $1699.00
HF*B5 16K Memory Module

5%~ Dual Master Disc Drive
Graphics Plolter {72258) $2079.00

NOW IN STOCK!

The new HP41CV Calculator

BED s s g T T A S e $189.00
R S $119.00
120 e i b el W S s $129.00
R R T R R e SRS S $117.00
3BC. $119.00
HP-41 F'rmter ............................. $340.00
Card Reader ....... . verenrnnrearaniaciss $164.00
Optical Wand ... oo i iiiiiidveiiiin s v $99.00

HPIL CALCULATOR PERIPHERALS
I Modual — s U s R L R
Digital Cassette . ... ...oiiiieiiiianiasiaains $449.00
Primer/PIOtBr (v oovianin i e e s $419.00

CALL FOR SOFTWARE INFORMATION

Monitors

12" Green . ......... s e TIAE oy
13" Color .. covee i
12" Green
13" Color .. ciaviiiis i

Electromcs

TO SAVE YOU MORE!

COSTS ¢ SAVE SALES TAX
(

(xcommodore

CBM 8032
>1039

8300 (Letler Quality) . .
8023 ... ...
Pet to IEEE Cable . ...
|IEEE to |EEE Cable
Tractor Feed for 8300 ...

SOFTWARE
WordPro3d Plus $199.00
WordProd Plus $£299.00
Commaodore Tax Package $399.00
Visicalc $149.00
BPI General Ledger $329.00
0ZZ Information System $280.00
Dow Jones Portfolio £129.00
Pascal £239.00
Legal Time Accounting £449.00
Word Cralt 80 $289.00
Power $79.00
Sockel-2-Me $2000
Jinsam $Call
MAGIS $ Call
« The Manager . ......veciuiimraiansiaassnanras $209.00
Softrom.............. .. $129.00

Real Estate Package ..

BPl Inventory Control .. ...ooiaivaiiaiivian $319.00
MO Modem ..o s
o BPIJOD COStNG - ... vvvi v inv s vasase e aee $319.00
BPF PaYION. ... o 0500040 0 by wnsnn snnana s ansarwars $319.00
VIC20 .. )

soso  EEEEEEEE

COMPLETE

Vic 6 Pack Pragram $44.00
WIC1530 Commodore Datassette $69.00
VIC1540 Disk Drive $499.00
VIC1515 VIC Graphic Printer $339.00
VIC1210 3K Memory Expander $32.00
VIC1110 BK Memory Expander $53.00
VIC1011 RS232C Terminal Interface $43.00
VIC1112 VIC IEEE-488 Interface $86.00
VIC1211 VIC 20 Super Expander £53.00

VIC1212 Programmers Aid Cariridge
VIC1213 VICMON Machine Language Monitor

$45.00
$4500

VIC1901 VIC AVENGERS $23.00
VIC1904 SUPERSLOT $23.00
VIC1906 SUPER ALIEN $19.00
VIC1907 SUPER LANDER $23.00
VIC1908 DRAW POKER $23.00
VIC1909 MIDNIGHT DRIVE $23.00

New VIC Software

Household FINance ..........coovivvnninnnnans $27.00
MIGGRMBE: S coni e SR $19.00
VIC Home Inventory . $13.00
VICReclEdH..... covuun $13.00
ISAM ... - ... $79.00
General Ledger .........coviriiininanneias $229.00
Accounts Receivable . ............. o0 $229.00
Ioventory oo - i v e e s sa $229.00

VT106A Recreation Pack A $44 00
VT107A Heme Calculation Pack A $44 00
VT164 Programmable Character/Gramegraphics . $12.00
VT232VICTerm | Terminal Emulator $9.00
Terminal ..o e $13.00
UnWord . ..........ccvvienenens, ... $13.00
Grafix Menagerie . ................. ... $11.00
VIC PICS . $15.00
Ticker Tape .. .. . $13.00
Banner Headlmer e $13.00
98232 ceereese s 539,00

Above are cash prices, add 3% for Master Card and Visa purchases.

computer mail order east
800-233-8950

IN PA. CALL (717) 327-9575

501 E. THIRD ST., WILLIAMSPORT, PA 17701
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SATURN SYSTEMS 32K RAM BOARD FOR APPLE
32K of buffered read/write memory on a plug-in card

Compatible with: Apple 1%, Apple 11 +®, Microsoft’s Z80 Softcard® , DOS
3.2, DOS 3.3, INTEGER Basic®, Applesoft® | PASCAL.,
FORTRAN, LISA®, Personal Software's VISICALC®

Software included: 1. Relocation of DOS into SATURN 32K board
(recovers appproximately 10K of main board
RAM).
2. utility package for saving and loading
Applesoft® and INTEGER® programs and
data on the 32K RAM board; overlaying.
chaining.
3. PSEUDO-DISK: Modlifies DOS 3.3 to allow use
of SATURN 32K RAM board(s) like another
disk drive.

COMPREHENSIVE DOCUMENTATION ¢ 1 YEAR WARRANTY

ALL FOR ONLY $239.00

NEW!

MEMORY EXPANSION SYSTEM FOR VISICALC®

Now you can expand the memory available to Personal Software’s 16 sector
VISICALC® using the SATURN 32K RAM BOARD!

With VC-EXPAND'™" and one or more SATURN 32K RAM BOARDS the
memory available to VISICALC?® isincreased from I8K to:

50K with I SATURN 32K BOARD
82K with 2 SATURN 32K BOARDS

VC-EXPAND supplied on 16 sector disk
ONLY S$100.00

SHTURN
SYSTEMS.

SATURN SYSTEMS, INC.
P.O. BOX 8050 * ANN ARBOR, MI 48107 ¢ (313)665—6416
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Autonumber Plus
for Cursor Control

These enhancements to the
Cursor Control program (MICRO
36:75) include automatic line
numbering, PRINT AT, and
better BASIC access to such
functions as window setting.

Kerry Lourash
1220 North Dennis
Decatur, lllinois 62522

This short, machine language utility
frees C1P owners from the drudgery of
typing line numbers and doubles as a
fast line deleter.

When the Autonumber (AN] pro-
gram (listing 1) is patched into Cursor
Control, a number can be called up by
hitting the LINE FEED key. A number
will appear on the screen, indented one
space and followed by a space, just as
line numbers appear when they are
LISTed. Only the number is stored in
the buffer; this lets you use the limited
buffer length to the fullest. By hitting
the LINE FEED and RETURN keys al-
ternately, you can delete lines quickly.

The counter for the Autonumber is
located in $F1, F2 (decimal 241 and
242). It can be set directly with POKEs,
or zeroed by doing a warm start. The
counter can also be zeroed by POKEing
$206 (decimal 518) to zero.

Autonumber is patched into the
Cursor Control by setting CC's
PATCH jump to the starting address of
Autonumber:

Change $1E10 ($12) to $22
$1E11 ($1E) to $02

No. 46 - March 1982

The line increment can be altered by
changing location $024C (decimal 588).

The AN uses a BASIC-in-ROM sub-
routine whose normal function is print-
ing line numbers for the LIST routine
and EEROR IN XXXX messages. This
subroutine converts the contents of the
A and X registers to an ASCII string
stored in $0100-010C. Next, it prints
the string on the screen. The space after
the line number is printed by another
BASIC-in-ROM routine.

The AN program can be relocated,
but $1E10 and $1E11 must point to the
new starting address. If you've re-
located the Cursor Control program,
adjust AN's JMP $1E12 accordingly.

Because of memory space limita-
tions, I was not able to make the Cur-
sor Control as modular as I would have
liked. Several useful routines are im-
possible to access directly from BASIC.
Also, 1 noticed that I seldom used the
window feature because the windows
are hard to set. The following routines

(listing 2] should correct these
weaknesses.
First, I designed the USR GO

routine to make machine language
subroutines easier to access. This
routine eliminates the need to POKE
different USR vectors when multiple
machine language routines are called in
a BASIC program. The vector ($11-12)
only needs to be set once, to the start of
the USR GO routine. When you call a
machine language subroutine, type
X-USR (DDDDD). The D’s represent
the decimal address of the subroutine.
You can use a number, variable, or
even an expression inside the paren-
theses. For example, (2*256+6*16 + 4|
would be accepted. To set USR GO,
POKE 11,100:POKE12,2.
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USR GO also allows five special
subroutines to be called with a single
digit (1-5). USR GO checks the high
byte of the calling address in the USR
parentheses before going to that ad-
dress. If the high byte is zero (address
less than 255}, USR GO selects one of
the five routines. If the number is not
1-5, a ''function error'' message is
printed. With a little examination of
the USR GO logic you can add over 200
of your own often-used subroutines.
Here's a hint: $B408 returns with the
low byte of the address in the Y
register.

Now that multiple machine
language routines are easy to access,
it's possible to tap three useful Cursor
Control subroutines:

ESC - Switch windows (1)
RUB - Erase current window (2)
HOM - Home cursor (3)

There is also a PRIN AT function
that moves the cursor location to any
address in screen memory:

PRINAT - Print at (4)

The command format is X= USR(4)
offset. The offset should be 1-1000 and
can be expressed as a number, variable,
or formula. The offset is added to
$D000 (upper left corner of the screen)
and the cursor is moved to that loca-
tion. A handy way to set cursor loca-
tion is X= USR(4]A*32 +B.

To make window setting easier, I
developed:

WINSET - Set window boundaries (5)
The command format is X =
USR(5)top boundary, bottom boun-

dary. The boundaries are expressed as
line numbers: 1 = top to 32 = bottom.
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See figure 2 in the Cursor Control arti-
cle for a map of the window lines. A
typical command would be: X =
USR(5)24,30. This command would set
the alternate window to the bottom
quarter of the screen. To use the win-
dow, call the ESC routine: X = USR(1}.

CLR Subroutine

Notice that PRINAT uses one
variable to the right of the USR paren-
theses, while WINSET uses two. CLR
allows the use of a command form: X
= USR(A),B,C for both routines. CLR
finds the end of the statement, either
colon or null, and sets the parser
pointer ($C3,C4| past the end of the
line. Otherwise, BASIC would print an
eITor message.

After trying out the Autonumber
Plus, you may wish to relocate it to
leave the block of RAM at $0222 free.
Cursor control could be moved down
one or two pages and the AN relocated
to the top of memory. Cursor Control
will protect them from being overwrit-
ten. Warmstart vector $0001 and $0002
would have to be adjusted, of course.

Once again, I invite persons inter-
ested in CC or BASIC-in-ROM to drop
me a line. I would particularly like to
compliment the OSI Users Group-
Northwest on their ROM BASIC mem-
ory map. Also, I thank A. Penaloza for
his article in the August issue of
PEEK(65) that made it possible to adapt
the Cursor Control to C2P/C4P

0222
0224
0226
0228
022B
0220
022F
0231
0234
0236
0238
023B
023E
0240
0241
0244
0244
0248
0244
0244
024B
0240
024F
0251
0253
0235
0258
0259
0254
025B
025C
025D

025F
02561

C?0A
LO3E
AT00
AEQ&DZ
D004
BSF1
85F2
BLO&O2
ASF1
ASFZ
20SERE?
20E0AB
AZFF
EB
BLIO101
FOO4
9513
DOF &

18
A705
65F1
85F1
002
E&F2
8E0402
68

AB

68

Ba

48

78

48
A%01
4C121E

Listing 1

FAUTONUMBER FOR CC

COUNTL=%F1
COUNTH=$F2
FLAG=$206
k=$222
r
AUTONM CHF #%4 sLINE FEED KEY?
ENE QUIT Dy BACK TO CC
LDA #0
LDX  FLAG FiFLAG=0 7
BNE ZERO FNOy DON“T
STA COUNTL SRESET COUNTER
STA  COUNTH
ZERO STA FLAG
LDX  COUNTL
LDA  COUNTH
JSR  $EYUE FFRINT LINE #
JS5R $ABED FFRINT SFACE
LDX #$FF
LOOF IhX
LOA  $101sX  SGET DIGIT
BEQ INCRMT #BRANCH IF NULL
STA  $13+X sDIGIT IN BUFFER
BNE LOOF
L
INCRMT CLC s INCREMENT COUNTER
LDA #5
ADC  COUNTL
5TA  COUNTL
BCC  LONE
INC  COUNTH
DONE 5TX  FLAG FSET FLAG
FLA yFULL BUFFER INDEX (X)
TAY sFROM STACK ANLD REFLACE
FLA WITH DIGIT COUNT
TXA
FHA
TYA
FHA
LDA #1 FNON-FRINTING CHAR
QUIT JMF $1E12 iBACK TO CC

computers.

CSE means S

Custom 0S| Software For C1P and C4P

BASIC ENHANCER: Renumberer,
Autosequencer, Screen Control

functions, and a tape I/0 system
that is faster and has filenames
RS s o

too. C1P & ChUP
AUTQLOADER PLUS: Why waste time and
effort with a sloppy machine code
tape generation program? This one
will give the results you need with
ease. C1P II versions come with a
video mod. C1P & C4P $10.95

SEND $1.00 FOR CATALOG TO:

Computer Science Engineering
Box 50 291 Huntington Ave.
Boston, MA 02115
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MICRO-PROCESSOR: Word Processing

system for the C1P II. Now do
reports, letters and other documents
that need that professional touch to
them. Coded in machine code for maximum
efficiency and minimum hassle. For C1P
IT ONlY weaveion SRS |

0SI/MICROSOFT ROM LISTING: Jammed packed
with imformation and limited comments.
See how your machine ticks. This should
be the machine coder‘s BIBLE. Includes a
major subroutine list with descriptions
100+ pages ..... 12.95

TR R R R

k
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0264
02467
0269
0268
026E
026E
0271
0272
0273
0274
0276
0278
027A
0278
027E
027C
027E
027F
0280
0283
0283
0284
028646
0287
0288
028B
028B
028C
028BE
028F
0290
0293
0293
0294
0296
0299
029C
029F
02a1
02A2
0244
02A4
02A%
02AC
02AC
02AD
028F
0282
0283
02B8
02BA
028D
02C0
02C0
02C3
02Cé
02C9
02CE
02CD
02CF
0201
0202
0204
0205
0205
0207
0209
0204
020C
02DE
02E0
02E1

2008B4
C900
F010
6C1100

201AA7
cs

98

18
63C3
9002
E&C4
60

88
noos
48

48
4C401E

4CB41E

88
noos
48

48
4CAHF1E

88
016
201F1F
20C1AA
2008E4
B4EOD
18
4900
BSE1
20141F
4C&E02

88
D03z
200302
200502
20C002
AZ02
200502
4C6EDZ

20014C
20C1iAA
2005AE
C&AF
AZ05
06AF
26AE
ca
DOF?
60

ASAF
95E6
18

AT DO
65AE
9SE7
60
4CHBAE

Listing 2

iBASIC ACCE
# CURSOR CON
CURSOR=$E0O
ALTWIN=$ES
FATCH=$1EOF
ESCAFE=$1ESC

88 TO
TROL

HOME=$1E72
RUBOUT=$1E80
FCURSR=%1F 14
FRINT=$1F1F
¥=$0264
USRGO JSR  $B408  FCONVERT TO 2-BYTE No.
CMFP 20 IS HI BYTE=07?
BER ESC fYESs TD CC SUBS
JMF  ($0011) #JUMP TO ADDRESS
r
CLR JSR $A71A FFIND END OF LINE
INY sFLUS 1
TYA
CcLC fUFDATE PARSER FDINTER
ADC  $C3
BCC CL1
INC $C4
CL1 RTS
H
ESC DEY FSWITCH WINDOWS
BNE RUB
PHA
PHA
JMFP ESCAPE+4
L
RUE LDEY sCLEAR WINDOW
BNE  HOM
PHA
FHA
JMF RUBOUT+4
r
HOM DEY fHOME CURSOR
ENE FPRINAT
FHA
FHA
JMF HOME-3
r
FRINAT LDEY FPRINT AT
BNE WINSET
JSR  PRINT FERASE CURSOR
JSR  $AAC1 #GET DFFSET
JSR $B408B fCONVERT TO 2-BYTE No.
STY CURSOR FADD OFFSET TO $0000
CLC
ADC #$00
STA CURSOR+1
JSR  PCURSR  #FRINT CURSOR
JMF CLR #GOTD END OF LINE
H
WINSET LEY FSET ALT. WINDOW
BNE  ERR
J5k WINGET+3 sGET START OF WINDOW
JSR 5TOR sSTORE IT
JBR  WINGET $GET END OF WINDOW
LOX #2
JBR  BTOR FSTORE IT
JHMF CLR iTO END OF LINE
¥
WINGET J5R  $ACO1 iFIND COMMA ELSE ERROR
JER  $AACL FGET VALUE
J5R  $AEOD FCONVERT TO Z-BYTE #
DEC $AF sMINUS 1
LOY 435 i#4 FOR 2K CONVERSIONS
Wi ASL  $AF sHULTIPLY BY 32
ROL  $AE
DEX
BNE Wl
R1S
]
STOR LIA  $AF iSTORE WINDOW VALUES
S5TAa ALTWIMsX
cLC
LOA #$00
ADC  $Ak
STA  ALTWIN+1sX
RTS
ERK JMF $AEBS §FUNCTION CALL ERR
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201() 839-3478

PARALLEL PRINTER CARD

A Universal Centronics lype parallel
prinier board complete with cable and
conneclor This unique board allows
you 1o turn on and oft the high bit so
that you can access addihonal features|
n many printers. Use with EPSON
ANADEX, STARWRITER, NEC, OKl,

DOUBLE DOS Plus—a piggyback
board that plugs into the 1*
disk-controller card so that you |
can switch select between 3

DOS 32 and DOS 33

Nothing needs to be soldered, just plugin and go Since all four ROMS are
used, all software will work, the ROMS il on the back of the board
allowing full use of slot #7  One sel of ROMS is powered up at a time

$39.00

- - - P O O O D O O S S S O > -

201 - 839-3478

DOUBLE DOS Plus requires APPLE DOS ROMS.

AGAIN! Ahead of all others.

NIBBLES AWAY IX

THE ULTIMATE NEW AND IMPRUVED DISK HACKUP S¥5TEM

RS,
A PAR AETE
wm.Lo
Expa

NOED USER MaNyaL
TRACKISECTOR EDITOR NIBBLES AWAY I, second edition, is a greally enhanced and im
proved version of our garher product NIBBLES AWAY Many new ang
exciting features have been implemented i NIBBLES AWAY I to in-
sure State of the A elatulity
Oiher similar systems on the market loday (egardiess al prce) can't
begin lo compare with all the features buill o NIBBLES AWAY I

’NOG DISK DIAGNOSTICS
Ra
ol MOWF‘CAHQN

FAST & MORE ACCURATE

< Updates will be made available 1o all eariier v
y i i R igh
COMPUTER apphicatiuns tor m harge  of Y:n
Dollars. 1o cover manual, Diskette, and Postage & Hundhing
include MAME and SERIAL ¥ uf ORIGINAL

ONLY $69 | i

Dealer Inquiries Invited. = = =

3DRobot Tank

30 Animation adds to the effects and use of the game paddles or joystUCK give you
command of your tank. ONLY $29.95

Super PIX  HIRES SCREEN DUMP

The Software package that will allow your printer to dump page 1 or page 2 of the
Apple Hires screen horizontally or vertically, Use with EPSON™ MX-B0 with or
without GRAFTRAX™ Roms, MX-70 OKI1*Microline 80, 82, 83, 824, B3A

C ITOH™ 8510 and NEC, Requires Tymac Parallel Printer Board
PPC-100. MX-80 Version $39 all others $24 95

Fast Machine Language. 3D Hires
Animation Arcade game with sound.
Look out of your turret and try to
blast the enemy tanks and saucers

THE APPLE CARD—Two sided 100% plaslic relerence car
Loaded with information of interest to all Apple owners §3 98

J
HIGM' wanl nlST. ING. :éf::on PLAINS, N.I.
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PROGRAMMING THE APPLE I
JUST GOT EASIER!

A UNIX~-llke DOS 3.3 Compatible Operating System for the Apple 1l

ANIX 1,0 is a_ "Tiny-UNIX™' that is completely file structure upwards
compatible with DOS 3.3. “ANIX incorporates a healthy subset of IX's™
capabilities and a superset of CP/M's™ capabilities. In addition to the ANIX
operating system, Lazer provides over 30 utilit rograms on the ANIX disk.
Included are: ADU (ANIX disk utility) DU%DEK EXPUNGE, DREN, STAT, TYPE,
PUTDOS, FREE2, UNDEL, MAKE, SIZE, MON,” ROMON, WC (word 'count), LC (liné
count ) PIE.PATCH, PRINT, BUILD, FIND, BTOT (binary to text conversion), INIT
MAKEAUT0, PAG3, ED, COPY, SETCLK, SETPRTR, SETLOWER, SETINVMODE, TIME, and
more! Many of the Erog;ams found on the ANIX disk are selling alone for
between $30” and $60. Also included are the source listings for several of the
utilties. For advanced machine language programmers, the source listing of
the entire operating system is available separately. ANIX supports powerful
screen editing commands and will automatically time and date stamp files saved
to disk (if a clock card is installed). For a complete description of ANIX's
capabilities, call or write Lazer.

> —— = >

ANIX is the start of a complete line of system software tools available

from Lazer MicroSystems, Inc. All mnew languages and applications programs

[] available from Lazer will run under the IX operating system. Lazer Pascal
is available now. Other languages and systems are in the " works. Productive
programmers are already using ANIX, are you!?

The Elegance of Pascal-- The Power of "C”

Lazer Pascal 1is a unique_systems programming language for the Apple II.
It combines features found 1in Pascal and 1is extende to include " several
features found in the "C" programming language. The Lazer Pascal compiler is
very fast (1500-2000 lines/minute) making the system very easy to use. No
longer will the systems programmer or game programmer be forced to use
assembly language, Lazer Pascal is here!

- D N 2 ™

Lazer Pascal supports BYTE, CHAR, BOOLEAN, INTEGER, LONG, pointer, string,
array, static, and dynamic data types. Lazer Pascal was created to _replace
6502° machine language as the cholce of systems and game programmers. Included
with Lazer Pascal are several sample programs demonstrating the use of Lazer
Pascal including: ANIX.P TSTPARMS.P, LINECOUNT.P, WORDCOUNT.P, CHARCNT.P,
EXPAND.P, COMPRESS.P, QR&PT.P and TRANSLIT.P. Better yet, the _ source
llsilggz for the compiler, P-code interpreter, and other utilities are
lnciluded.

-_— 0 Y ¢ o "0

A High-Powered 6502 Disassembler for the Apple Il

DISASM/65 produces a 6502 assembly language source listing from machine
code and a set of input commands. ~Only DIE&SM 65 supports all the commonly
used data types found in machine language Ero rams. We wused DISASM/65 to
disassemble’ DOS 3.3 for our EO ular DOSOURCE 3.3 product-- that should
describe DISASM/65's power! DISA M?65 is provided with our popular LISA V2.5
assembler, Several wusers, however, have reported considerable success using
DISASM/65 with the Toolkit assembler, the SC Assembler, TED, and others; so we.
are offering DISASM/65 separately for these users.

==\

.

D—SOURCE The Internals of the Apple P-code Interpreter Explained

p-SOURCE 1is a technical manual that describes the internal operation of

the Apple Pascal P-code interpreter. Included are descriptions of programming

for techniques used within the  interpreter, hints on how to speed up the

Apple Pascal interpreter, add your own routines to it, and _incorporate hardware floating
users point. p—SOﬁRCE 15 absolutely essential to the Pascal programmer.
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ANIX, Lazer Pascal —~SOURCE and DISASM/65 were all written by Randy Hyde,
the author of "USING 6502 ASSEMBLY LANGUAGE", LISA, SPEED/ASM, DOSOURCE 1.3
and other fine software products, Additignal information on Lazer s software
products can be obtained by calling or writing Lazer MicroSystems, Inc.

Lazer Software Products: Other Fine Lazer Products:
ANTIX: 49,95 Lower Case +Plus II : $29.95
LAZER PASCAL: 39.95 Lower Case +Plus : $564.95
DISASMF65: 29.95 Keyboard +Plus : $99,95
p~SOURCE (book): $19.95 Character Set +Plus 24,95 -
- ital :
UNIX™ Bell Labs. APPLE 11" Apple Computer, Inc. S A8 1720
CP/M™ Digital Research, Inc. ANIX™ Lazer MicroSystems, Inc. (714)735-1041
MICRO - The 6502/6809 Journal No. 46 — March 1982
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The Single Life

By Brad Rinehart

Two years ago, Hudson Digital Elec-
tronics Inc. (HDE) decided to add an
improved BASIC interpreter to their ex-
panding line of development software. I
was able to witness the creation of this
interpreter, HDE Disk BASIC. Here's
the inside story.

HDE designed their BASIC primarily
for demanding industrial users, such as
General Electric. Therefore, a compre-
hensive, sophisticated package was a
necessity. However, since many hobby-
ists, businessmen, and professionals
use HDE products, the new BASIC also
had to be easy-to-use.

HDE wisely chose Microsoft’s pop-
ular BASIC as the foundation for its
new Disk BASIC. In the beginning
there were the standard reserved words:
PRINT, INPUT, TAN, POKE, etc., and
only a few, very limited, disk com-
mands. Today there are 127 reserved
words, three types of disk files, and
several library functions. Quite a piece
of software!

HDE Disk BASIC is compatible
with the AIM, SYM, and KIM disk
systems. Customized versions are
available by special request. I'll discuss
only the KIM-based version here (the
other versions are similar).

I want to start by describing some of
HDE Disk BASIC's more outstanding
features. In the KIM-based version,
HDE Disk BASIC resides in memory
from $2000 to $5000 and also uses
memory from $E000 to $ECFF. In a
56K system, this leaves approximately
36,600 bytes of user memory! Room for
plenty of code here.

HDE Disk BASIC is very user-
friendly. For example, it relieves the
user of the burden of manipulating the
machine through PEEKs and POKEs.
Instead, HDE Disk BASIC provides
such handy features as 'ERN’' and
'ERL’, reserved words that return the
‘ERror Number' and 'ERror Line’ when
an error occurs. The programmer can
call this feature via an 'ON ERROR
GOTO' instruction.
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The following example demon-
strates the use of ERL and ERN to deter-
mine that an OUT OF DATA error oc-
curred during the READing of the data
statements into the string variables.

10 ON ERROR GOTO 100
20 READ A$, BS, C$
30 DATA THESE, ARE, STRINGS
40 END
100 IF ERN = 4 AND ERL =
20 THEN RESTORE: RESUME
110 PRINT “ERROR NUMBER";
ERN; "OCCURRED IN LINE";
ERL:STOP

Note that the use of ERL allows you to
clarify not only the type of error, but
also in which line it occurred.

HDE Disk BASIC also provides you
with a line editor similar to the one
found in HDE's TED (TExt eDitor).
This feature alone will save many
hours of program development time on
the screen.

The editor functions include:

APP allows you to append or add
statements or comments to the end of
one or more lines.

AUTO provides automatic line
numbering. You may specify the line
number to start with, as well as the line
increment value (1-10).

COPY lets you copy one line to one
or more new or existing lines. If the
target line (the one being copied to)
already exists, the entire line will be
replaced with the source line.

DEL deletes from line to line. You
may also specify DEL REM which will
delete all the REM or remark state-
ments from the program and leave the
rest of the program untouched.

EDIT in HDE Disk BASIC is almost
identical to the EDT statement in TED.
By specifying the line to edit, [i.e.
EDIT 200), you may insert, delete, or
modify characters within the line.

FIND lets you find or locate reserved
words or statements within the program.
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MOVE is similar to COPY, except
that the source line is removed from
the text. For example, MOVE 100 200
will cause line 100 to be removed from
the text and placed at line 200.

RENUM provides for renumbering
of the program. It automatically adjusts
all GOTO and GOSUB references to
renumbered lines. You may specify the
line to start with, the line number in-
crement value, the number to assign to
the first line, and the last line to
renumber. This is an extremely useful
function.

SET allows you to change a group of
characters or words anywhere it occurs
within the program. BASIC’s SET com-
mand will display the line before making
the change. You then have the ability
to invoke the automatic change, or
abort the change in individual lines or
string occurrences.

You will appreciate these powerful
edit functions. Instead of having to list
programs or search for a particular
statement, you can execute the FIND
command and BASIC will display all
lines containing the requested state-
ment. And if you've ever spent hours
removing the remark statements from
the runtime version of a program,
you'll especially appreciate the DEL
REM function.

When comparing one machine with
another, keep in mind that HDE's edit
functions are an integral part of the in-
terpreter, not an add-on package or one
that must be ‘hooked’ or ‘linked’ into
the interpreter by the user. When you
buy the software, you get the editor!

Modular or single board systems
allow you to interface more than one
type of terminal to the system. This
ability provides a great deal of flexibility
for the system designer, but it also
presents interesting problems to the
software engineer. For example, many
terminals recognize the escape [ESC)
character as a ‘lead in' character for
control sequences (clear screen, posi-
tion cursor, etc.). Still others may use
control characters, such as ‘control X'
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or ‘control A' to invoke special func-
tions, like self test. Another problem
arises when a teletype is used as the ter-
minal. Most teletypes only provide for
a 72-character line, while CRT displays
allow a minimum of 80 characters.

HDE Disk BASIC recognizes several
characters which are used for specific
functions. The escape (ESC) character
is used to insert characters within a
line when editing. Control X is used as
a cancel character for several com-
mands. To avoid conflicts, a personality
module allows you to change the char-
acters that are recognized for back-
space, back-arrow, escape, control X,
and control A. The personality module
also allows you to define the line width
and the character sequence transmitted
for 'CLS’ or clear screen.

In addition to interfacing BASIC to
the system terminal, the personality
module may be used to keep you out of
trouble. For example, program develop-
ment generally dictates that some
means of stopping the program and/or
looking at memory locations must exist.
However, when the program is purchased
by end users, they do not want the pro-
gram to stop, and they do not care what
is in which memory location. There-
fore, we need a way to keep both sides
of the industry happy. HDE's per-
sonality module satisfies this require-
ment. The normal functions, such as
escape, control X, control A, etc., may
be used while you develop the soft-
ware. Then, after the package is com-
plete, the personality module may be
used to eliminate these functions. The
process is simple: just ‘tell’ BASIC to
recognize $FF for these functions. Since
no terminal transmits this hex se-
quence, the functions are ignored.

If you have not yet ventured beyond
the realms of the personal computer,
you may need an explanation of the
library function. Many years ago some-
one decided that there must be a way to
invoke common routines from more
than one program. Therefore, a method
was devised to provide shared routines,
similar to the way in which people
share books from a public library.
When you want it, you go get it. When
you're through with it, someone else
may use it. The only requirement is
that the book or routine must be in the
library when you need it. In the case of
a disk-based library, the routine is read
from the disk when needed, but it is
never erased or removed.
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This library allows you to expand
the capabilities of the interpreter
without expanding the size of the inter-
preter in memory. Currently, there are
several useful routines that may be in-
cluded in the library. I should mention
that the user is required to pay a
nominal fee for these routines as they
are not part of the standard package. A
sampling of the HDE Disk BASIC
library routines follows:

DUP lets you duplicate a data disk.
DUP copies the entire disk using the
FREE area in BASIC as a large disk buffer.

JMP prints a cross-reference of all
referenced line numbers and the lines
that reference them. For example, in
the statement 100 GOSUB 1000, line
1000 is the referenced line, 100 is the
line that refers to it.

VAR provides a cross reference of all
variables and the lines in which they
are used.

MATP displays the current memory
map defining the area used for program
storage, array storage, simple variables,
disk file buffers, strings, and the free (or
FRE) area.

A unique feature of the library is the
means by which routines are called
from it. For example, to implement the
‘'VAR' routine, you only need to enter
LIB ‘'VAR". Hence, virtually any
routine may be added to the library and
invoked through the 'LIB' command.
This means that user routines may be
called directly from the library, saving
an entry into the disk index! The
library is currently limited to fifty sec-
tors, which is about 6400 bytes. How-
ever, it may be expanded if necessary.

When you boot up your HDE disk
system, control is passed to the File
Oriented Disk System (FODS). From
FODS, you enter the command 'BAS’
and BASIC is loaded from the system
disk (usually drive 1 or 0] and initial-
ized. The following phrase appears on
the screen:

MEMORY SIZE?

You have three options. If a carriage
return only is entered, BASIC deter-
mines the amount of available memory.
If you do not wish to allow BASIC to
use all of memory, you enter the
decimal value of the highest location to
be allocated to BASIC, followed by a
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(RETURNJ. If you want to allocate
memory above $CFFF for something
other than BASIC, you enter 53247
(RETURN] to the MEMORY SIZE?
question. If this is the first time BASIC
is run, you may want to enter a ‘P’
followed by (RETURN). This invokes
the personality module.

There is one more method for in-
voking BASIC. Even though little has
been written about FODS, it does pro-
vide for an ‘auto start’ function. This
function may be used to implement
BASIC, or any other program from the
system disk. First the command word,
such as BAS, must be written into
FODS. Then either the boot strap
routine must be changed to jump four
locations higher into FODS, or the first
three locations in FODS must be
changed to NOPs ($EA). I find it easier
to load FODS, change the first three
locations, and save it back to a blank
disk. This disk is then used for all auto
start functions.

The command word used to invoke
the called program is written into
FODS beginning 38 ($26) locations
from the beginning. FODS will
recognize the first three characters as a
command. The command word must
be terminated by a carriage return
($0D). When invoking BASIC, if the se-
quence '‘BAS. $0D’ is used, BASIC will
then look for a program '@MENU’ on
the system drive and execute it.

This auto start function allows a
user, as opposed to a programmer, the
ability to use pre-packaged software.

Next month I will explain the
reserved words and their uses. Those of
you who are interested in bringing HDE
Disk BASIC up on your machine may
want to contact one of HDE's factory
representatives about obtaining a copy
of the package.

Please address all correspondence to the
author at 1508 Stanton Street, York,
Pennsylvania 17404.
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APPLE » ALTOS * ATARI * MAXELL * DYSAN * EPSON * CCS * SHARP * CASIO « HP « VERBATIM » MEMOREX * SOROC * CORVUS * ADDS

‘:pplamr

Apple II-16K
Apple 11-:32K
Apple 11-48K
Apple 11-84K
Apple Il 128-K

List

$1330.00
1430.00
1530.00
1725.00
3915.00

MICRO

BUSINESS WORLD INC.
Information Line (213) 996-2252
TOLL FREE MAIL ORDER LINES
(800) 423-5886 outside caiit.

COMPUTERS .
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Our
Price
$999.00

SPECIAL
CALL

2997.00

\

SAVE
$331.00
§

918.00

supplies.

We carry a large inventory of Librarles, accessories and

>
PRINTERS

EPSON

MX 80 FT

MX 80 IMPACT
MX 70 IMPACT
MX 400

APPLE SILENTYPE

List

3195.00
329500
2495.00
2545.00
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= (ALTOS 8CS 8000-15 3990.00 _ 4450.00
o
il SHARP-64K Z80 FULL KBD YX-3200 CALL
b5 ( NEC PC 8004 129500 1050.00  245.00 )
-
ATARI PERSONAL Our
4 COMPUTERS List Price  SAVE
E 400 14K Bytes of Ram 59500 337.45 257.05
= 800 16K Bytes of Ram $4080.00 73900 332
o 410 Program Recorder 90.00 77.00 13.00
= 810 Disk Drive 00 457.00  143.00
o 825 Printer (80 cal-
O Centronic 737) F99.95 769.00 230.00
820 Printer (40 col
(o] impact) 450,00 353.00 97.00
& 830 Acoustic Modem 200.00 155,00 45.00
o 850 Inferface Module 220,00 19200  48.00
E Atari Visicale 200.00 164.00 36.00
7 k Atari 400-16K 595.00 327.00 me
> N
= (] HEWLETT our i
. Pl pACKARD List  Price  SAVE
4 HP-125 Microcompuler i
o 5 375000 209000 76000
=} | HpasMicrocomputer 325000 247500  775.00
. HP-83 Microcomputer 2250.00 1777.00 473.00
=z 16K Exp-Memaory
o Module 295,00 255.00 40.00
— Graphics Plotter 7225 2450.00 2075.00 375.00
:E Personality Mod.
> for 7225 750.00 665,00 85.00
26318 Impcc:.pnmer-
(o] 395000 325000  700.00
z Ogllnn 020 for 26318 150.00 125.00 25.00
. rives fo choose from
=z 1300.00 1125.00 195.00
mSA 8" Dual Drive 850,00 5500.00 1350.00
Graphics Tablet #1114 205000 678.00 374.00
g 167
< HP-41 CV New 2.2
5 MEem 325,00 250.00 75.00
8] HP-44-C Calculator 250. 185.00 65,00
. Card Reader for
z AMCVIC 215.00 1462.00 53.00
w Printer for 44CVIC 385.00 289.00 101.00
o Optical Wand for
= 41 CVIC 125.00 97.00 28.00
= Quad Ram equals
b 4 Mem. Mods 95,00 84.00 14.00
5 Memory Modules for
i, MC 25.00 H
I HP-S7 Programbie
Q Printer 750.00 595.00 175.00
P HP47 Programble
= Calculator 375.00 295.00 80.00
T HP-34C Programble
o Scientific 150.00 417.00 33.00
HP-38C Programble
Bus. RIE 150.00 11 7 00 33.00
P | Hp-32E Acv. Scientilic 55, 7.00
E HP-37E Business Mgmi. 75.00 5? CID 18.00
(-]
[+
w
>
L]

Qur Price

MICROLINE 82 |
MICROLINE 83 1050.00 769.00 284.00
PAPER TIGER
445G with Graphics 795.00 495,00 100.00
4605 with Graphics 1,354.00 899.01 49
540G New full size 1,695.00  1,139.00 556.00
DIABLO FI.EITEII QUALITY)
430 R102 bi-directional

tractors 296500 235000 &15.00
1640K109 keyboard

fractors 400000 289900 4,100.05
630 RO Recelve Only  2.710.00  2,250.00 450.00
14650K 135 keyboara

\ fractors 4,000.00 3400.00 $00.00 J

(SPECIAL OF THE MONTH

APPLE 11 PLUS
48K W/16K f—
EXPANSION BOARD

o

\

Our price

5119900

List price $1780.00
Our price $1199.00

Save $581.00

<

(APPLE II STUDENT. —
SYSTEM

BMC « CENTRONIC = NEC * HAZELTINE « AMPEX
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[ SOFTWARE

FOR APPLE Il

* Apple II Plus System-48K RAM List Price  SAVE
* Disk 1I Floppy Disk & i Apple Fortran § 200 00 $ 147008 53.00
Interfice (DOS 5.9) R;?pra glEOT??g ok 000 11900 3300
* 12" Grn. Phs. Video Monitor A FomT or)
! [requires A?BUGOb\
";\L'l 14 Sector) 200.00 159.00 41.00
N Language System with
o Apple Pascal 495.00 39%.00 96.00
BPl Genaral Ledger
Syslemn 395.00 319.00 76.00
kL List S2430.00 8Pl Invenfory Package 395.00 319.00 76.00
Wisidex 200. 159.0 41.00
' Visicale 20000 159.00 41.00
= Desktop Pian Il 200.00 159.00 41.00
ON 0 Microlab Database
stem 150.00 119.00 31.00
M IT RS Stoneware DB Master 229.00 189.00 .00
Muse Supertext I 150.00 119.00 31.00
Soflope Magic Window 99.00 72.00 I7.00
Our
st Price  SAVE F %‘
MNEC Grn. Phs. 12" $285.00 23999 $46.00
Megm ez, a0 zem  wen | | TEXAS INSTRUMENTS
Zenith 12" 159.00 149.00 30.00 TI 99/dA Console New
SANYO MONITORS Irr!provedM : 250.00 38595  564.05
Wigh-Reeolution, Number { sstier Tosondion oror High 05 31795 87,00
Ou 32K Memory Module 39995 31295  87.00
List Price SAVE Speach Synthesizer 14995 127.95 22.00
"\ Disk Memory Drive 49995 9095 109.00
13" Coler [new) RF Medulator 4395 42,50 7.45
high quality $550.00 388.00  $162.00 Telaphone Coupler
:% (B;reen&i"‘w“‘;ho'ous géggg 240.00 120.00 [Modem) 22495 18595 39.00
* Black hife 4 217.00 123.00 Printer [Solid 51 9.
12 Bock & whim 24000 S 2 rinter (Solid State) 39995 31595 “mJ
9 Black & White N
The Best Seller| 23500 145.00 90.00 MODEMS
b
NOVATION CAT MODEM 18995 .00 4995
DISKETTES "JOVAT'ON D-CAT 199.00 150.00 49.00
SOLD IN BOXES OF 10 ALY e M2 BE
in. Purchase) HAYES SMARTMODEM 279.00 900  40.00
BUY $100 of the o ‘s : . <
Following Diskettes  List Price  SAVE
YSAN PRICE PER DISKETTE CALCULATORS
1$.1§ so;é SECTOR  § 6400 39§ CAsio
104/1D = HR-10 4995 39.00 10.95
SOFT &40 4.60 1.80 HR-42 5495 42.00 12.95
g;g 1 B SOFT SECTOR 725 4.75 2.50 FR-400 79.95 59.00 20.95
FR-1210 1299 g
MDE: SOHSECTOR 10.75 6.90 3.85 C-}?ES go.og gggg l&::
L 12.95 10.00 295
MD-4 5" SOFT SEC- LC-3145 1255 10.00 295
TORIDEL. DEN. 5.00 4.00 1.00 FX-68 Scientific 2995 23.00 6.95
MD-2 =" 50FT FX-81 Scienfific 19.95 47.00 295
SECTORIDBL. SIDEIDBL. FX-3600P Scientific 3995 2995 10.00
DEN. 7.00 490 210 EX-602pP "Computer
FD-1 8" SOFT SEC./DBL Talk” 88 Memaries Pro-
FB—EZNG" SO SECIDBL 650 4.50 2.00 gramméng Upper &
J L Matri 9 X
\ SIDE/DBL. DEN. 8.50 595 255 Fx?;%grp sg.ﬁgg:mg:\:s 1258, ko R
with Alpha-Numeric
g A Clarity. uses Basic
TEBMINALS Language 199.95 159.00 iﬂ.ﬂj
OQur
TELEVIDEO i pice  SAVE| O 9
940 &99.00 599.0
912¢ s000 oo 2et00] | TELE. ANSW. DEVICES
G20C 995.00 795.00 200.00 NE MATE
rl P50C 1.495.00 949.00 MT{ 0'00"0 119.95 8, 1395
905 Remaote 199.95 144,00 5595
DRIVES 210 13995 x4
159, 144, 95
CORYUS 925 Remote 23995 173.00 66.95
e ven ymn mal | e o mE g
449 950 Remote 339.95 24500 94.95
LZQ MBYTES 6,450.00 . L

Acren

iy IRIAAT
M|an BUSNESS WOALD imor, MICAG T2
v » AREHOUSE
L L ) 18?20 Oxnard, #108 Tarzana, CA 91356
OUTSIDE Cuﬂ FQLL TOLL FREE 1 (800: 423-5886 IN CA (213) 996-2252
Home (Feawe Pur fl i‘ ll R R I
PLICABLI
= o e s‘al:’:lam: & nMD\NG

D M

[ e— Bce

nis residents a0a A% waen

-oom Jor Sneooma & Handing —

Aad 1% auschasge lor coedd canis
ey Cannot &4 3hioped uniesa ac

paymant ncludng she
g e i s i b

WVINGS
ERVICH
ELECTION

Certified Check or M.O.
Bank Wire Transfer

CashiCredit Card{Allow 2
weeks clearance for checks)

ATISFACTION

grature

St Typographical ermars. This ad supercedes ail previous ags.
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HAVE WE
GOT A PROGRAM
FORYOU IN'82

Over 150,000 computer owners and novices attended the 1981
National Computer Shows and Office Equipment Expositions,
and more than a quarter of a million are expected to be at the
1982 shows.

Each show features hundreds of companies using thousands

of square feet of display space to showcase and sell millions of dollars

worth of micro and mini computers, data and word processing equipment,
peripherals, accessories, supplies and software.
Under one roof you'll see — and be able to buy — all of the hardware
and software made by every major computer manufacturer for busi-
ness, industry, government, education, home and personal use.
The show includes computers costing as little as $100 to com-
puters selling for $150,000.

Don't miss the coming of the new computers — show up for

the show. Admission is $5 per person and $3 for children.

THE THE

- = RISTE.E B ISmEmS S —
ﬂiﬂﬁikﬂ? NL¥Ye YR E
- Pl ¥ = | ~
— COMPU -.I:H = LOMPUIER r oM =
- “wy B w1 TH] a =2 -
SHOW SHCH SHOW
Dallas Uniondale, Long Island Minneapolis
Dallas Market Hall Nassau Coliseum Minn. Auditorium
Thursday-Sunday Thursday-Sunday & cTOh'T:jeR:"g?_E é‘ ol
April 1518, 1982 April 22-25, 1982 Thursday-Sunday
11 AM to 6 PM Daily 11 AM to 6 PM Daily September 16-19, 1982
DIRECTIONS: DIRECTIONS: TAKE L.I. EXPWY 11 AMto 6 PM Dany
2200 STEMMONS FREEWAY TO EXIT 38 NO. STATE PKWY :
Ticket Information DIRECTIONS: HWY 94 to
Send $5 with the name of the show you (AT INDUSTRIAL BLVD) TO EXIT 31A MEADOWBROOK 11th St. Exit to Third Ave.
plan to attend to Mational Computer PRWY ‘SEO SOT E;” MS
Shows, 824 Boylston Street, Chestnut HEMPSTEAD TURNPIKE
Hill, Mass. 02167, Tickets can also be
purchased at the show b g N o e B
gL BT
Coy m T B B o = e
NORTHEAST SOUTHEAST
— COMPUTER —  — COMPUTER
SHOW SHOW
Chicago Boston Atlanta
(Arlington Heights) Hynes Auditorium/ Atlanta Civic Center
DC Armory/Starplex Arlington Park Racetrack Prudential Center
Across from RFK Stadium Exhibition Center
Thursday-Sunday Thursday-Sunday Thursday-Sunday Thursday-Sunday
October 28-31, 1982 November 5-7, 1982 November 11-14, 1982 December 9-12, 1982
11 AM to 6 PM Daily 11 AM to 6 PM Daily 11 AM to 6 PM Daily 11 AM to 6 PM Daily
DIRECTIONS DIRECTIONS: EUCLID AVE & DIRECTIONS: TAKE MASS DIRECTIONS:
2001 E. CAPITOL ST. SE WILKE RD. TAKE NW TOLLWAY PIKE TO PRUDENTIAL 395 PIEDMONT AVE NE
(E. CAPITOL ST EXIT OFF |-295 TO RTE 53 EXITAT CENTER EXIT (AT RALPH McGILL BLVD)
— KENILWORTH FRWY) EUCLID AVE EAST
The National Computer Shows are produced by Northeast Expaositions Inc. who also produce Electronica — shows featuring home entertainment equipment and personal
electronics — which are held annually in major US cities. NE| also produces the Applefest Shows. For more information about any of these events call us at 617-739-2000
or write to the above address.

MICRO - The 6502/6809 Journal No. 46 - March 1882




A feast

of computing ideas.

If you work with a 6502/6809-based
system, you're probably hungry for the
facts and ideas that will help you
understand the inner workings of your
computer. You want to go beyond
canned software—use your computer
for more than games—Iearn the
advanced programming techniques
that enable you to get the most out of
your 6502/6809 system.

MICRO, The 6502/6809 Journal,
gives you page after page, month after
month, of solid information to sink
your teeth into. MICRO is the premier
how-to magazine for serious users of
the Apple, PET/CBM, OSI, Atari, AlM,
SYM, KIM, and all 6809 based systems
including the TRS-80 Color Computer,
It's a resource journal internationally
respected by professionals in business,
industry, and education. Every issue of
MICRO keeps you informed with up-to-
the-minute data on new products
and publications:

e hardware catalog with organized,
concise description

e software catalog in an easy-to-
use format

e new publications listed and
annotated

sreviews and evaluations of sig-
nificant products

And there's much more:

e In-depth hardware tutorials
bring expert advice into your home or
office.

e Detailed discussions of pro-
gramming languages deepen and
broaden your programming ability.

e Complete program listings
enable you to increase your machine's
capabilities.

e Bibliography of 6502/6809
information helps you to find pertinent
articles in a timely manner.

e Special monthly features with
in-depth treatment of one subject or

No. 46 — March 1982

OCTOBER 1981

Speclal PETIVIC Feature
A Look at the TRS-80 Color Computer
____Step Upto Programmable Motlon
A to D Converters for Your

You’ll love
every byte.

YES! | want to get more from
my microcomputer. Please send me

year(s) of MICRO at $ /year.
(Outside U.S. and Canada, please
indicate via O surface or O air mail.)

Name

Comparny

Street

City Stale Zip Code
O Check enclosed for $
O Charge my credit card account

O VISA 1O MasterCard

Signature

Card number

Expiration date

system increase your knowledge of the
field.

e Balanced mix of machine-
specific and general articles foryour
everyday use as well as long-range
reference needs.

e Informative advertising
focused specifically on 6502/6809
machines keeps you abreast of latest
developments.

e Reader feedback puts you in
touch with other micro-computerists.

MICRO is the magazine you need to
get the most from your own 6502/6809
system!

To order, send your check or interna-
tional money order (payable to MICRO)
and the order form at left, to:

Subscription Fulfillment

MICRO, Dept. Ml

34 Chelmsford Street

P.O. Box 6502

Chelmsford, MA 01824

Or, for your convenience, call our
toll-free number:

1-800-227-1617, Ext. 564
(In California, 800-772-3545, Ext. 564)

and charge your subscription to your
MasterCard or VISA. (All orders must be
prepaid in U.S. dollars or charged to
your MasterCard or VISA.)

SUBSCRIPTION RATES (U.S. dollars)
Yearly subscription (ISSN 027-39002)
saves 20% off the single-issue price.

U.S. $24%

Canada $27

Europe $27 (342 by air mail)

Mexico, Central America, Mideast,
North and Central Africa $27 ($48 air)

South America, Far East, South Africa,
Australasia $27 ($72 air)

* SPECIAL OFFER—U.S. ONLY:

Save even more—30% off single-issue
price: 2 years, $42

MICRO - The 6502/6808 Journal
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BOX 120
ALLAMUCHY, N.J. 07820

inC.

201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS

HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and
peripheral components. All HDE component boards are state-of-the-art 4%.” x 62", with on board
regulation of all required voltages, fully compatible with the KIM-4 bus.

OMNIDISK 65/8 and 65/5

Single and dual drive 8” and 5%" disk systems.
Complete, ready to plug in, bootstrap and run.
Include HDE's proprietary operating system,
FODS (File Oriented Disk System).

DM816-M8A
An 8K static RAM board tested for a minimum of
100 hours and warranted for a full 68 months.

DM816-UB1
A prototyping card with on-board 5V regulator
and address selection. You add the application.

DM816-P8

A 4/8K EPROM card for 2708 or 2716 circuits.
On board regulation of all required voltages.
Supplied without EPROMS.

DM816-CC15

A 15 position motherboard mounted in a 19"
RETMA standard card cage, with power supply.
KIM, AIM and SYM versions.

DISK PROGRAM LIBRARY

Offers exchange of user contributed routines
and programs for HDE Disk Systems. Contact
Progressive Computer Software, Inc. for details.

HDE DISK BASIC

A full range disk BASIC for KIM based systems.
Includes PRINT USING, IF...THEN ... ELSE.
Sequential and random file access and much
more. $175.00

HDE ADVANCED INTERACTIVE
DISASSEMBLER (AID)

Two pass disassembler assigns labels and con-
structs source files for any object program.
Saves multiple files to disk. TIM, AIM, SYM, KIM
versions. $95.00

HDE ASSEMBLER

Advanced, two pass assembler with standard
mnemonics. KIM, TIM, SYM and KIM cassette
versions. $75.00 ($80.00 cassette)

HDE TEXT OUTPUT PROCESSING SYSTEM
(TOPS)

A comprehensive text processor with over 30
commands to format and output letters, docu-
ments, manuscripts. KIM, TIM and KIM cassette
versions. $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)
Built in assembler/disassembler with program
controlled single step and dynamic breakpoint
entry/deletion. TIM, AIM, SYM, KIM AND KIM
cassette versions. $65.00 ($68.50 cassette)

HDE COMPREHENSIVE MEMORY TEST
(CMT)

Eight separate diagnostic routines for both
static and dynamic memory. TIM, AIM, SYM,
KIM and KIM cassette versions. $65.00 ($68.50
cassette)

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Computer Software Johnson computers
405 Corbin Road Box 523
York, PA 17403 Medina, Chio 44256
(7T17) 845-4954 (216) 725-4560

Lux Associates
20 Sunland Drive
Chico, CA 95926
(916) 343-5033

MICRO - The 6502/6809 Journal

Falk-Baker Associates
382 Franklin Avenue
Nutley, NJ 07110
(201) 661-2430

Per% Peripherals

P.O. Box 924

Miller Place, NY 11764
(516) 744-6462

Laboratory Migrocemputer Consultants

.0. Box
East Amherst, NY 14051
(716) 6B9-7344
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KIM Bouncy Keypad Cure

This 94-byte program eliminates
the annoying keybounce and
prolongs the life of your bouncy
KIM-1 keypad. It can be used
alone or as part of Jim
Butterfield’s BROWSE routine.

Jody Nelis
132 Autumn Drive
Trafford, Pennsylvania 15085

My KIM has a lot of miles on it. As it
aged, the keybounce appeared and
became progressively worse. After a
frustrating attempt at repairing the
keypad myself, I gave in and bought a
replacement.

While this should have been the end
of the story, it was not. Just as the
original had developed a bounce, so did
the replacement. The thought of buying
a new keypad every year discouraged
me, and I sought a solution.

A study of the KIM-1 schematic
diagram eliminated the idea of putting
capacitors across the contacts to de-
bounce them. A multiplexed, scanned
keypad that is shared with the LED
display does not lend itself to a hard-
ware fix.

The Cure

When I found that hardware wasn't
practical, I turned to software. An
analysis of the KIM-1 monitor listing
led me to the source of the problem and
suggested the cure.

Remember that KIM stands for Key-
board Input Monitor. Upon power up
and after a little internal housekeeping,
control is given to a routine in the
ROM which does just that. It con-
tinually scans the keypad, patiently
waiting for a key to be pushed. In its
spare time, it keeps the LED display up-
dated to reflect the latest input.

No. 46 — March 1982

Unfortunately, this monitor routine
does not have enough ability to dif-
ferentiate between two separate and
distinct keystrokes and one keystroke
that bounced. The input routine is ex-
ceptionally fast. It will respond to your
keystroke and update the display before
the key you are pushing hits bottom.

Before this routine goes on to look
for the next keystroke, it does a test to
see if the key is still down. If it feels
that it is still down, the routine just
loops right there and continues to test
until it decides that the key has been
released. Then after a little additional
internal housekeeping, it looks for the
next keystroke.

A bouncing key is making and
breaking contact. If it breaks contact
long enough (only a few milliseconds),
the test thinks that the original key has
been released and a new one has been
pushed. Thus, we can get a double (or
triple) entry with just one keystroke.
Some additional delay in the input
routine is required.

Program Overview

Presented here is my mini-monitor
called ‘'KIM-1 Bounceless Data
Entry.”” BOUNCELESS responds to all
of the hex keys as well as the “"AD,"’
“DA,"” and ''+'" keys in the same
fashion as the KIM monitor. It also
adds the one feature missing in the KIM
monitor. It includes an adjustable timed
delay which is initiated when each key-
stroke is first detected. During this
delay time, anything happening at the
keypad is totally ignored. This effec-
tively debounces even the worst of
keypads.

BOUNCELESS is 94 bytes long. It
fits nicely into the RAM area in page
17, but it is totally relocatable. You
may put it in any other RAM location
that suits you. Listing 1 is a com-
mented disassembly listing of BOUNCE-
LESS. Once you have played with it and

MICRO - The 6502/6809 Journal

set the delay to an interval that suits
your finger and keypad condition, you
can put it in EPROM if you wish.

While BOUNCELESS by itself is
fine for short programs or data entry,
anything over a few dozen bytes is best
done using BROWSE. BROWSE is also
a mini monitor utility that can be
found in The First Book of KIM.
Among other things, it can be used to
aid in entering data or programs.

BROWSE has a debouncing scheme
of sorts already written in it. While I
have found it to be less susceptible to
bounce than the KIM monitor, it is not
adequate when the keypad deteriorates
beyond a certain point.

Since I experienced keybounce
using BROWSE, I modified it to include
the time delay, thus making it bounce-
less also. I call my modified version
DEBOUNCED BROWSE. It is 16 bytes
longer than the original version, and re-
mains totally relocatable.

Listing 2 is a hex dump of DE-
BOUNCED BROWSE produced by KIM.
The commented disassembly of listing
3 shows only the modified portion.

Detailed Description

The KIM monitor is about 1K long.
Fortunately not all of it is really the
"'Keyboard Imput Monitor.”' In fact,
most of it supports the TTY and
cassette interfaces on the KIM-1 board.

BOUNCELESS duplicates only
those portions of the monitor that ac-
tually handle the address pointers, hex-
adecimal input conversions, and dis-
play management during the inputting
of programs or data. It utilizes monitor
subroutines whenever possible.

Looking at listing 1, the coding in
BOUNCELESS from $1780 to $17C7
and $17D8 to $17DD is a condensed
version of the coding found in the KIM
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monitor from $1C4F to $1CE6. This
portion, as you can determine from the
comments, goes to the keyboard and
gets the value of the key pushed. It then
evaluates the key to see if it is a com-
mand or a hex key.

Once the decision is made, it goes
to the KIM monitor to alter the address
pointers, alter the data in the current
address, or step to the next memory
location.

The heart of BOUNCELESS is the
16-byte delay routine DEBNCE. It
starts at $17C8 and goes to $17D7.
Walking through the routine, you will
see that the byte in $17C9 is stored in a
location I labeled TIMER. This is the
divide-by-1024 location for the KIM in-
terval timer.

Once a value has been stored there,

the timer starts counting down. It con-
tinues to count down, no matter what
else the program may be doing. In this
case though, there is nothing else for
BOUNCELESS to attend to other than
keep the display lit by repeated calls to
SCAND while waiting for the timer to
time out. It is during this waiting
period that we get the debounce action.
Since the program is occupied with
watching the timer, it cannot get back
to look at the keypad again rapidly
enough to be fooled by a keybounce.

The end of the debounce routine has
a forced branch. To keep the program
fully relocatable, 1 couldn’t use any
JMP or JSR instructions, since they
would have required absolute addresses
in the arguments. So, a forced branch is
achieved by clearing the carry flag at
$17D5 and then using a Branch on
Carry Clear at $17D6.

DEBOUNCED BROWSE is accom-
plished in the same manner as
BOUNCELESS. The original BROWSE
coding from $0100 to $018D remains
the same except for the byte at 0124.
My new routine, DEBNCE, follows
from $C18E to $019D. See listing 3.
UP, a displaced routine from the
original BROWSE ($018E to $0193) is
now located from $019E to $01A3.

When relocating UP, the argument
for the relative branch at $0123, which
calls it, must be changed. Make $0124
$79 and it will point to the new loca-
tion. Similarly, the argument for the
forced branch at the end of UP had to be
adjusted to get back to LP1.

78

1780
1783
1786
1788
178B
178D
1790
1792
1794
1796
1798
179a
179¢C
179E
17A0
1780
1781
1782
1743
17A4
1786
176
17a8

17AR
17AC
17RE
17B0O
17B1
17B3
1784
17B6
17B6
17B7
17B9
17BB
17BB
17BC
17BE
17Cc0
17co0
17c2
17c4
17c4
17Ccé
17ce
17c8
17cA
17CDp
17D0
17D3
17D5
17D6
17D8
17p8

17DB
17DC
17DE
17DE

Listing 1

20
20
FO
20
FO
20
c9
10
c9
FO
c9
FO

FO

073
0A
o]
OA
B85

A2
Ad
Do
Bl

2R
91
18
920

OA
26
26

Do
FO

A9

A9
85

A9
8D
20
2C
10
18
90

20

18
20

FC

04

OA
FA
FC

FA

05

FA
FB

01
02

00
FF

TF
07
19
07
F8

AB

63

1E
1F

1F

1F

17
1F
17

1F

;KIM=-1 BOUNCELESS DATA ENTRY
;BY JODY NELIS

;REGISTERS USED:
DELAY EPZ $7F
POINTL EPZ S$FA
POINTH EPZ SFB

iMAY BE VARIED BY USER
:ADR POINTER LSB
;ADR POINTER MSB

TEMP EPZ $FC 1 TEMPORARY STORAGE

MODE EPZ $FF ;AD OR DA MODE FLAG

;MONITOR EQUATES:

TIMER EQU $1707 ;s INTERVAL TIMER

INIT1 EQU $1E8C ;INITIALIZE DISPLAY

SCAND EQU $1F19 {LIGHT "LED DISPLAY

INCPT EQU $1F63 ;i INCREMENT MEMORY POINTERS
GETKEY EQU $1F6A ;INPUT KEY VALUE FROM KEYPAD

;INITIALIZE "ST" VECTOR TC ALLOW ENTERING PROGRAM
i WITH THE "ST" KEY BY SETTING 17FA, 17FB EQUAL
: TO THE (SAL), (SRH).

ORG $1780
INITLZ JSR INITI ;INITIALIZE DISPLAY
START JSR SCAND
BEQ START :MAKE SURE NOT JUST
JSR SCAND ; NOISE ON THE KEYS
BEQ START
JSR GETKEY ;GET KEY VALUE
CMP #8513 ;IF $13 OR GREATER IT IS
BPL START ; ILLEGAL OR NO KEY DOWN
CMP #§510 :IF 'AD' KEY DOWN, SET
BEQ ADDRM : IN ADR MODE
CMP #$11 ;IF 'DA' KEY DOWN, SET
BEQ DATAM ; IN DATA MODE
CMP #§12 ;IF '+' KEY DOWN, GO TO
BEQ STEP : STEP ROUTINE
DATA ASL
ASL :OTHERWISE MUST BE A
ASL ; HEX KEY. SHIFT CHARACTER
ASL ; INTO HIGH ORDER NIBBLE
STA TEMP ; AND STORE IN TEMP.
7
LDX #$04
DATAl LDY MODE ;TEST MODE FLAG (O=DATA, 1=ADR)
BENE ADDR
LDA (POINTL),Y ;IF DATA, GET DATA,
ASL TEMP ; SHIFT CHARACTER,
ROL :SHIFT DATA,
STA (POINTL),Y ; DATA TO DISPLAY,
cLc ; AND FORCE JUMP.
BCC DATA2 :ALWAYS|
ADDR ASL ;IF ADR, SHIFT CHAR,
ROL POINTL ; SHIFT ADR LOW AND
ROL POINTH : SHIFT ADR HIGH
DATA2 DEX .
BNE DATAL ;DO IT FOUR.TIMES
BEQ DEBNCE ; THEN DEBOUNCE KEY
’
ADDRM LDA #$501
BNE DATAM1 ;SET MODE FLAG TO ADDR
DATAM LDA #$00
DATAM1  STA MODE ;SET MODE FLAG TO DATA
DEBNCE LDA #DELAY ;SET DEBOUNCE TIME DELAY
STA TIMER
TIME JER SCAND :KEEP DISPLAY LIT
BIT TIMER : IF TIME NOT UP YET
BPL TIMF ;KEEP CHECKING TIMER
cLC :WHEN TIME IS UP,
BCC START ; JUMP BACK TO START
STEP JSR INCPT
CLC ;CALL ROUTINE TO EXECUTE
; BCC DEBNCE ; THE + COMMAND & DEBOUNCE
END
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Listing 2: DEBOUNCED BROWSE for the KIM-1 Running Instructions
BOUNCELESS is totally re-
locatable. Load it anywhere you wish.
Use the object portion of the dis-
assembly (listing 1) in the same way
you woud use a hex dump. Save it at
the beginning of your utility cassette
since you will need it all of the time.

Modified version of BROWSE to eliminate keybounce on the KIM-1 keypad.
(Qriginal version of BROWSE by Jim Butterfield is in the first book of KIM . Modification
by Jody Nelis - K3JZD.)

August, 1980

Hex Dump Produced by KIM

When you enter BOUNCELESS,
nothing obvious will happen. This is

gé{h)% = normal. BOUNCELESS has taken com-
mand of all of the keyboard input now.
0110 D8 A9 13 85 FE A9 00 85 FA 85 FB C6 F3 DO OE AS It will respond to the AD, DA, + and
0120 FD FO OA 10 79 A5 FA DO 02 C6 FB C6 FA 20 19 1F #0 - #F hex kevys in the normal i
0130 20 6A 1F C5 FE FO E4 85 FE C9 15 F0O DE A2 00 86 but without t])::e bounce. It :ilga?hlzilé
0140 FD C9 10 90 1C 86 F4 C9 11 FO 01 E8 86 FF C9 12 the GO and PC kevs ’ 1gn
0150 DO 02 E6 FD C9 14 DO 02 C6 FD C9 13 DO CF 4C C8 78
0160 1D OA DA OA OA 85 FC A2 04 A4 FF DO 17 C6 F4 10
0170 07 20 63 1F E6 F4 E6 F4 Bl FA 06 FC 2A 91 FA CA
0180 DO F8 FO A9 DA 26 FA 26 FB CA DO F8 F0O 9F A9 7F When your data input is finished,
01A0 IF 18 90 89 key. You can enter and exit BOUNCE-
i LESS at any time without upsetting
01A4 EA anything else in user memory.
(Continued on next page)
= SESSEES
1DS 460G 9x9 Dot Matrix Printer........... £890.00
1DS 560G Wide Carriage Printer............ 1099.00
TERMINALS
ADDS Viewpoint ....ovinnniinina. $569.00
TeleVideo 910 . .cuivnvinviviivaiinaan 579.00
TeleMidea FI2C viiiaiivew i i mmiaies s 679.00
TeleVideo 920C . ... .o iiiiiiannnans 729.00
TeleVideo:- 950 oo iavininmiimuisaini s 929.00
BETA 32K BYTE EXPANDABLE RAM FOR 8" or 5% flexible diskettes certified 100% error
6502 AND 6800 SYSTEMS free with manufacturer's 5-year limited warranty 8” DISK DRIVES
AIM 65 KIM SYM PET S44-BUS on all 8" media. Soft-sectored in boxes of 10.
*  Plug compatible with the AIM-65/5YM expan- 5% available in 10-sector. Shugart B0IR........ccooovvvininininninna.. $399.00
sion connector by using a right angle connec- | (Add $3.00 for plastic library cases) NEC FDI1160 (double sided)............... 569.00
tor (supplied). 8" single sided. single densitv...............827.50
*  Memory board edge connector plugs into the | 8 single sided. double density s 35,50
6800 S44 bus. 8" double sided, double density suen G50 DYNAMIC RAMS
* Connects to PET using an adaptor cable. 54" single sided., single densityv. cer 2150 “
®  Uses +5V only, supplied from the host com- | 54" single sided. double density............ 29.50 | 4116 (200ns) .......... setof B......... $24.00
puter. 5V "'single sided, double density, 10-5ector$ 29,50 4164 (64Kx1) .........oovverrnno.. ., S18.00
® Full documentation. Assembled and tested

boards are guaranteed for one full vear.
Purchase price is fully refundable if board is
returned undamaged within 14 days.

TERMS: Minimum order $15.00. Minimum ship-
ping and handling $3.00. Calif. residents add 6%

Assembled with 32K RAM................... $349.00
& Tested with IBK RAM................. . 329.00
Bare board, manual & hard-to-get parts...  99.00
PET interface kit. Connects the 32K RAM board
toadKor8KPET........c...coevvivienn 8 69.00

See our full-page ad in
BYTE and INTERFACE AGE

sales tax. Cash, checks, Mastercard, Visa and pur-
chase orders from qualified firms are accepted.
(Please allow two weeks for personal checks to
clear before shipment.) Product availability and
pricing subject to change without notice.
INTERNATIONAL ORDERS: Add 15% to pur-
chase price for all orders. Minimum shipping
charge is $20.00. Orders with insufficient funds
will be delayed. Excess funds will be returned
with your arder. All prices are U.S. only.

1230 W.COLLINS AVE.
ORANGE, CA 92668

(714) 633-7280
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DEBOUNCED BROWSE is also
totally relocatable. Load it anywhere Listing 3 DEBOUNCED BROWSE
using listing 2. The operating instruc-
tions remain exactly the same as the
original version. Refer to The First Book
of KIM for all of BROWSE's features.

MODIFICATION TO THE

ORIGINAL 'BROWSE'

BY JIM BUTTERFIELD

(THE MCDIFIED PROGRAM

REMAINS COMPLETELY RELOCATABLE)

If you still get an occasional bounce MODIFIED BY JODY NELIS
when running either program, try in- j
creasing the value of the time delay DELAY EPZ $7F

byte. In BOUNCELESS this is $17C9 ;CHANGE THE FOLLOWING LINF IN THE ORIGINAL 'BROWSE'
and in DEBOUNCED BROWSE it is

$018F. Increasing the value will in- : ORG $0123
crease the delay. 0123 10 79 BPL UP ; (NEW BRANCH OFFSET)

ENTER NEW PROGRAMMING FROM $018E TO END

ORG S$O01BE

O18E A9 7F DEBNCE LDA #DELAY :SET DEBOUNCE TIME DELAY

0190 BD 07 17 STA TIMER : TO .13 SEC.

0193 20 19 1F TIME JSR SCAND :KEEP DISPLAY LIT
Jody Nelis has been working with a KIM-1 0196 2C 07 17 BIT TIMER :IF TIME NOT UP YET
since 1977. He bought it primarily to 0199 10 F8 BPL TIME ;KEEP CHECKING TIMER
educate himself in the workings of small 019B 18 CLC ;WHEN TIME IS UP
computers. Even though he also has an gigg 90 8F i BCC LP1 :JUMP BACK TO LP1
AIM-65 now, he still continues to work 019E 20 63 1F UP JSR INCPT ;CALL ROUTINE TO
with the KIM-1 and highly recommends it 01A1 18 CcLC . INCREMENT ADDR
to anyone desiring an excellent educational 0122 90 89 BCC LPI : FOR BROWSING
tool at a price that can’t be beat. 0lA4 :

0l1r4 END

SOUTHEASTERN MICRO SYSTE

1080 IRIS DRIVE
CONYERS, GEORGIA 30207
404-922-1620

ST-02
VIDEO BOARD

THE ST-02 I5 A STAND ALONE VIDEO CONTROLLER
SCREEN FORMAT UTILIZING THE 6802 CPU AND 6845 VIDEO CONTROLLER. GURSOR FORMAT
ST-02 HAS FOUR SCREEN FORMATS SWITCH SELECTABLE: THE SIZE OF THE BOARD 1S 7% x 8%". BLOCK CURSOR UNDERLINE CURSOR
16 x 32 NON-BLINK CURSOR BLINKING CURSCR
16 x 64 POWER SUPPLY REQUIREMENTS: 3 amps @ +5 wvdc BLINKING BLOCK BLINKING UNDERLINE
20 x B0 100 ma. @ +12 vdc
24 = BO 100 ma. @ =12 wdc

VIDEO QUTPUT 15 COMPOSITE VIDEQ Assembled

CHARACTER FORMAT $325.00

5T-02 HAS TWO CHARACTER GENERATORS: CONTROL CHARACTERS
= MC66T4 5xT Matrix
= 2716 User Programmable 5x7
Matrix

Kit
LINE FEED CTL FORWARD SPACE CURSOR

CLEAR SCREEN CTL M - CARRIAGE RETURN $27500
UPLINE CTL N KEYBOARD UNLOCK

CHARACTER GENERATORS ARE SWITCH SELECTABLE BELL CTL O ~ KEYBOARD LOCK Char. Gen. 2716 Eprom

ON RESET OR MAY BE CHANGED UNDER SOFTWARE BRCKIEACE SURSCR CTL A =~ HOME CURSOR

CONTROL.

$15.00

INPUT/OUTPUT Bare Board
o With Monitor EPROM

KEYBOARD INPUT IS 7 OR & BIT ASCII ENCODED WITH ESCAPE COMMANDS $100.00

ACTIVE LOW STROBE.
TERMINAL IS STANDARD RS-232. SEND CURSOR LOCATION DEACTIVATE PRINTER

SELECTABLE BAUD RATES OF 300, 600, 1200, 2400, CURSOR POSITION REQUEST PRINT SCREEN

4800, 9600. INVERSE VIDEO ACTIVATE CRT & PRINTER
PRINTER OUTPUT IS PARALLEL 7 OR 8 BIT WITH ACK. ACTIVATE PRINTER SWITCH CHARACTER GENERATOR ROMS Bare Board
THIS PORT MAY BE USED AS SERIAL TO PARALLEL $75.00
CONVERTER OR MAY BE USED IN SCREEN PRINT FUNCTION. THESE ARE ONLY A FEWI!Q *

US SHIPPING $3.50, FOREIGN ADD 10%
(US FUNDS ONLY) Master Charge, Visa, American Express Accepted
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MONEY BUSINESS

Beat the I.R.S.

You'd always pay the minimum Federal income tax if you
had the knowledge and time to examine 120 tax return
options. Well, now you can do it, with Datamost's TAX
BEATER.

Written by an L.R.S. Enrolled Agent, with 24 years of
financial and tax planning experience, the TAX BEATER
automatically evaluates up to 120 return options from
your input. It searches and finds the best tax path for
you . . . displaying up to 15, and ready to print out the
optimum method so you pay the minimum!

The TAX BEATER can handle it all. From income averag-
ing to loss carryovers to

dividends, alimony,

pension to special

exclusions. It's

perfect for the

average tax-

payer . .. indis- |
pensable for
the financial é
professional. It's T
s0 complete, so
logical that, es-
pecially in this in-
terim year of un-
usual tax revisions,
it can easily pay for
itself many times |
over. Be ready forthe
IRS. . .. with TAX |
BEATER, the program *
that's updated for the |
1981 tax laws! |

$129.95 on disk for
Apple I1". Complete with
thorough, easy to follow
documentation.

VISA/MASTERCHARGE accepted.
$1.00 shipping/handling charge.
(California residents add 6% tax)

* Apple Il is a trademark of Apple Computer, Inc.

No. 46 — March 1982

Beat the Real Estate game

Real Estate has always been the major wealth-builder.
In fact, more millionaire dynasties owe their creation to
investments in real estate than anything else. And, it
doesn’t matter . . . boom times or bust . . . inflation or
deflation . . . the knowing investor can make money, even
create an empire!

But, the key to real estate success is accurate analysis of
opportunities, knowledge of cash flows, return on invest-
ment, current and future profitability, tax consequences
and other interrelated information — all needed, all
necessary to making the right decision.

And that's what REAP (Real
Estate Analysis Pro-

gram) is all about. It
takes your input,
probes for the
right informa-
tion, scrutinizes

the data, the
opportunities . . .
and automati-
cally delivers the
facts . . . showing
you the possibilities
and why one situa-
tion may be superior
to another. In short,
REAP can help you
reap bigger profits.
That's why REAF is the
program for any inves-
tor . . . a must program
for the sophisticated
investor. Don't option,
commit, invest or buy
without it . .. whether you
just want to make good
money or create a suc-
cessful real estate empire!

$129.95 on disk for Apple I1*.
Complete with thorough
easy to follow documen-
tation.

B Available at
puter stores, or from:

e DATAMOST

19273 Kenya St.
Northridge, Ca. 91326
(213) 366-7160
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jended

EEdhur

The Advanced X-tended Editor (AXE) is a professional programming aid |
which provides the user with a “text-editor” style extension to the ’ ’
standard Applesoft* operation system. Operation alongside DOS, Monitor | 1
and Applesoft, AXE remains transparent to the user until called upon by 1
one of over thirty commands.

@ Global search & replacement, including wildcards,
selected changes, & line number references.
® Full character insert, gobble & delete.
® Full statement insert & delete
@ Enhanced cursor movement including search
ahead & position.
® Two packed list edit modes. ‘ l
® Recall editing modes.
® User programmable keyboard macros.
@ Four LIST formats, including unique BREAK LIST
format for easier reading, understanding, & editing
of code. ! I
@ Auto lire-numbering.
® Lower case character entry.
@ Resident BASIC program may be run at any time.
@® Many more features.
® Develop programs quicker & easier, saving hours of
programming cost.
@® Requirements:
Apple [I/11+* Applesoft,
DOS 3.3, 48K Ram

Commands are easy, logical, and operate in the normal Applesoft entry
mode, or in AXE’s editing modes. AXE operates on BASIC code as stored
in memory by Applesoft. No conversions of code to text is required. In b
addition, all Apple Il DOS and Monitor commands are left fully functional. '

Advanced X—tended Erjimr

Available at your local dealer
An invaluable tool at only $69.95

() Versa Computing, inc.

3541 Old Conejo Road, Suite 104
Newbury Park, CA. 91320 (805)498-1956

*Apple II/11+, and Applesoft
are registered trademarks
of Apple Computer, Inc.
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Binary Storage
Array Retrieval

and

A technique for extremely fast
110 of arrays on disk is
presented. It is accompanied by
a demonstration program and a
discussion of the representation
of arrays in Applesoft. The
method may be extended to
other floating-point BASIC
languages.

Hank Blakely
122 6th Street, S.E.
Washington, D.C. 20003

The DOS textfile facility, although
very useful for other purposes, is not an
especially good method for storing and
retrieving array data. In fact, compared
to other DOS routines, particularly the
binary save and load process, the text-
file is extremely slow. An array of
30,000 elements requires two to three
minutes to be saved to a textfile. An
equivalent amount of data can be zip-
ped onto the disk as a binary file in
about thirty seconds.

Moreover, since textfiles are literal,
rather than symbolic representations of
data, they do not use space efficiently.
An array value such as 123.123456 re-
quires 11 bytes — one for each charac-
ter — to be stored in a textfile. Com-
pare this to the five bytes required for
floating-point storage in core memory.
Also, since textfiles are finicky about

;' they are not normally capable of
saving and loading absolutely faithful
images of string arrays.

Of course, textfiles do offer certain
advantages over other forms of storage.
For example, the APPEND command
will link data to an existing file
without needing to first read the file,
add data, and then rewrite. The POSI-
TION command, the B(yte) parameter
specification, and the random access
configuration allow the operating sys-
tem to ‘‘reach into'’ the file and extract
or replace specific records, fields or
characters.

However, for those storage and
retrieval applications that are not con-
cerned with that level of manipulation,
(particularly in cases where data is to
be written read as an entire file}, it is
much faster and less cumbersome to
BSAVE arrays directly to disk as binary
files.

The following is a generalized meth-
od for implementing this process in
Applesoft or, by extension, any similarly
configured member of the Microsoft
BASIC family. Although the tech-
niques are comparatively simple, they
need to be approached with a little
forethought and some understanding of
the principles involved.

How Applesoft Variables are Stored

As they are encountered within a
program, all Applesoft variables are

LOMEM setting (usually coincident
with the end of the program itself, but
occasionally set higher). The variable
space is partitioned into two segments
for simple and array variables.

The addresses for the first segment,
simple variables, are stored in decimal
locations 105/106 and 107/108. The
addresses for the array variables in the
topmost segment, are in locations 107/
108 and 109/110.

These two segments contain all of
the information necessary to allow an
Applesoft program to find and manipu-
late all of the numeric variables.
Strings, however, are another matter.
Although the program and the numeric
variables build from the bottom of user
memory, strings start at the HIMEM
setting and extend downward toward
the top of the numeric value segment.
In fact, it is the constantly narrowing
gap between these two stacks that leads
to the frequently sudden and annoying
'garbage collection'’ process. The
memory location of the last string
stored is designated '‘start of string
storage’’' and its address is at decimal
locations 111/112.

The string storage area, however,
contains only the literal elements of
the strings. Applesoft locates these
elements by referring to addresses
located within the appropriate segment
of the variable space that '‘point’’ to

accepting such delimiters as '',’" and stored in a space that begins at the each string.
2 X NUMBER OF
/ DIMENSIONS
NEXT NUMBER SIZE OF - SIZE OF FIRST
NAME VARIABLE OF N-TH [~~~ 777 FIRST ARRAY
OFFSET DIMENSIONS DIMENSION DIMENSION ELEMENT
) NAME-F1 NDER/
“ADDR"” VARIABLE ROUTINE
CALCULATED TO HERE LANDS HERE
Figure 1: Common Header for Variable Files
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Applesoft Array Storage

Each array within the array stack is
defined by a variable file — a unique
range of data that consists of two parts:
an introductory header containing in-
formation relating to the nomenclature
and structure of the array, and a trailer
that contains the field of array values,
or pointers to string array elements.

As shown in figure 1, the first seven
bytes of the header are exactly the same
for all three variable types, and are
allocated as follows:

uniquely coded by turning the high
bit of each character on or off, to
indicate the type of variable.

Two bytes for the value of an offset
which, when added to the initial ad-
dress of the current variable file,
gives the address of the next vari-
able in memory, and therefore im-
plies the absolute length of the cur-
rent file.

One byte for the number of dimen-
sions in the array.

From here the header adds two
bytes for each dimension in the array.
Since Applesoft limits the number of
dimensions in an array to 88, the
header length will always be between
seven and 181 bytes.

As shown in figure 2, the length of
the trailer for each file varies according
to the number and type of the array
elements. Each real variable requires
five bytes to accommodate the floating-
point format. Each integer value re-
quires two bytes for reverse-order nota-
tion (most significant byte first). Each

Two bytes for the first two char-
acters in the variable's name. These
are ASCII equivalents, and are

Two bytes for the size of the Nth
array dimension.

string pointer requires three bytes —
one for the string length, and two for
the address.

FLOATING™ I expoNENT MANTISSA MANTISSA | MANTISSA | MANTISSA
POINT
MSB LSB
STRING LENGTH ADDRESS : ADDRESS :
LOW BYTE HIGH BYTE
INTEGER VALUE VALUE:
HIGH BYTE | LOW BYTE
Figure 2: Structure for Each Array Element by Type

Your Apple too slow?
Not anymore...

Now you too can write 6809 programs for your Apple Il that are
DOS5 3.3 comparible. Bur you don't have to stop there, you can
also program your Apple II's 6502 and the 6809 of THE MILL to run
SIMULTANEOUSLY.

THE ASSEMBLER DEVELOPMENT KIT, including THE MILL, is a full
fearure assembler, designed o use the rext editing system of your
choice. The system will also boost your computer programming
producriviry, since the 6809 is today's easy to learn and program
computer. Take advantage of the 8-bir 6502 and the 16-bir
abilities of the 6809 running at the same time, create your own
MULTIPROCESSING ENVIRONMENT on the Apple II.

PurTHEMILL into your Apple Il and ger power, performance and
price marched by no other personal computer. STELLATION TWO
offers a full 1 year warranty and a 60 doy money back guarantee,
if you're not complerely satisfied with the power of THE MILL,

Shop around, then compare the service, quality, price and
power of THE MILL. Take this ad to your local Apple Dealer and see
the endless possibilities of adding THE MILL to your Apple II.

THE MILL TRANSFORMS
THE 8-BIT APPLE Il
info @ computer thar acts lilke a
16-bir machine. THE MILL has
unique hardware fearures that

. permit the 6809 ro run af full
& speed (1 megahenz) and
allow rhe 6502 to run ar
20% ofits normal
speed —

AT THE SAME TIME!

Find our about
THE MILL and ger
involved with the
hottestirern on the
personal computer
marler roday.
No existing personal compurer
can give you the power,

performance and price of THEMILL'S ke : @”‘652-5\ S P&Q\‘: we0®
. ; o o
6809-6502 combination. et m\.\‘.\gt B\\ﬁ‘,\e . ol 0\&@
o w?® o e
ae” "\ﬁ"\ (W
PO. BOX 2042 -No e
SANTA BARBARA, CA. 93120 o°

(805) 966-1140




Storing and Retrieving Arrays

Program B.MODE demonstrates the
array filing method.

A choice of ""W"' from the selection
menu creates three test arrays based on
the squares and cubes of 10 elements
(two 100-element integer and real
types, and one 1000-element string
type), and transfers control to the first
address calculation routine ‘‘strings’’
at line 410.

Line 420 equates the zero-th ele-
ment of the array to itself. This has the
effect of invoking an Applesoft internal
locator routine that first locates the
array in the variable space, and then
deposits its address in decimal loca-
tions 131 and 132. The values in these
two registers are then transferred to
two ''safe’’ locations so they will not
be lost when another variable is
referenced. DMEN is then set to the
number of dimensions, and control is
transferred to the SAVE and LOAD sec-
tion beginning at line 340.

The SAVE and LOAD routine calcu-
lates the location and length (ADDR
and LGTH) of the variable file by start-
ing at the address in the '‘safe’’ loca-
tions and counting back three bytes
plus two times the number of dimen-
sions to the next-variable offset. The
resultant range of data is then BSAVEd
to disk. The same calculations are per-
formed for the '"R"’ (for "Read’’| selec-
tion, but, of course, the length para-
meter is not used.

This basic process is the same for
the storage and retrieval of all three
array types. There is, however, one
important difference in the process for
string arrays. Since the actual strings
are not located in the same area as their
pointers, it is necessary to determine
their locations and establish a separate
file for them. Accordingly, line 440
resets ADDR to the location of the
zero-th element, and sets LGTH equi-
valent to the difference between ADDR
and STRG. This memory range is then
either BSAVEd or BLOADed, depend-
ing on the menu selection.

Comparisons and Conditions

The differences, in terms of speed of
execution and storage space, are im-
pressive, and grow more so as the arrays
increase in size. Figure 3 compares read
and write timings and sector storage for
text vs. binary files for the 10-element
base test array. It also shows similar
comparisons for the same array limited
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100 REM B.MODE

110 D$ = CHR% (4):FILE$ = "":SL$ = ""

120 DIM CHAR$(9,9), IGER%(9,9,9),REAL(9,9)

130 ADDR = 0:LGTH = 0:STRG = 0:J = O:K = O0:DMEN = 0O

140 REM

150 REM CONTROL

160 TEXT HOME : VTAB 23: HTAB 1: INPUT "READ OR WRITE (R/W) *
3SL$: IF 5 L% < > "R" AND SL% < > "W" THEN 160

170 IF SL$ = "R" THEN 410

180 IF SL$ = "W" THEN GOSUB 200: GOTOD 410

190 REM

200 REM TEST ARRAYS

210 STRG = PEEK (111) + PEEK (112) % 256

220 FOR J =0 TO 9: FOR K = 0 TD 9

230 CHAR$(J,K) = "ROW " + STR$ (J) + "," + "“COL " + STR$ (K)

240 NEXT : NEXT

250 FOR J =0 TO 9: FOR K = 0 TO 9

260 REAL(J,K) = J % 10 + (K / 10)

270 NEXT : NEXT

280 FOR J =0 TO 9: FORK =0 TO 9: FOR I = 0 TO 9

290 IGERW(J,K,I) = J ¥ 100 + K ¥ 10 + I

300 NEXT 1 NEXT ¢ NEXT

310 PRINT FRE (0)3; CHR$ (7)

320 TEXT : RETURN

330 REM

340 REM SAVE & LDAD

350 ADDR = ( PEEK (254) + PEEK (255) % 256) - X — 2 x DMEN

360 LGTH = ( PEEK (ADDR) + PEEK (ADDR + 1) % 25&)

370 IF SL% = "W" THEN PRINT D$"BSAVE "FILE$;",A";ADDR;",L"LGTH

380 IF SL$ = "R" THEN PRINT D$"BLOAD "FILE$:;",A";ADDR

390 RETURN

400 REM

410 REM STRINGS

420 CHAR$%{(0,0) = CHAR%$(0,0): POKE 254, PEEK (131): POKE 285,
PEEK (132)

430 DMEN = 2:FILE$ = "CF.FILE": GOSUB 340

440 ADDR = PEEK (ADDR + 4 + 2 % DMEN) + PEEK (ADDR + S + 2 x DMEN)
¥ 256

450 LGTH = STRG - ADDR

460 IF SL$ = "W" THEN PRINT D$"BSAVE CS.FILE,A"ADDR",L"LGTH

470 IF SL$ = "R" THEN PRINT D$"BLOAD CS.FILE,.A"ADDR

480 REM REALS

490 REAL(0,0) = REAL(0,0): POKE 254, PEEK (131): POKE 255,
PEEK (132)

500 DMEN = 2:FILE$ = "RL.FILE": GOSUB 340

510 REM INTEGERS

520 IGERY%(0,0,0) = IGER%(0,0,0): POKE 254, PEEK (131): POKE 255,

PEEK (132 )

530 DMEN = 3:FILE$% = "IG.FILE": GOSUB 340

540 REM

550 REM DISPLAY

560 PRINT CHRS$ (7)

570 TEXT : HOME

SB0 PRINT "STRINGS:": FOR J = 0 TO 9: FOR K = 0 TO 9:
FRINT CHAR$(J,K)" "3z NEXT : PRINT : PRINT NEXT

590 VTAB 23: HTAB 1: INPUT "NEXT “;SL%

600 TEXT 1 HOME

610 PRINT "REALS:": FOR J = O TO 9: FOR K = 0 TO 9: PRINT REAL
(J )" "33
NEXT : PRINT : PRINT : NEXT

620 VTAB 231 HTAB 1: INPUT "NEXT "§SL%

&30 TEXT ¢ HOME

640 PRINT "INTEGERS:": FOR J = 0 TD 9: FOR K = 0 TO %1
FOR I = 0 TO 9: PRINT
IGERYL(J,K,I)" "3t NEXT 3 PRINT : PRINT : NEXT PRINT : NEXT

to five elements (25 numerics, and 125
strings), and expanded to 20 elements
(400 numerics and 8000 strings).

Although the improvements in
speed and space utilization depend on
the size of the elements involved, it ap-
pears that most arrays can be saved and

MICRO - The 6502/6809 Journal

loaded in from four to 14 times faster
than textfiles, and may take up only
half the space for numeric arrays, while
sacrificing only a few sectors for strings.

When using this technique, one or

two conditions need to be observed.
First, the address calculations for the

85



TEXT BMODE TEXT BMODE TEXT BMODE
WRITE TIME 0:57 0:14 6:44 0:37 0:13 0:11
READ TIME 0:51 0:10 6:31 0:28 0:08 0:07
SPACE; SECTS k\\\'\\\\\\\\\\\\\\\,\‘ \&\§
CHAR. - TEXT 6 6 22 20 3 3
CHAR. - PTRS - 3 5 6 - 2
REALS 3 4 10 9 2 2
INTEGERS 17 9 143 64 3 3

10-ELEMENT BASE

20-ELEMENT BASE

Figure 3: Comparison of Timing and Sector Usage for Various-Sized Types of Arrays.

5-ELEMENT BASE

string elements are based on the posi-
tion of the zero-th element of the array.
If that element is located within the
program itself, the SAVE and LOAD
routine will consider its position to be
the start of the string file, and will at-
tempt to save everything from there up
to STRG.

Second, from the point where the
zero-th element is first invoked to the
point where the array is saved or loaded,
any variables, particularly simple
variables, referenced or assigned, must
have been previously dimensioned.
Otherwise the variable stack will be
shifted up to accommodate them, and
the locational references will become

meaningless. This is not a problem
once the BSAVE or BLOAD process has
been completed.

Finally, the FRE(0) statement is ab-
solutely necessary to force a garbage
collection and to reduce the size of the
string file.

Extension to Other Systems

This method should be simple to
implement in other versions of Micro-
soft BASIC, or any floating-point
BASIC that structures and stores its
variables in a similar manner. Or it
could be implemented on a BASIC that
has some provision for locating and

saving the addresses of specific array
elements. Given those prerequisites, all
you need to do now is to determine the
system-specific addresses for array
space, string storage, and the locator's
variable address dump, and to make the
appropriate substitutions.

Hank Blakely is president of the Athena
Group, a federally-certified corporation
specializing in microsystem design for
business and government. He has used an
Apple II for three years, and is fascinated
with graphics, artificial intelligence, and
robotics.
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A menu driven
data base management
system for
multi-data base
applications

\r\\- on-line
\ﬁc data retrieval
$50.00
Data base
management system
$200.00
plus
Accounting
package
$150.00
Stock portfolio
150.00
Stock financial
statement analysis
$250.00
for 8” floppy/hard disc
under OS65U
write for details
Genesis Information
Systems, Inc.

P.O. Box 3001 = Duluth, MN = 55803
Phone 218-724-3944

L a7 PaeTAL 7

BY CRSES, INC.
DESIGNED TO PROTECT YOUR COMPUTER

Features —
* Rigid Shell Made of Plywood
Supported High Impact ABS.
* Shock Resistant Foam Lining.

* Heavy Duty Hardware
Includes Key Locking Latches

* Bound Metal €dges.

* Interlocking Tongue and
Groove €xtrusion, Mating Lid
and Bottom.

Apple Il Plus 2 Drives $175.00

OTHER
MODELS
AVAILABLE

CLUB AND DEALER DISCOUNTS AVAILABLE
CASES, INC.  P.O. Box 33820 Seattle, WA 98133 (206) 365-5210




IF YOU CONSIDER THE PRICE, COGNIVOX AT $249 IS THE BEST

BUY IN VOICE 1/0.

IF YOU CONSIDER THE PERFORMANCE, YOU WILL BUY IT.
BECAUSE COGNIVOX OUTPERFORMS ALL VOICE INPUT OR OUTPUT

PERIPHERALS FOR THE APPLE Il.

AT ANY PRICE.

COGNIVOX VIO-1003 is a state-of-the-art
Speech Recognition and voice output peripheral
for the APPLE II computer. It enables the APPLE
to recognize words or short phrases spoken by the
user and it can talk with natural sounding voice.

SPEECH RECOGNITION

COGNIVOX recognizes words (such as “one,”
“enter,” etc.) or short phrases (like “total
amount,” “net weight,” ete.) from a vocabulary
of 32 entries. The vocabulary entries are chosen by
the user to suit his application. Then COGNI-
VOX is “trained” to the vocabulary by repeating
each entry three times into the microphone under
the prompting of the system.

During training, COGNIVOX analyzes the
voice of the user and compresses all the important
information in each entry into 48 bytes of data
called the reference pattern. When training is
complete, words spoken in the microphone are
similarly analyzed and the resulting 48-bit pattern
is compared with all the reference patterns to ob-
tain a best match.

The power of COGNIVOX is derived from pro-
prietary pattern generation and pattern matching
algorithms that allow quick and easy training and
give a recognition accuracy equal to much more
expensive units.

Vocabularies larger than 32 words are possible
by swapping reference patterns in memary using a
key word, for example, “change vocabulary.” Or
the swap can be performed under program con-
trol.

VOICE OUTPUT

COGNIVOX can talk with a vocabulary of 32
words or short phrases, No restrictions are placed
on the vocabulary which can be programmed
simply by saying the words into the microphone.,
The speech waveform is then digitized using a
data compression method and stored in memory.

When voice output is desired, the selected word
or phrase is reconstructed and played back using a
built-in speaker/amplifier. A jack is also provided
that allows connection to external amplifiers or
speaker.

This method of voice output offers two very im-
portant advantages: First, the user has full control
over the selection of the vocabulary and the type
and tone of voice. Second, the voice output is nat-
urally sounding human speech which is pleasant
and easy to understand. These features are not
available in most other voice output devices in the
market.

The voice output and speech recognition voca-
bularies are independent of each other and can be
different. Thus it is possible to establish a dialog
with the computer.

USING COGNIVOX

COGNIVOX is designed for extreme ease of
use. It is a complete system, fully assembled and
tested, including hardware in an instrument case,
microphone, power supply, cassette with software
and user manual. It plugs into the game /O port
in the APPLE and does not use up the valuable
peripheral slots,

Software provided with COGNIVOX include
demonstration programs and two voice operated,
talking video games. All programs are unprotect-
ed so that the user can examine and modify them.

An optional diskette for DOS 3.3 includes all
cassette software plus disk facilities to store and
retrieve vocabularies on disk.

Adding voice 1/O to your own programs is very
simple. A statement in BASIC is all that is needed
to either recognize or say a word, Complete in-
structions on how to add voice to your programs
are given in the manual.

APPLICATIONS

COGNIVOX adds a whole new dimension to
man-computer interaction. It can be used for data
and command entry when hands and/or eves are
busy. As an educational tool. As an aid to handi-
capped. As sound effects generator. As a tele-
phone answering machine. As a talking calcula-
tor, or talking clock.

The list is endless. With a BSR home controller
interface it can be used to control by voice ap-
pliances and lights around  the house. With an
IEEE 488 interface card it can be used to control
by voice instruments, plotters, test systems. And
all these devices could talk back. saving their
readings, alarm conditions, even their name,
Finally, COGNIVOX is a super toy, a fascinating
device to play with. Imagine an adventure game
that talks to warn you of danger and listens to
your commands!

ORDER COGNIVOX TODAY

defects.

To order COGNIVOX by phone, call us at (805) 685-1854, 9AM to 4PM PST. Monday through Fri-
day, and charge it to your MASTERCARD or VISA. Or you can order by mail. Send us a check or
money order for $249 plus $5 shipping and handling (CA residents add 6% tax). Software on
diskette (DOS-3.3) order part # DSK-3.3, $19. Foreign orders welcome, add 10% for air mail
shipping and handling. COGNIVOX is backed by a 120 day warranty against manufacturing
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SPECIFICATIONS

Recognizer type:

Isolated word, speaker dependent.

Vocabulary size:

32 words or short phrases for both recognition and
voice response.

Dialog capability:

Recognition and response vocabularies can be dif-
ferent.

Word Duration

Greater than 150 ms and less than 3 seconds.
Silence gap between words:

150 ms minimum,

Training required:

Must pronounce vocabulary 3 times to train
recognizer. Allows words to be individually
retrained.

Recognition accuracy:

Up to 98%. Recognition accuracy depends on
speaker experience and choice of vocabulary.
Type of voice output:

Digital recording of user voice.

Audio output:

130 mW

Frequency response:

100 to 3200 Hz.

Power consumption:

120 mW during recognition, 350 mW maximum
during speech output.

Power supply:

9V DC, 300 mA, unregulated.

Dimensions:

5"x 6"x 1.257

Memory requirements:

Approx. 4K bytes for program and tables. 1.5K
bytes per sec. of speech for storage of voice
response vocabulary (Approx. 700 bytes per
word).

VOICETEK

DeptG, P.O. Box 388
Goleta, CA 93116

ALSO AVAILABLE for COMMODORE
COMPUTERS and the AIM-65.
CALL or WRITE for MORE INFO.

87
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This beautiful and sophisticated simulation offers superior ball action,
superior flipper control, and many subtle perfections which will result in
your superior enjoyment.

Please don’t compare A2-PB1 Pinball with other pinball simulations.
Nothing else even comes close. $29.95

The engineering and graphics experts
opening a new era in computer simulation.

suoLOGIC

Communications Corp.

See your dealer . . . 713 Edgebrook Drive

i ; - - hampaign, IL 61820
or for direct orders, add $1.50 and specify UPS or first class mail. C ’

lllinois residents add 5% sales tax. [21 7) 359-8482

Visa and MasterCard accepted. Telex: 206995



A Disassembiler for the 6809

Here’s a description of the
operation of a disassembler for
the 6809 microprocessor. The
disassembler is written in
Microsoft BASIC and will run
either on the Apple Il computer
(using Applesoft) or on the
Radio Shack Color Computer.

Mark J. Borgerson
1624 NW Kings Blvd.
Corvallis, Oregon 97330

In this article I will describe the
development and use of a simple dis-
assembler for the Motorola M6809
microprocessor. The disassembler is
written in Microsoft BASIC and the
source code appears at the end of the
article. The program is designed to run
on the Apple II computer. I originally
developed the program on a Radio
Shack color computer, but transferred
it to the Apple to take advantage of the
superior operating environment provided
by Apple DOS 3.3. Since both Apple-
soft and Radio Shack Color BASIC were
originally developed by Microsoft,
transferring the program was fairly sim-
ple. Only a few changes in the input
and output routines were needed to
make the program run on the Apple.
Conversely, it should be simple to
make the necessary changes in the pro-
gram so that it will, once again, run on
the Radio Shack computer.

Disassembler Fundamentals

A disassembler is a program which
will read a machine language program,
either from memory or from some
storage device, then produce a listing of
the opcode mnemonics and their
associated data bytes. Some dis-
assemblers generate output that in-
cludes labels for all branches and
referenced data locations. This type of
disassembler, called a ''source code
generator,”’ can be used to produce a
text file which may be modified and
reassembled.
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@: NEG D k% Vo ARk vV CcoM
8: ASL D ROL D DEC D R
16: *ns ¥k vV  NOP H SY¥YNC
24: **% V  DAA H ORCC M **»*
32: BRA R BRN R BHI R BLS
4@: BVC R BVS R BPL R BMI
48: LEAX X LEAY X LEAS X LEAU
56z %A V RTS H ABX H RTI
64: NEGA H *** N kA vV COMA
72: ASLA H ROLA H DECA H *=**
8@: NEGB H *#** V. kAR vV COMB
88: ASLBE H ROLB H DECB H *#*#*
96: NEG KRRk vV ks vV COM
124: ASL X ROL X DEC X Ak
112: NEG E %% VR vV COM
128: ASL E ROL E DEC E ki
128: suBA M CMPA M SBCA M SUBD
136: EORA M ADCA M ORA M  ADDA
144: SUBA D CMPA D SBCA D SUBD
152: EORA D ADCA D ORA D ADDA
l6@0: SUBA X CMPA X GSBCA X SUBD
168: EORA X ADCA X ORA X ADDA
176: SUBA E CMPA E SBCA E SUBD
184: EORA E ADCA E ORA E ADDA
192: SUBB M CMPB M SBCB M ADDD
20@: EORB M ADCBE M ORB M ADDB
2¢8: SUBB D CMPBR D SBCB D ADDD
216: EORE D ADCB D ORB D ADDB
224: SUBB X CMPB X SBCB X ADDD
232:; EORB X ADCB X ORB X ADDB
24@: SUBB E CMPB E SBCB E ADDD
248: EORB E ADCB E ORB E ADDB

MR XOUZ WA XX OO RZwWwamNaXSISIoXOoOD<sToOO

Table 1: Mnemonics and Type Indicators for the First 255 Opcodes

LSR D kx% V ROR D ASR D
INC D T8T D JmMP D CLR D
ookl Vo Rk V LBRA L LBSR L
ANDCC M SEX H EXG 1 TFR 1
BCC R BCs R BNE R BEQ R
BGE R BLT R BGT R BLE R
PSHS 2 PULS 2 PSHU 2 PULU 2
CWAI 2 MUL H -#*ks vV  SWI H
LSRA H *#** V. RORA H ASRA H
INCA H TSTA H **% V CLRA H
LSRB H **% V RORE H ASRB H
INCE H TSTB H *** V CLRB H
LRS X hik V ROR X ASR X
INC X TsT X JMP X CLR X
LSR g i V  ROR E ASR E
INC E TST E JMP E CLR E
ANDA M BITA M LDA M, e v
CMPX 3 BSR R LDX 3 kkw v
ANDA D BITA D LDA D STA D
CMPX D JSR D LDX D STX D
ANDA X BITA X LDA X BTA X
CMPX X JSR X LDX X 5TX X
ANDA E BITA E LDA E STA E
CMPX E JSR E LDX E 8TX E
ANDB M BITB M LDB M Ak v
LDD 3 kkk vV LDU 3 mkn v
ANDB D BITB D LDB D STB D
LDD D STD D LDU D STU D
ANDB X BITB X LDB X STB X
LDD X ETD X LDU X STU X
ANDBE E BITE E LDB E &STB E
LoD E &STD E LDU E STU E

256: 1@21LBRN L 1@22LBHI
260: 1@25LBCS L 1@26LBNE
264: 1@29LBVS L 122ALBPL
268: 1@2DLBLT L 1@2ELBGT
272: 1@B3CMPD 3 188CCMPY
276: 1B9CCMPY D 1B9ELDY
280: 1@ACCMPY X 1@AELDY
284: 1PBCCMPY E 1BBELDY
288: 1@DELDS D 1@DFSTS
292: 1PFELDS E 1@FFSTS
296: 118CCMPS 3 1193CMPU
308: 1l1ACCMPS X 11B3CMPU

moEBoOEXOw -

Table 2: Opcodes and Mnemonics for Special Opcodes

1@23LBLS L 1@24LBCC L
1@27LBEQ L 1@28LBVC L
1@2BLBMI L 1@2CLBGE L
1@2FLELE L 183FSWI2 H
1@BELDY 3 1@93CMPD D
1@9FSTY D 18A3CMPD X
1BAFSTY X 1PB3CMPD E
1@BFSTY E 1@8CELDS 3
13EELDS X 1BEFSTS X
113FSWI3 H 1183CMPU 3
119CCMPS D 11A3CMPU X
11BCCMPS E LAST MNEMONIC

The simpler disassemblers, like the
one accompanying this article, simply
produce a listing of addresses, opcodes
and data bytes. The output is not suit-
able for reassembly without a lot of
editing. The simpler disassemblers are
generally used to examine code in
memory, either to verify code you have
written yourself, or to delve into the
operation of code written by someone
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else. For instance, [ have used the 6809
disassembler on the color computer to
examine the code in the BASIC ROMs
to find out how BASIC uses different
areas of memory.

There are two possible approaches
to take in writing a disassembler. First
you examine each opcode byte, break it
into a bit pattern which represents the
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mnemonic and addressing mode, then
look up the proper mnemonic string in
a table. If you examine a table of op-
codes for the 6809, you will find that
certain combinations of bits in the op-
code bytes always occur with a par-
ticular addressing mode. By using logic
and bit manipulation, you can deduce
the proper mnemonic and addressing
mode for the opcode byte. (This is the
type of disassembler built into the Ap-
ple monitor.) However, I discarded this
approach for two reasons:

1. The bit manipulations involved are
most casily done in machine lan-
guage — I was working with BASIC.

2. The wide variety of addressing
modes available for the 6809 makes
this approach more complex than
when using a simpler processor like
the 6800 or 6502.

The second approach to writing a
disassembler is to use each opcode byte
as an index into a table which contains
both the mnemonic string and an in-
dicator of the addressing mode. I chose
this method because it is well-suited to
implementation in Microsoft BASIC,
which has an excellent string array
facility. This approach requires a data
array of at least 256 strings to hold each
of the mnemonics (or an indicator for
an illegal opcode byte — the 6809 has
34 of these). This method must also
cope with the fact that there are 47
two-byte opcodes for the 6809.

The two-byte opcodes all have a
first byte which is either $10 or $11.
This simplifies the procedure for match-
ing the opcode bytes to the mnemonics
somewhat, but we would still need two
more tables of 256 strings if we want to
use the second byte as an index into a
table for these instructions. Rather
than set up this additional array space, I
simply added the hexadecimal opcode
representation to the beginning of the
mnemonic string, Now, whenever the
first byte of an opcode is $10 or $11, I
simply search the mnemonic array un-
til I find an entry which has the same
hexadecimal representation as the code
in memory.

Each mnemonic string ends with a
single character which indicates the ad-
dressing mode for the opcode. Table 1
shows the mnemonic strings for the
single byte opcodes. Table 2 displays
the mnemonics and addressing modes
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Device number for output 1 =console, 2 = printer
The string which contains the output line of disassembled code
A number representing a hexadecimal 16-bit word

A string which contains a representation of a 16-bit hexadecimal

A string representing a byte in hexadecimal form
The address of the next byte to be fetched from memory
The value of the most recently fetched opcode

A number representing an effective address — usually the target

A number representing the particular indexing mode determined
A string which contains the data bytes for any data following the

A byte which represents the registers to be pushed or pulled

Table 3

MN$(305] The array of mnemonic strings
PR
(O}
HW
HW$

word
BT A number representing a hexadecimal byte
BT$
AD
OoP
EA

of a branch opcode
PB The post byte in an indexed mode instruction
M

by a post byte
CD$

opcode
RR
RR$ The hexadecimal string representation of RR

for the two-byte opcodes. The address
mode characters indicate the following
types of addressing:

D Direct page

V Invalid opcode

R Relative addressing

X Indexed addressing

H Inherent mode

E Extended (16-bit) addressing

M Immediate mode (with 8-bit data)
Long branch (16-bit offset)

Push or pull with single post-byte
Two-register mode (as in TFR X,D)
Immediate addressing with 16-bit
data

o B

The program (listing 2) runs in a
tight loop contained in lines 110 to
390. In this loop the first opcode byte is
read from memory (line 130) and the
matching mnemonic is determined.
Opcodes are matched to mnemonics in
subroutines beginning at lines 7000 and
7500. The first of these determines
mnemonics for single-byte opcodes,
the second the mnemonics for two-byte
opcodes.

The series of IF statements in lines
170-270 determines the addressing
mode and call subroutines appropriate
to each addressing mode. See table 3 for
a list of the most important variables in
the program and their functions.
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Using the Program

The disassembler is very simple to
use. When you run the program it will
ask for the hexadecimal address where
you start the disassembly. Once you
have entered the address, it will ask
you whether you want the output di-
rected to the screen or the printer. After
disassembly begins, the program is not
particularly fast. This isn't much of a
problem since the output scrolls by ata
comfortable reading rate when it is
directed to the screen. If I find a par-
ticularly interesting spot, I halt the pro-
gram by hitting any key on the key-
board. Hitting another key will resume
the disassembly, hitting an ESC will
restart the program and ask you again
for the starting address and output
device. Listing 1 is a sample of the out-
put. (This particular code is part of a
video driver for the Apple.)

1 hope this program will be useful to
any of you who are using the 6809 pro-
cessor. Although BASIC may not be the
best language for writing this type of
program, sometimes you have to use
the language available. This was cer-
tainly the case when I first purchased
my Color Computer. Even if you are
not using the 6809, the techniques used
to decipher the bit patterns may in-
terest you if you would like to work
with other processors.
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Listing 1: Sample of Disassembled Code Listing 2: 6809 Disassembler
: 1@ REM 6809 DISASSEMBLER
15 HIMEM: 20800
7877: 34 36 PSHS A,B,X,Y, 28 REM  M.BORGERSON
7879: 7D C@@d TST  $C000 38 REM  12/25/88
787C: 2A 8C BPL $78BA 4@ DIM MN$(385):H$ = "B123456789ABCDEF"
787E: 17 8171 LBSR $79F2 50 GOSUB 9808: REM READ DATA
7881: 81 93 CMPA  #$93 6@ REM GET STARTING ADDRESS
7883: 26 @5 BNE  $788A 7@ HOME : PRINT " 6809 DISASSEMBLER V1.8"
7885: 17 816A LBSR $79F2 74 PR = @
7888: A6 E4 LDA  ,S 8¢ PRINT : INPUT "HEX ADDRESS:";HAS
788A: BA 80 ORA  £S80 9@ GOSUB 91@@: REM  CONVERT TO DECIMAL NUMBER
788C: 81 A@ CMPA  #SAD 12@ AD = HD
788E: 2C 4B BGE  $78DB 185 INPUT "OUTPUT TO SCREEN (1), OR PRINTER (2)?";PR
7898: Bl 8D CMPA  #58D 166 IF (PR < 1) OR (PR > 2) THEN 1@5
7892: 27 56 BEQ  S78EA 118 REM  NOW GO INTO LOOP
7894: 81 B8A CMPA  #58A 115 0§ = "
7896: 27 54 BEQ $T8EC 120 HW = AD: GOSUB 80@8:08 = HWS + ":"
2898: 81 87 CMPA $587 13@ OP = PEEK (AD): IF ((OP = 16) OR (OP = 17)) THEN GOSUB 7588: GOTO 15@
789A: 26 85 BNE  $78Al 148 GOSUB 7080
789C: 35 36 PULS A,B,X,Y, 15¢ REM NOW ASSEMBLE OPCODE STRING
789E: 16 00B6 LERA 57957 17¢ IF TYS = "H" THEN GOSUB 400
78A1: 81 88 cMPA 588 186 IF TY$ = "D" THEN GOSUB 508
78A3: 26 17 BNE  $78BC 19¢ IF TY$ = "R"™ THEN GOSUB 1006
78A5: @A 24 DEC  $24 208 IF TYS = "M" THEN GOSUB 1560
T8A7: 2A 11 BPL  $78BA 218 IF TYS = "E" THEN GOSUB 2080
78A9: 96 20 LDA 528 220 IF TYS = "V" THEN GOSUB 2580
78AB: 9B 21 ADDA $21 23@ IF TY$ = "X" THEN GOSUB 3080
78AD: 4A DECA 248 IF TYS = "1" THEN GOSUB 4800
78AE: 97 24 STA 524 258 IF TY$ = "2" THEN GOSUB 4568
7888: @D 25 TST  $25 260 IF TY$ = "L" THEN GOSUB 5088
7882: 27 06 BEQ  $78BA 27@ IF TY$ = "3" THEN GOSUB 5500
78B4: @A 25 DEC  $25 280 GOSUB 60@80: REM PRINT OPCODE STRING
78B6: 96 25 LDA  §25 298 IF PEEK (49152) > 128 THEN 358
78B8: BD TE BSR  §7938 39¢ GOTO 110
J8BA: 35 Bé6 PULS A,B,X,Y,PC, 3182 REM **dhdddbkkhhhhhdhhhhhhddhhdhhhhhhhbhhhhhhhhdhhhhbrbddd
78BC: 81 9D CMPA  #59D 35¢ REM KEYBOARD HALT
78BE: 26 84 BNE  $78C4 360 GET Q$
78C@: 8D 51 BSR  $7913 378 IF Q$ = CHR$ (27) THEN PRINT CHR$ (4);"PR#8": PRINT : GOTO 88
78C2: 35 B6 PULS A,B,X,Y,PC, 39¢ GET Q$: GOTO 1ll@
78C4: 81 8C CMPA  #$8C 460 REM  INHERENT MODE
78C6: 26 05 BNE  $78CD 420 0% = 0% + CD$ + " " 4+ MNS$: RETURN
78C8: 17 889D LBSR $7968 560 REM DIRECT MODE {Continued)

SINGLE DISK for PET

$46000 AN

The PEDISK Il by cgrs MICROTECH is a high-performance
FLOPPY DISK system for the Commodore PET, Rockwell AIM

“You put what in your
Apple computer?”’

Investments. Account data. Wills, Phone lists. Sooner or later you will create a file

&

ds K SYM inte which you will write some very confidential information. And that's why
and Synerte ] Passage Research has developed a special utility that will encrypt that DOS 3.3 file
through software routines rather than the expensive (and conspicuous) black-box
H'GH SPEED +IIM CMPATIBLE approach. Now vou have the means (o keep vour private affairs private. Totally
+HIGH CAPACITY +EXPANDABILITY private,
| |
; - 5 ; L The bits and bytes of your file will get hopelessly mixed up according to a cipher
Several models are available with either 5% inch or 8 inch “key'* that you keep as secrel as you want. Over one hundred million billion
drives. IBM 3740 data can be exchanged using 8 inch models. The different keys are available for selection. (This many keys may sound like a lot, but
system is expandable! Buy a single drive now and add more drives it's typical of a modern encryption process.)
later!
To make your encrypted file understandable again, all you have 1o do is reactivate
5% MINI FLOPPY DISK SYSTEMS: the appropriate key schedule and run the file back through. 11's easy.
Model 540-1 Singie D_ri\"e- Double DEI"{SEI\J’ (143K) 5460 With this utility {and a few easy-10-learn mnemonic commands) you can creale a
Model 540-2 Dual Drlve, Double DEnslt\f {286K} s750 personalized encryption algorithm that is specially tailored 1o your needs. If you
Model 580-1 Single Drive Quad Density (286K) sm want, you can execule successive encryplions with different keys and then strip off
= 1 . the outer layers, one by one, to reveal the original text. And you can call many
Model 580-2 Dual Drive, Quad Density (572K) 5995 routines from your own application programs to do “‘codebook’’ encryption
8 MINI FLOPPY DISK SYSTEMS: {documentation included).
Model 877-1 Single Drive, IBM standard (295K) $895 ! R
Model 877-2 Dual Drive, |BM standard (590K)  $1240 I assage esecarc
945 Turquoise St. , Suite G
San Diego, California 92109
{4 $39.50 postpaid. California residents add 6% sales tax. Specify Software Package
Low aua""ty,a’.de" Now Mo, U-17 for Apple 11 or Apple 11 + . Memory requirement: standard 48K. Due to
time required for checks to clear Ninancial institutions, please allow 3-5 weeks for
G.E . TOLTON Sysiem & SO“WGTQ Consullqnt disk delivery. Sofiware doc ion shipped i diately upon receipt of
%, order,
Box 40' w"'l'ow GROVE’PA ]9090 215 657 7264 (Apple is a registered trademark of Apple Computer, Inc.)
B e et o e et et
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MICRObits Listing 2 (Continued)
519 BT = PEEK (AD):AD = AD + 1: GOSUB 8500
(Continued from page 56) 520 0§ = 0% + CD$ + " " + BT§ + " " 4+ MNS + "S$" + BTS
539 RETURN
0SI1 65D V3.3. Guide 166¢ REM RELATIVE MODE
: - 18280 EA = PEEK (AD):AD = AD + 1
Contains the bugs, fixes and other data 1630 BT = EA: GOSUB 8580:0$ = 0O$ + CD$ + " " + BT + " "+ MNS
OSI didn't tell you about. Increase 1635 IF EA > 128 THEN EA = EA - 256
compatibi]_it,y and run abjlity between 1840 EA = AD + EA:HW = EA: GOSUB 80@0:05 = 0$ + "$" + HWS
65D V3.X and V3.3. Run extended ig;: RREEURNLDNG BRANCH
utilities “ndcrlva‘a and ng}“’}.‘ TG 1218 EA = 256 * PEEK (AD) + PEEK (AD + 1):AD = AD + 2
Price $14.95 plus $1.00 shipping. 1220 HW = EA: GOSUB 80@0:05 = 0§ + CD$ + " ™ + HWS + " " + MNS
Buffalo Informational Technologies 1239 IF EA > 32767 THEN EA = EA - 65536
209 Richmond Ave. 1240 HW = EA: GOSUB 8@@0:0% = 05 + "$" + HW$
1258 RETURN
Buffalo, N.Y. 14222 1508 REM  IMMEDIATE MODE
1518 EA = PEEK (AD):AD = AD + 1
1548 BT = EA: GOSUB 8580:0$ = 0$ + CD$ + " " + BT§ + " " 4+ MN$ + "§5" +
BT$
6800/6809 Software 1558 RETURN
: : . 2000 REM EXTENDED MODE
Includecsl compatible single-user, multi- 2010 EA = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2
user and network-operating systems, 2020 HW = EA: GOSUB 80@P0:0$ = 05 + CDS + " " + HWS + " " + MNS + "$" + HW$
compilers, accounting and word
processing packages. Free catalog. 2048 RETURN
: 2500 REM  INVALID OP CODE
Software Dynamics 2518 0% = 0% + CD§ + " 2222222"
2111 W. Crescent, Sta. G 2528 RETURN
Anaheim, CA 92801 3068 REM  INDEXED MODE
3¢@5 EAS = "t
Librarian/Contour Mapping 3010 PBE = PEEK (AD):AD = AD + 1: IF PB < 128 THEN 3990
s : 3815 BT = PB: GOSUB 85@@:CD$ = CD$ + " " + BTS
Filing and keyword retrieval system for 3928 PB = PB - 128:RR = INT (PB / 32):AM = PB - 32 * RR
books, articles, excerpts, etc. Produces ggig IMF= 8: Ii; AM > 15$THEN ]$:M = 1:AM = AM - 16
automatic bibliographies. Initial data LE IHosod THEN NS oMM &
bace snchided 56% 85 Contour Mapping: 3950 ON AM + 1 GOSUB 31@0,3158,3200,3256,3308,3350,3400,3450,3580,3550,
: e S : 3 650,3700,3750,3
high quality contouring system for OO - il el i ='0§“f'?{’?“
printer, plotter or CRT. Data and grid 3880 RETURN
transformations, trend surfaces, 3100 REM AUTO INCREMENT BY 1 . .
residuals. Data manager. Geological and 3119 CD$ = CD$ + 105 = 0$ + CD$ + MNS + ",": GOSUB 3958:0% = 05 + "+
geographical software for Apple and other 3126 RETURN
systems. 3156 REM  AUTO INCREMENT BY 2
Geosystems, Inc. 3168 CD$ = CD$ + " ":0$ = 0% + CD$ + MN$ + ",": GOSUB 3950:05 = 0$ + "++
802 E. Grand River "
frs 3176 RETURN
"gil;mé’;gtg?'zgﬂ 48895 3206 REM AUTO DECREMENT BY 1
( ) H 3218 CD$ = CD$ + " ":0$ = 0% + CD$ + MNS + ",-": GOSUB 3950
3228 RETURN
0S| Superboard 3250 REM  AUTO DECREMENT BY 2
Cabinet and Accessories gggg CD$ = CD$ + " ":06 = 0% + CD$ + MNS + ",--": GOSUB 3958
RETURN
Pre-cut pine cabinet kit $27.95 ppd; 3369 REM  ZERO OFFSET
RS-232 interface kit $9.95 ppd; 600 baud/ 3310 CD§ = CD$ + " ":0$ = 0% + CD$ + MNS + ",": GOSUB 3958
band kit $8.95 ppd., complete with §§§g gg:“““ S B B
hardware and well-illustrated instruction 3366 CDS = CDS + ":06 = 0$ + CDS + MNS + "B,": GOSUB 3958
sets. Free catalog of software, hardware, 3378 RETURN
Molex, joysticks, cassettes, kits and more. 3469 REM  ACC A OFFSET
3418 CD$ = CD$ + " ":0§ = 0$ + CD$ + MNS + "A,": GOSUB 3950
gze al:;g;l:;:% 3428 RETURN !
BAT J 3459 REM  NOT VALID
150 Birchwood Roas 3460 0% = 05 + CD$ + " 222?2": RETURN
Lake Marion, IL 60110 3560 REM  8-BIT OFFSET
3519 CD$ = CD$ + " ":BT = PEEK (AD):AD = AD + 1: GOSUB 8580
Matrix Operations in Pascal 3528 CD$ = CD$ + BT$ + " ":EA = BT: IF EA > 127 THEN EA = EA - 256
on the Apple 3530 0§ = 05 + CDS + " " + MNS + STRS (EA) + ",": GOSUB 3958
3548 RETURN
Program matrixcalc provides menu- 3550 REM  16-BIT OFFSET
driven matrix calculations (including 3560 gns = ig$a+ " W:HW = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2:
: 5 : i OSUB . 880
inverse and determinant), matrix scaling, 3578 CD$ = CD$ + HWS:0% = 0§ + CD$ + MN$:EA = HW: IF EA > 32767 THEN EA = EA
and matrix [/O (disk, console or printer) - 65536
($45.00). Easily use matrix operations in 3580 0% = 0% + STRS (EA) + ",": GOSUB 3950
your Pascal programs with Unit Matrix30 gg:g :E:URNINVALID T
45.00). w. i X 2
($45.00). Other [fascal soft are ava‘ﬂable 3619 0% = 0$ + CDS + " 2?2": RETURN
Monterey Science and Engineering Co 365¢ REM  OFFSET BY D
177 Webster Street A307 3660 CDS = CD$ + " ":05 = 05 + CD$ + MNS + "D,": GOSUB 3950
Monterey, CA 93940 3678 RETURN
3768 REM 8-BIT PCR
3718 BT = PEEK (AD):AD = AD + 1: GOSUB B5@:CD$ = CD$ + " ™ + BT§ + "
Computer Covers 3720 EA = BT: IF EA > 127 THEN EA = EA - 256
Keep dust and dirt out of your equipment 3738 05 = 0§ + CD$ + MN$ + STRS (EA) + ",PCR"
: 3748 RETURN
with a computer cover. Cover for full Sakg RER  TELBTE BOR
Apple $11.50, disk drive $4.25, stack 3760 HW = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2: GOSUB 8@6@:CD$ = CD
disk (2) $6.25, monitor (state size) S 4 " " & HWS
$10.25. Send check plus $1.50 postage. 3770 EA = HW: IF EA > 32767 THEN EA = EA - 65536
: 3780 0% = 0% + CD$ + MN$S + STR$ (EA) + ",PCR"
M.P. Computer Sex:vncles | 3798 RETURN ¢ ‘
P.O. Box 2396 Encinal Stations 3868 REM TINVALID (Continued)
Sunnyvale, CA 94087
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38la
3820
3850
3860
3870
jgga
3900
39ll
3920
3930
3949

3950
3955
3960
3961
3962
3963
4p80
4010
4020
4830
4840

4850
4860
4200
4210
4220

4230
4240
4250
4260
4270
4289
4290
4380
4310
4320
4330
4348
4350
4500
4518

4520
4530
4540
4550
4560
4578
4580
4590
4689
4610
5080
5010
5029
5030
5049
5858
5500
551¢@
5520
5530
5540
6600
6010
6620
6030
6040
6050
6060
6508
6518@
6520
6538
6548
6550
7088
7818
7820
7838
75008
7510
7520
7538

7540
7558
7568
7578

0% = 0% + "
RETURN
REM  INDIRECT ADDRESS
HW = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2: GOSUB 8000
CD$ = CDS + ™ " + HW$:08 = 0% + CD$ + " " 4+ MNS + "$" + HWS$

I

RETURN
REM 5-BYTE OFFSET
RR = INT (PB / 32):EA = PB - RR * 32: IF EA > 15 THEN EA = EA - 32
BT = PB: GOSUB B8588:05 = 05 + CD$ + " "™ + BTS + " " 4+ MNS
0$ = 05 + STRS (EA) + ",": GOSUB 3950
RETURN
ON RR + 1 GOTO 3968,3961,3962,3963
0% = 05 + "?": RETURN
05 = 05 + "X": RETURN
0% = 05 + "Y": RETURN
0$ = 05 + "U": RETURN
0§ = 0% + "S": RETURN
REM 2-REGISTER TYPE
RR = PEEK (AD):AD = AD + 1
R1 = INT (RR / 16):R2 = RR - 16 * Rl
BT = RR: GOSUB 85¢@:0% = 0% + CD$ + " " + BTS + " " 4+ MNS

RR = Rl: GOSUB 4288:0%
0$ + R RS
RETURN
REM IR R R s s s R e s s a2
REM BREAK RR INTO RRS$
RR = RR + 1: REM SHIFT INTO RANGE
ON RR GOTO 4240,4250,4269,4270,4280,4290,4300,43106,432@,43308,4348,
4359
RRS = "?": RETURN
RRS = "D": RETURN

0% + RRS + ",":RR = R2: GOSUB 4280:05 =

RR$ = "X": RETURN
RRS = "¥": RETURN
RR$ = "U": RETURN
RRS = "5": RETURN
RRS = "PC": RETURN
RRS = "7?": RETURN
RR§ = "?": RETURN
RRS = "A": RETURN
RRS = "B": RETURN
RRS = "CC": RETURN
RR$ = "DP": RETURN
REM 1 REGISTER PUSH/PULL

EA = PEEK (AD):AD = AD + 1:05 = 0$ + CD$ + " ":BT = EA: GOSUB
BS5P@:0% = 0$ + BTS + " " 4+ MNS
RPS = "©
IF EA > 127 THEN RP$ = "PC," + RP$:EA = EA - 128
IF EA > 63 THEN RPS "U,"™ + RP$:EA = EA - 64
IF EA » 31 THEN RP$ "Y," 4+ RP$:EA = EA - 32
IF EA > 15 THEN RP$ = "X," + RPS$:EA = EA - 16
IF EA > 7 THEN RP$ = "DP," + RPS:EA = EA - B
IF EA > 3 THEN RP$ = "B," + RP$:EA = EA - 4

IF EA > 1 THEN RP$ "A," + RP$:EA = EA - 2

IF EA > @ THEN RP$ = "C," + RPS
0$ = 0% + RP$: RETURN

REM  LONG BRANCH
EA = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2
HW = EA: GOSUB 808¢:05 = 0% + CD$ + " " + HWS + "
IF EA > 32768 THEN EA = EA - 65536
HW = AD + EA: GOSUB 8808:0% = 05 + "§" + HWS$
RETURN

REM  2-BYTE IMMEDIATE DATA
HW = PEEK (AD) * 256 + PEEK (AD + 1):AD = AD + 2
GOSUB 8@E8:05 = 0% + CD$ + " " + HWS + " " 4+ MNS + "$#35" + HWS
RETURN

REM dehdkkdkk kbbb hdhdhbhd bk ddhhddhdhhdhdd

REM  OUTPUT TO SELECTED DEVICE
0$ = LEFT$ (0$,17) + " " + RIGHTS (0$, LEN (0%) - 17)

IF PR = 1 THEN PRINT 0%

IF PR = 2 THEN GOTO 65880

" 4+ MNS

RETURN
REM RETURN TO MAIN LOOP
REM L T T T T

REM SEND OQUTPUT TO PRINTER IN SLOT #1
PRINT CHRS (4);"PREL"

PRINT 0%
PRINT CHRS (4);"PR#2"
RETURN

REM T T
REM GET OP & MNEMONIC FOR STANDARD
SP = @:BT = OP: GOSUB 858@:CD$ = " " 4+ BTS
MN$ = LEFTS (MN$(OP),6):TY$ = RIGHTS (MN$(OP),1)
AD = AD + 1: RETURN

REM DETERMINE OF & MNEONIC FOR SPECIAL

HW = OP * 256 + PEEK (AD + 1):AD = AD + 2:8P =1

GOSUB 8@8@:CD$ = HWS$

FOR I = 256 TO 3@3: IF LEFT$ (MN$(I),4) = CD$ THEN MN$ = RIGHTS
(MNS (I),7)

NEXT I
TY$S = RIGHTS (MNS,1):MNS = LEFTS (MNS,6)

RETURN

REM dhkdkkhkkkhhkdhh ok hdhd kb bk hhb kb h bbb hhkddhd

MICRODbits (continued)

Priced Right Apple Clock

Clock maintains in 16 memory address:
MTH, DOM, WKD, and TOD to 1/10
seconds. Also maintains leap year and
provides three (3) possible repeated or
software set timed interrupts. Battery
backed up. Priced right with
documentation at $95.95, less batteries.

Buchanan

1870-B NW 59th Avenue

Sunrise, FL 33313

(305) 739-8160

Expand Apple Memory!

Memory boards from 16K to 256K by
Microsoft, Saturn, Legend, SVA, etc. at
lowest prices. Also, 8" floppy drives and
hard disks by LOBO, CORVUS, and SVA
at big discounts!

Connecticut Informations Systems
218 Huntington Road

Bridgeport, CT 06608

(203) 579-0472

HTS KIM/AIM/OSI C1P Products

Timestack Operating System implements
programmable, time-based controller.
Handles programming event sequences,
then controls performance of events.
User-written event subroutines can
handle I/O processing like data
acquisition, power switching. Extensive
documentation. Software manuals,
$30.00. Specifications, $1.00. Catalog,
free.

Hunter Technical Services
P.O. Box 359
Elm Grove, WI 53122

Free Classified Ad

for you in Consumer Electronics
Marketplace. Buy, sell, trade
microcomputers, software, video, hifi.
Send your ad and $6.00 for subscription:
Consumer Electronics Marketplace
Box 86E
Highland Mills, NY 10930

0S| Superboard Il, C1P

Star Chase: dodge the asteroids and try
to get to your base, but watch out for the
critters from hyper-space! Runs under
4K. $4.95. Send for free catalog with
other programs.

Swany's OSI Software
2652 37th West
Seattle, WA 98199
(206) 282-7376

0S| Software

Debug lets you trace and breakpoint your
machine code programs. Universe plays
like Cobra Copter with keyboard or
joystick. Edit-All has scroll window
output, full cursor control and dynamic
insert/delete. All in machine code. For
C1P, C2-4 computers.

DMP Systems

319 Hampton Blvd.

Rochester, NY 14612
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Borgeson Listing 2 (Continued)

80@¢ REM  PUT HW INTO HEX HWS

8@1¢ WH = INT (HW / 256):WL = HW - 256 * WH

8020 BT = WH: GOSUB 8580:HWS = BTS

8638 BT = WL: GOSUB 858@:HWS HW$ + BTS

8840 RETURN

856@ REM  PUT BT INTO HEX BTS

851@ NH = INT (BT / 16):NL = BT - 16 * NH

B52@ BTS = MIDS (HS,NH + 1,1) + MIDS (HS,NL + 1,1)

8538 RETURN

98@8 REM READ DATA

9918 RESTORE

9@¢2¢ FOR I = @ TO 3@3: READ MNS(I): NEXT I

9838 RETURN

9160 REM  CONVERT HEXT TO DECIMAL

911@ HD = @

9126 FOR I = 1 TO LEN (HAS)

9136 HC = ASC ( MIDS$ (HAS,I,1)) - 48: IF HC > 9 THEN HC = HC - 7

914@ HD = 16 * (HD + HC)

915¢ NEXT I

916@¢ HD = HD / 16: RETURN

9598 REM  MNEMONIC DATA

9518 DATA NEG D,***  y #%%x  V,COM D,LSR D, *** v,ROR  D,ASR

952¢ DATA ASL D,ROL D,DEC D,***  D,INC p,TST D,JMP D,CLR

9538 DATA *** V,%%*% YV NOP  H,SYNC H, *** V, kk* V,LBRA L,LBSR

95408 DATA *** v,DAA  H,ORCC M,***  V,ANDCC M,SEX  H,EXG 1,TFR

955¢ DATA BRA  R,BRN R,BHI R,BLS R,BCC R,BCS R,BNE R,BEQ

9568 DATA BVC  R,BVS R,BPL R,BMI R,BGE R,BLT R,BGT R,BLE

957¢ DATA LEAX X,LEAY X,LEAS X,LEAU X,PSHS 2,PULS 2,PSHU 2,PULU

9588 DATA ***  V,RTS H,ABX  H,RTI H,CWAI 2,MUL H,***  V,SWI

959¢ DATA NEGA H,***  y %%+  y COMA H,LSRA H,*** V RORA H,ASRA

9689 DATA ASLA H,ROLA H,DECA H, *** V,INCA H,TSTA H,*** V,CLRA

961¢ DATA MNEGB H,***  y **%*  V ,COMB H,LSRB H, *#** V,RORB H,ASRB

962¢ DATA ASLE H,ROLB H,DECB H,*** Vv,INCB H,TSTB H,*** V,CLRB

9638 DATA NEG X, ***  y ***  V COM X,LRS X,*** Y ROR  X,ASR

9648 DATA ASL  X,ROL  X,DEC X, **% v, INC X,TST X,JMP X,CLR

9658 DATA NEG E,*** V, *%%* Yy, COM E,LSR E,*** V,ROR E,ASR

9660 DATA ASL E,ROL E,DEC E,***  V,INC E,TST E,JMP E,CLR

9678 DATA SUBA M,CMPA M,SBCA M,SUBD 3,ANDA M,BITA M,LDA M, ***

968¢ DATA EORA M,ADCA M,ORA  M,ADDA M,CMPX 3,BSR  R,LDX 3, #%*%

9699 DATA SUBA D,CMPA D,SBCA D,SUBD D,ANDA D,BITA D,LDA D,STA

9695 DATA EORA D,ADCA D,ORA D,ADDA D,CMPX D,JSR D,LDX D,STX

97¢¢ DATA SUBA X,CMPA X,SBCA X,SUBD X,ANDA X,BITA X,LDA  X,STA

9719 DATA EORA X,ADCA X,0RA  X,ADDA X,CMPX X,JSR  X,LDX X,STX

9728 DATA SUBA E,CMPA E,SBCA E,SUBD E,ANDA E,BITA E,LDA E,STA

9738 DATA EORA E,ADCA E,ORAR E,ADDA E,CMPX E,JSR E,LDX E,STX

974¢ DATA SUBB M,CMPB M,SBCB M,ADDD 3,ANDB M,BITE M,LDB M, *%*

9758 DATA EORB M,ADCB M,0RB  M,ADDB M,LDD 3, hk% v,LDU 3, kEk

9768 DATA SUBB D,CMPB D,SBCB D,ADDD D,ANDB D,BITB D,LDB D,STB

9774 DATA EORB D,ADCE D,ORB D,ADDB D,LDD ©D,STD D,LDU D,STU

978¢ DATA SUBB X,CMPB X,SBCE X,ADDD X,ANDB X,BITB X,LDB  X,STB

9798 DATA EORB X,ADCB X,0RB  X,ADDB X,LDD X,STD X,LDU  X,STU

98¢@ DATA SUBB E,CMPB E,SBCB E,ADDD E,ANDB E,BITB E,LDB E,STB

9818 DATA EORB E,ADCB E,ORB E,ADDB E,LDD E,STD E,LDU E,STU

982¢ DATA 1@21LBRN L,1@22LBHI L,1@23LBLS L,1@24LBCC L,1@25LBCS L,1@
LBNE L,1@¢27LBEQ L

983¢ DATA 1@28LBVC L,1@29LBVS L,l1@2ALBPL L,102BLBMI L,1@2CLBGE L,182D
LBLT L,182ELBGT L,1@2FLBLE L

9848 DATA 1@3FSWI2 H,1@83CMPD 3,1@8CCMPY 3,188ELDY 3,1893CMPD D, 1@9C
CMPY D,1@9ELDY D,l@9FSTY D

9850 DATA 1BA3CMPD X, 1PACCMPY X,l@AELDY X,1@AFSTY  X,l@B3CMPD E,10
BCCMPY E,l1@BELDY E,l@BFSTY E

9860 DATA 1BCELDS 3,1@DELDS D, 1@DFSTS D,1@EELDS  X,l@EFSTS X,l0@FE
LDS E,1BFFSTS E :

987@ DATA 113FSWI3 H,1183CMPU 3,118CCMPS 3,1193CMPU D,119CCMPS D,11A3
CMPU X,l1lACCMPS X,l1l1B3CMPU E,l11BCCMPS E

MAEXXUOUOU<SSHmXXOUO<<OmXXIDIDTIDInoIdIa-roo

6

9888 DATA "LAST MNEMONIC"™ m

Write For MICRO!

We want to begin including applications-oriented articles in MICRO. How are you using your micro(s
these days? What, in your view, is the best interface between software and user, and why? Do you have
any thoughts about databases and/or networking? Are you familiar with the 68000 chip? What would you
like to write for or read in MICRO?

We want to provide prospective authors with any information and support they may need, promptly.
We want MICRO to be the preferred information exchange for a wider range of computerists. If you have
ideas for articles — or just ideas you would like to discuss — please write or call Laurence Kepple, Senior

L Editor at MICRO, P.O. Box 6502, Chelmsford, MA 01824; (617) 256-5515.

J
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on the APPLE Il Computer
———okty . -

THE APPLE SPELLER fills the void

that has consistently kept the large
variety of excellent word processing
packages for the Apple Il Computer
from approaching the power of a
dedicated work processor. Finally,
the first professional quality spelling
verification program is available for
the Apple Il. The Apple Speller will
certainly be the standard against
which all other similar programs are
compared.

The Apple Speller interfaces to the
most popular Apple word processors,
including Applewriter, Apple Pie,
Executive Secretary, Letter Perfect,
Magic Window, and Superscribe I,
just to name a few. In fact, The Apple
Speller can analyze the output of any
editor that writes a standard Apple
binary or text file to a diskette. In
addition to this flexibility, the per-
formance of The Apple Speller will
astound the microcomputer world.

The Apple Speller is supplied with
a 30,000 + word dictionary on a
single 54" diskette with additional
space to easily add another 8,000
words to suit your individual needs.

APPLE 15 a registered trademark of APPLE Computer Company

No. 46 — March 1982

The Apple Speller has built-in utilities
to maintain the dictionary diskette.
You can readily add words, delete
words, and create an unlimited num-
ber of modified and/or new diction-
aries for specific application.

The Apple Speller is unbelievably
fast. The first pass reads your docu-
ment and collects all the words it
contains at a rate of 5,000 words
per minute. Next, the words are
compared to the dictionary for spell-
ing errors at the incredible speed of
50,000 words per minute. Finally, all
misspelled words are marked as
such in your document with a rate
of 1,000 words per minute. This
translates to proofreading a 10 page
document in 1 minute if there are no
spelling mistakes and 2 minutes, 15
seconds for an unlimited number of
spelling errors.

Numerous options are provided
throughout the program to enable
you to completely control all activi-
ties of The Apple Speller. These
include the ability to ignore both
control codes and formatting com-
mands, an alphabetical listing of

either mispelled words or all the
words in your document along with
usage frequencies, multiple options
for the action taken with each
misspelled word, and much, much
more! A verification mode is pro-
vided to allow you to examine and
dispense with misspelled words
while viewing them in the actual
context in which they appeared in
your file.

The Apple Speller requires an
Apple II/Apple |l + equipped with 48K,
DOS 3.3, and 1 or 2 disk drives. Two
disk drives are required to delete or
add words to the dictionary.

The Apple Speller is being intro-
duced at the incredible price of

$75.00!
o

Sensible Software

6619 Perham Drive Dept. MO
West Bloomfield, Michigan 48033
(313) 399-8877
Visa and Mastercard Welcome
Please add $1.25 postage and
handling per diskette

Please specify program desired

Registered Trademark of DIGITAL RESEARCH CORP. Reagistered Trademark of MUSE SOFTWARE

MICRO - The 6502/6808 Journal 95



SOFTWARE PRICE
BREAKTHROUGH!

Join American Software Club and get state-of-the-art name
brand software at the lowest price it will probably ever be.

| want to tell you about the most excit-
ing development that has ever happened
to your computer. Then | want to extend
an invitation. Neither the development or
the invitation need cost you a cent.

¢ |t's not a new terminal.

e [t's not any kind of peripheral.
e [t's not a new language.

¢ |t's all of these.

It's a club. A club exclusively for peo-
ple who live and breathe computers, like
you—and me.

BUILD A SOFTWARE
LIBRARY THAT WILL
EXPAND YOUR
COMPUTER’S CAPABILITIES
TO THE LIMITS

OF YOUR IMAGINATION.

Each month we bring you the finest
and boldest concepts in computer soft-
ware from manufacturers all over the
world, from categories that include
education and business to entertain-
ment and home utilities.

Qut of thousands of programs avail-
able, we select those that make your
computer do more of what you bought
your computer for. Programs that keep
your computer working throughout the
day instead of gathering dust on a desk.

ASC keeps your computer function-
ing and expanding by supplying the vital

THE ASC GUARANTEE

ASC promises that mem-
ber’s prices are the lowest
available. If, within 30
days of your purchase,
you find a lower, nation-
ally advertised price, then
we will gladly credit your
account with the differ-
ence.

software resources necessary for its
growth. Software for the business
owner, educator, hobbiest, the family.
Software that will continually keep your
hardware paced with state of the art
technology. With an ASC membership
you will be assured that your equipment
is never rendered obsolete.

DISCOUNTS.
PROMPT SHIPMENTS.

OUR NO-OBLIGATION
CHARTER INVITATION

When you become a charter member
you get:
¢ Free lifetime membership. Charter
members will never pay a penny in
membership fees
¢ QOur informative and very candid
newsmagazine
« Discounts on all software programs
* Discounts on major brands of hard-
ware and supplies
¢ Additional discounts for recommend-
ing new members
e Software updates as they become
available
« BONUS. Free buy, sell, or swap ad
in our newsmagazine (on a space-
available basis). A real moneysaver.
NO MINIMUM PURCHASE
REQUIREMENTS EVER.

No more searching through magazine
ads and paying top dollar. You save
every time you buy. Save on software,
hardware, books . . . all computer sup-
plies. For example, next month you can
purchase name brand blank diskettes
that the “discounters’ sell for $3.50. Our
price-$2.50. That's saving $10 per box.

TYPICAL MEMBERS’

SAVINGS
regular members  you
price price save
Alkemstone
from Dakin5 39.95 27.95 30%

Adventure 12
from Adventure
International

19.95 13.95 30%
Disk Doctor from

SuperSoft 100.00 79.95 20%
lago from
DataSoft 19.95 14.95 25%

Nemesis from
SuperSoft 40.00 29.95 25%

FOR EXTRA FAST SERVICE

Call or send in the coupon now. Mail today.

Call toll-free 800-431-2061

24 hours a day, seven days per week
and your membership materials will
be sent out pronto.

r-_-------------------------—---‘

purchase is ever required.

My computer is

AMERICAN SOFTWARE CLUB, INC.
Millwood, N.Y. 10546 call toll-free 800-431-2061

| can't wait. Please send me my membership materials and enroll me in
the American Software Club as outlined in this ad. | understand that
all future purchases are at low member's prices and no minimum

| am primarily interested in

model and #

Storage media

Business
Entertainment
Household

Name

cassette or disk (specify size).

Education
All areas

Address

City/StatelZip
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0S|I COMPATIBLE HARDWARE

10-CA10X SERIAL PORT $128
ACIA based RS-232 serial printer port. DIP SWITCH selectable baud rates of 300-9600.
Handshaking (CTS) input line is provided to :_rigal the computer when the printer buffer
is tull. Compatible with 0S-85U V1.2 and O! D.

10-CAS PARALLEL PORT $175
Centronics Standard Parallel printer interface for 0S| computers. The card comes com-
plete with 10 ft. of flat ribbon cable. Compatible with OS-650 and software.

D BLO PARALLEL PORT $175
DIABLO 12 BIT WORD Parallel port for use with word processor type prirders. Complete
with 10 ft. cable. Compatible with OS-85U software.
10-LEVEL 3 MULTIUSER EXPANSION $450
Provides 3 printer interfaces currently supported by OSI-Serlal, Centronics Parallel,
Diablo Parallel. 4K of me at DOOO for Multi-user executive. 4 Port serial cluster. The
LEVEL 3 card allows expansion of an 0S| C3 machine up to 4 users with appropriate ad-
ditional memory partitions.
24MEM-CM9...$380 16MEM-CMS. .. $300 8 MEM-CM9...$210
24% memory card is available at 3 different populated levels. All cards are fully socketed
for 24K of memory. The card uses 2114-300ns chips. DIP SWITCH addressing is provided
in the form of one 16K block and one BK block. Also supports DIP SWITCH memory parti-
tion addressing for-use in multi-user systems.

FLATO FLOPPY DISK CONTROLLER $180
08I~ ypeJl;?py disk controller and real time clock. Will Support 5% " or 8, Single or
double-si drives. Requires drives with separated data and clock outputs.

BIO-1600 BARE IO CARD $50
Super 1/0 Card. Supports 8K of 2114 memory In two DIP SWITCH addressable 4K blocks,
2 16 Bit Parallel Ports may be used as R‘rinmr interfaces, 5 RS-232 Serlal Ports with CTS &
RTS handshaking. With manual and Molex connectors.

BMEM-CMOBARE MEMORY CARD $50
Bare 24K memory card, also supports OSl-typereal time clock and floppy disk controlier.
With manual and Molex connectors.

#96 PROTOTYPE CARD $35
Prototype board holds 96 14 or 16 pin IC's. Will also accommodate 18, 24, or 40 pin IC's.
Row and column zone markings, easy layout. },” epoxy glass P.C. board.

C1P-EXP EXPANSION INTERFACE $85
Expansion for G1P-600 or 610 boards to the OS1 48 Pin Buss. Uses expansion socket and

interface circuitry to expand to 48 Pin Bacl Req one slotinb
BP-580 BACKPLANE $47
A bled 8-slot backpl, with male Molex connectors and termination resistors.

DSK-SW DISK SWITCH 29
A circuit when added to OSI Minifloppy systems extends the life of drives and media. Ac-
complish this by shutting off Minifloppy Spindle motor when system is not accessing
the drive. Complete KIT and manual.

D&N MICRO PRODUCTS,
iNC.

3684 N. Wells Street Ft. Wayne, Indiana 46808

219/485-6414
TERMS: Check or money order Add $2 Shipping, Outside U.S. add 10%.

80 <25

PET/CBM"
2000/3000/74000 Series

not using a CRT, or display controller chip

$s275.00*
Select either On The
BO x 25 or40 x 25 Built-in
Display

From the keyboard or program

Displays the full, original character set

Available from your local dealer or:
EXECOM CORP.
1901 Polaris Ave.
Racine, WI 53404
Ph. 414-832-1004

* Plus installation charge of $75.00

Available only for Basic 3.0 & Basic 4.0
PET& CBM™a

trademark of Commodore Business Machines

The Graphics Family...

The most versatile,
easiest-to-use
graphics available
for your Applelll.

The A2-3D1/3D2 with A2-GE1 Graphics Editor package
lets you put simultaneous multiple graphic images on
your screen . . . where you want, the size you want, in
your choice of orientation, complete with upper and
lower case text. Because the most important part of
your computer system is you. $119.85

suoLOGIC

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482

Telex: 206995

Map of the University bf lllinois campus
constructed with A2-GE 1 and A2-3D2.

"Apple” is the registered trademark of Apple Computer Inc.
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INGRO

By Loren Wright

COMAL is a relatively new language
developed in Denmark. The PET/CBM
version is called ''CBM COMAL 80,"
and was written especially for Commo-
dore (Europe, not U.S.] by Mogens
Kjaer. The name COMAL is an
acronym for COMmon Algorithmic
Language. It began as a few extensions
to BASIC, but, as more was added, it
became apparent that COMAL should
stand alone. COMAL does indeed have
a lot in common with BASIC, but the
influence of Pascal is equally apparent.
The intent was to combine the best
features of BASIC (easy to learn, easy to
program, interactive with the best
features of Pascal, more powerful, easy-
to-follow structured program flow).
COMAL's creators have accomplished
that goal.

Program Editing

Editing of COMAL programs is very
similar to BASIC. However, there are
convenient RENUMber, AUTO-
number, and DELete commands. It is
also possible to ENTER lines from a
disk file. This makes building pro-
cedure libraries very easy.

The successively indented listing
format, which shows the structure of a
program, is provided automatically.

Program Operation

The COMAL disk includes two ver-
sions of the interpreter. One consists of
the whole interpreter in one program
file. The other splits it into ''input”’
and "‘execute’’ modules. The combined
version is easier to use, particularly
when learning the language, but the
split version allows much longer pro-
grams (15,358 bytes vs. 4949) and in-
cludes the PRINT USING function.

Features of COMAL
Variables:

COMAL supports numerical, string,
and Boolean variables, as well as multi-
dimensional arrays of numbers, and
one-dimensional arrays of strings.
There is apparently no distinction be-
tween floating point numbers and in-

98

tegers (and their different memory re-
quirements). Names may be up to 16
characters, all of which are significant.
String manipulation is simpler than it
is in BASIC, but just as powerful.

Program Flow:

Procedures in COMAL work
similarly to those of Pascal. They are
called with an EXEC statement or as
part of a numerical expression. The
structure supports both one-way and
two-way parameter passing, and a pro-
cedure may be CLOSED to make all of
its internal variables local. By assigning
a value to the procedure name before
exiting, the procedure may be used as a
function in an expression.

The best way to determine the
power of a language is to examine how
it makes decisions. PET BASIC has two
decision-making structures: IF... THEN
and ON...GOTO (or GOSUB). You can
use these to solve just about any pro-
gramming problem, but often the pro-
gram flow becomes complex and error-
prone. COMAL extends the IF... THEN
structure to include ELSE and ELIF
(=ELSE IF] functions. ON...GOTO
and ON...GOSUB are replaced by the
CASE structure, which, unlike many
Pascal implementations, includes an
ELSE capability.

COMAL has three structures that
allow controlled repetition of a pro-
gram segment. FOR... NEXT works ex-
actly as it does in BASIC, except that it
is possible to have a one-line loop
without a NEXT. REPEAT...UNTIL
allows a program segment to be re-
peated until a condition (tested at the
end of the segment) is satisfied. DO
...WHILE...ENDWHILE allows repeti-
tion of a program segment until a con-
dition (tested at the beginning of the
segment) fails.

There is also a GOTO in COMAL,
but it is used only to transfer control to
a label, which is defined with a name
followed by a colon on a line by itself.

Other Features

COMAL's PRINT function is
similar to BASIC's, but it allows a little
more flexibility. PRINT USING, imple-
mented only in the split version of the
interpreter, does a good job of format-
ting numerical data.

Most of the familiar BASIC built-in
functions are supported. The RND
function generates pseudo-random in-
tegers over a specified range.

MICRO - The 6502/6808 Journal

Evaluation

COMAL is an excellent com-
promise between Pascal and BASIC. It
is easy to learn, and the system is easy
to operate. The gain over BASIC in
structure, power, and readability is
considerable. Few programmers really
need all of the power of Pascal and
some versions are actually less power-
ful than COMAL. The exacting nature
of Pascal's syntax makes programming
more difficult and tedious.

If you work on a number of different
computers, you will find that knowl-
edge of COMAL is not particularly
transportable, but that may change.
The price is right, and I recommend
getting a copy, if only to get a taste of
high-level programming.

The Future of COMAL

Much of the future of COMAL is in
the hands of Commodore. Rumor has it
that COMAL will eventually replace
BASIC as the language supplied with
CBM, PET, and VIC computers. There
are already ROM versions in existence
for nearly every Commodore machine,
and there is an enhanced version for the
8096 which is extremely powerful.
There is talk of a prototype color ver-
sion in England, running in a 40-column
VIC. As yet, none of this has been con-
firmed by Commodore, US.

Where to Get COMAL

COMAL was originally distributed
(by arrangement with Commodore| by
the COMAL Users’ Group (5501
Groveland Terrace, Madison, WI
53716). Although they are no longer
distributing the COMAL Starter Kit,
they are still a good source of informa-
tion. Many users’ groups have the
COMAL interpreters already in their
libraries, since the disk versions were
placed in the public domain by Com-
modore. If your group doesn't have it,
contact another group or the COMAL
Users' Group.

Most of the information on COM-
AL is published in Europe. Ellis Hor-
wood Ltd. (Market Cross House,
Cooper Street, Chichester, West
Sussex, PO19 1EB, England) has two
books available: Structured Program-
ming with COMAL-80 by Roy Ather-
ton and a tutorial by Borge Christ-
ensen. Len Lindsay’'s COMAL Hand-
book should be available soon from
Reston Publishing Co. (Reston, VA).

MAICRO
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Software Catalog

Name: Accounting

System (Integrated

portion of EIS

General Acct.

System|

System:  0S-65U

Memory: 48K

Language: BASIC

Hardware: Ohio Scientific

C-2 or C-3 series

Description: Keeps detailed

records of all transactions and

generates income statements

and balance sheets to provide

information on fiscal activities.

Price: $1,500.00 includes 3
program disks and a step-by-
step user's manual

Author: Electronic Information
Systems, Inc.
Available:
Electronic Information
Systems, Inc.
P.O. Box 5893
Athens, GA 30604
(404) 353-2858

Name: Snow Watch
System:  Apple II Plus
Memory: 48K
Language: CP/M
Hardware: Disk II, Printer
Description: Computerized
school and business closings
for use in a severe weather
emergency by radio and televi-
sion stations. Schools phone in
unique code numbers to tell
whether they are open or
closed. Program completely
organizes status reports and
messages. Prints full or update
reports for on-air use.

Price: $350.00 includes
diskette, documentation, and
consultation

Author: Roger Skolnik

Available:

Media Service Concepts, Inc.
1713 N. North Park
Chicago, IL 60614

Name: Arnold
System:  Apple Il or Apple
11 Plus

Memory: 48K
Language: Exended BASIC
Hardware: MMI DAC board
with Apple II or
Apple II Plus
Description: Designed to teach
tone recognition and melodic
memory skills, Amold asks
you to recall and enter the

100

tones of an ever-increasing
melody by wusing solfeggio
syllables or scale degree
numbers. Utilizes patterns
from 95 graded melodies with
five levels of skill difficulty,
beginning to very difficult. Ar-
nold keeps your progress
record on the disk.

Price: $190.00 includes pro-
gram diskette and manual

Author: |. Timothy Kolosick

Available:
Micro Music, Inc.
P.O. Box 386
Normal, IL 61761
(309] 452-6991

Name: Galactic Chase
System:  Atari 800/400
Memory: 16K
Language: Assembly
Description: Fast moving at-
tack and destroy game featuring
several skill levels to challenge
accomplished gamesmen as
well as beginners. Galactic
Chase utilizes the extensive
graphics capabilities of the
Atari computer. Colorful crea-
tures attack from the far
reaches of space. The game is
designed for one or two
players, captains of a star ship
that is the last defender of
space.
Price: $24.95 cassette

$29.95 diskette
Available:

Spectrum Computers

26618 Southfield Rd.

Lathrup Village, MI 48076

and width are all user-
changeable. Full cursor control
is supported along with an in-
stant screen clear. Edit All
works with OS65D BASIC and
Assembler.
Price: $19.95 includes 54"
disk, documentation
Author: Dave Pompea
Available:
DMP Systems
319 Hampton Blvd.
Rochester, NY 14612

Name: EZAID
System: PET/CBM
Memory: 8K - 32K

Language: Assembler
Hardware: New ROMs,
cassette or disk,
40- or 80-column
SCreen
Description: 4K EPROM chip
which is available for any free
socket and is intended for use
with the EZASM chip. Any
area of memory, even if not the
execution address, may be
disassembled in two passes,
producing source code which
is 100% compatible with the
EZASM Assembler. User-
defined labels may be included
for clarity and you can make
modifications to the source
code generated as you wish.
FIND function with optional
replacement field and no
restrictions as to BASIC
keywords or whatever. AUTO
line numbering. Renumber
EZASM source program.
Delete a block of lines. Repeat
keys.
Price: $80.00 including ship-
ping and instructions.
Author: Milton B. Bathurst
Available:
DataCap
73 Rue du Village
4545 Feneur

(313) 559-5252 Belgium
Name: Edit All
System:  OSI Disk Systems Name: Statistics with
Memory: 1K at top of Daisy
memory System:  Apple II

Language: Machine
Hardware: OSI C1P MF, C2-4
MF

Description: Edit All is a full
screen editor for OSI com-
puters. It replaces the standard
I/0 routines to allow the user
to edit any program line that is
on the screen. As editing takes
place, the line is dynamically
expanded or contracted. Edit
All supports a scroll window
screen handler that allows you
to define where on the screen
you want your output to go.
All output to the screen is via a
window whose length, height

Memory: 48K
Language: Applesoft ROM
Hardware: Apple II, disk
drive with DOS
3.3
Description: Daisy offers a full
range of statistical capabilities
and excels on user conve-
niences. Statistics with Daisy
is a statistical analysis package
suitable for business, scien-
tific, and social science appli-
cations. Some of its features
include: full user assistance
facilities HELP and INFO,
math and time-series trans-
forms, Hi-Res plots, basic
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statistics (mean, standard
deviation, etc.], correlations,
multiple regression (6 different
procedures), model testing and
evaluation, nonparametric
statistics, hypothesis testing,
and analysis of variance. Users
can add their own programs as
new Daisy commands. Disk
commands exist to save, enter,
examine, and overlay dozens
of variables or hundreds of ab-
breviations. Data entry is
through a "'window'' view into
the data table.
Price: $79.95 includes disk and

manual
Author: Kevin C. Killion
Available:

Rainbow Computing

19517 Business Center Dr.

Northridge, CA 91324

Merlin Dial/Data
Apple II and Apple
1I Plus

Memory: 48K

Language: BASIC (Applesoft)

Hardware: Apple II or Apple

II Plus, two disk
drives, micro
model

Description: Allows Apple

user immediate access to

Merlin data base which has

been used by investment pro-

fessionals for more than a

decade. Gives daily and

historical price information for
all securities, options and
commodities on all major ex-
changes. Automatic access and
file handling. All prices are up-
dated daily and system is

Compu-trac compatible. Also

available to other micro users

who wish to write their own
programs.

Price: $50 Apple software,
monthly usage charges based
on use of daily pricing ser-
vice. Includes manual, data
base creation and mainte-
nance plus automatic access
to Merlin DIAL/DATA time
sharing system for prices.

Available:

Remote Computing Corp.
Dept. MS

1044 Northern Blvd.
Roslyn, NY 11576

(516) 484-4545

Name:
System:

Name: Mail Mate
System:  Apple II Plus
Memory: 48K
Language: BASIC (Applesoft)
and Assembly
Description: Mail Mate is a
mail-merge system that can
operate with the Magic Win-
dow word processing system,
or by itself as a stand-alone
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Software Catalog (continued)

mailing/phone list system.

Highlights are: quick sort;

string search; 10 selection

fields; flexible specification of
selection codes for printing
and logical ANDing between

selection fields; operates on a

single disk drive; prints one or

two addresses across; flexible
salutation specification; all
fields fully edited.

Price: $85.00 Canada, $70.00
U.S. includes 13- and
l16-sector versions plus
30-page user manual

Author: Managematics Ltd.

Available:

Evolution Software Inc.
1632 Bathurst Street
Toronto, Ontario M5P 3]5
(416) 787-3441

Name: Pascal File
Exchange (PFX)

System:  Apple II

Memory: 48K RAM

Language: Pascal

Hardware: Apple II, Language
Card, 2 disk
drives, Micro-
modem II or
Coupler and Apple
COM Card

Description: PFX is a Pascal

File Transfer program with a

novel feature — it transmits a

copy of itself to another Apple

even though initially the other

Apple does not have any Pascal

software to receive data from

its modem. Thereafter, the
operators may type messages
in a ‘‘chat’’ mode, inspect the
local and remote directories,
schedule and exchange one or
more files and initiate the ex-
ecution of local and remote

Pascal code modules.

Price: $45.00 includes disk
with executable Code Files
and formatted Documenta-
tion File

Author: Graeme Scott

Available:

Arrow Micro Software
11 Kingsford

Kanata, Ontario, Canada
K2K 1T5

(613) 592-4609

Name: Multi-Tasking
Kernel

System:  Any

Memory: 100 bytes

Language: Source Assembly
Hardware: 8085, Z-80, 6502,
6809, 6800
Description: The Multi-
Tasking Kernel is a valuable
tool for systems integrators to
develop multiple real-time
software tasks in a micro-
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processor-based product. It is a

ROMable product which effi-

ciently oversees both the selec-

tion and execution of each
task. The kernel is fast, small,
and easy to use. The Multi-

Tasking Kernel is completely

documented, fully tested, and

available in source assembly

form for the 8085, Z-80, 6502,

6800, and 6809.

Price: $195.00 includes assem-
bly source code implemen-
tations for all five micro-
Processors.

Available:

U.S. Software

5470 N.W. Innisbrook Place
Portland, OR 97229

(503) 645-5043

Name: Type

System:  SDOS or
SDOS/MT

Memory: 48K minimum

Hardware: 6800/6809 CPU
with CRT, disk
and printer

Description: Type is a docu-
ment-formatting program, used
in word-processing or docu-
ment production. Commands
embedded in raw text files pro-
cessed by Type control the for-
matting of that text on the out-
put device. Output formatting
includes full justification, page
width and depth, page number-
ing, centering, spacing, titles
and table of contents genera-
tion. Type is used in conjunc-
tion with the SD screen editor
for easy data entry.

Price: $140.00 includes pro-
gram, 100-page manual

Author: AMS

Available:
Software Dynamics
(exclusively)
2111 W. Crescent, Su. G
Anaheim, CA 92801
{714) 635-4760

DOS/65
Version 1.2
System: 6502
Memory: At least 16K
Language: Machine
Hardware: 8'' or 5" "'IBM
Compatible’" disk
Description: Version 1.2 of
DOS/65 is available for either
8'" SSSD disks or 5' SSSD
disks. It can be used with dou-
ble density or double-sided
disks and allows the user to
specify the disk format. In-
cluded with the system is an
editor, assembler, debugger, a
full feature BASIC (BASIC-
E/65), and several transient
programs such as copy rou-

Name:
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tines, file transfer routines and
similar programs. BASIC-E/65
provides full disk I/O capability
for random and sequential files
and provides the usual arith-
metic and string functions and
statements.

Price: $125 to $175 depending
upon customizing require-
ments. Includes disk and 200-
page documentation package.

Author: Richard A. Leary

Available:
Richard A. Leary
1363 Nathan Hale Drive
Phoenixville, PA 19460

Name: 68000 Cross
Assembler

System: 6809 FLEX™ or
UniFLEXT™M
System

Memory: 56K
Language: Assembler
Hardware: Any supporting

Description: A full 68000
assembler which executes on a
6809. Accepts all standard
Motorola instruction mne-
monics with the exception of
certain ''suffix variations'’ to
some root mnemonics. All ex-
pressions are evaluated to 32
bits. Numerous directives per-
mit page formatting, symbol
table listing, line numbering,
command line parameters, file
inclusion, etc. Macros and
conditional assembly sup-
ported. Outputs S1/52/58/59
records of ASCII hex data.

Price: $250 FLEX;
$300 UniFLEX
includes manual and diskette
(manual assumes user is
familiar with standard 68000
instruction set).

Available:
Technical Systems
Consultants, Inc.
P.O. Box 2570
West Lafayette, IN 47906

6809 FLEX or
UniFLEX (Continued)
Dacision
Decision Systems
P.O, Box 13006

Sy-tems

Denton, TX 76203

SOFTWARE FOR THE APPLE lI*

ISAM-DS is an integrated set of Applesoft routines that gives indexed file capabilines
10 your BASIC programs. Retrieve by key, partial key or sequentially. Space trom
deleted records 1S au ically reused. C bilities and perf e that match
products costing twice as much.

$50 Disk, Applesoft.

PBASIC-DS is a sophisticated preprocessor tor structured BASIC. Use advanced
logic constructs such as IF.. ELSE.., CASE, SELECT, and many more. Dsvelop
programs for Imteger or Applesoft, Enjoy the power of structured logic at a fraction of
the cost of PASCAL.

$35. Disk, Applesoft (48K, ROM or Language Card)

DSA—DS s a dis-assembler for 6502 code. Now you can easly dis-assemble any
machine language program for the Apple and use the dis-assembled code directly as
input to your assembler. Dis-assembles instructions and data. Produces code com:
patible with the 5-C Assembler [version 4 01, Apple’s Toolkit assembler and others

$25 Disk, Applesoft (32K, ROM or Language Card|

FORM-DS is a complete system for the defimition of input and output froms. FORM-
DS supplies the automatic checking of numeric input for acceptable range of values,
automatic formatting of numeric output, and many more features

$25 Disk, Applesolt (32K, ROM or Language Card)

UTIL-DS is a set of routines for use with Applesofl to format numeric output, selec
tively clear vanables {Applesoft's CLEAR gets everything). improve error handling,
and interface machine language with Applesoft programs. Incluoes a special load
routine for placing machine language routines underneath Applesoft programs.

%25 Disk, Applesaft

SPEED-DS 15 a routing 1o modify the statement linkage in an Applesoft program to
speed its execution Improvements of 5-20% are common. As a bonus, SPEED-DS
includes machine language routines 1o speed string handling and reduce the need for
garbage clean-up. Author: Lee Meador.

$15 Disk, Applesoft (32K, ROM or Language Card)

|Add $4.00 for Foreign Maill

*Apple Il is a registered trademark of the Apple Computer Co
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t2ard-80

INSTANT 80 COLUMN APPLE*

The miracle of the 80’s... everything you want in an

80-column card.

STOP STARING AT

40 COLUMNS

WIZARD-80 lets you see exactly

what you will get when typing

80-column format. It gives you a

full B0-column by 24-line display

with all these features.

= Fully compatible with Apple I
and Apple Il Plus=*

= Fully compatible withmostword
processors, micro-modems
and prom programmers, plus
all current Apple Il expansion
boards
Lists BASIC programs, integer
and Applesoft

= Fully compatible with Pascal

= |ses software to switch
between 40 and 80 column
formats

= [isplays 7x9 matrix characters

= Provides upper/lower case
characters with full descenders

= Fully edits...uses ESCape key
for cursor movement

= Scrolling stop/start uses
standard Control-S entry
Retains text on screen while it
is being printed

= Contains crystal clock for
flicker-free character display

= Has low power consumption
for cool reliable operation

= | eads soldered directly to board
for maximum reliability

= 7K on-board RAM, 50 or 60 Hz
operation

= |nverse video selection
standard

Available at all fine
Computer Stores $295.00

= & VIESPER NGGRO

Ssiems

SUBSIDIARY OF WESPERCORP

*Repistered trademarks
of Apple Computer Inc

Software Catalog (continued)

Name: Morse Code
Trainer
System: Commodore
VIC 20
Memory: 5K

Language: BASIC
Hardware: VIC 20 and tape
player

Description: Practice Morse
Code from 1-35 wpm rate sent
by the VIC. Rate is controlled
by your 60 Hz power line fre-
quency. Enter your own prac-
tice message, or receive random
letters, numbers, punctuation.
Price: $19.95 includes cassette

and instructions
Author: Marion H. Taylor
Available:

Taylormade Software

8053 E. Avon Lane

Lincoln, NE 68505

(402) 464-9051

Name: The Responsibility
Life Dynamic
System:  Apple II

Memory: 48K
Language: Applesoft,
Machine
Hardware: Apple II, Disk II
Description: This disk centers
upon the following four games:
Speedway (you'll have to be a
great driver to make those
hairpin curves); Bean Reac-
tions (for two players who
react to the impolite bean-
reactions of each other with
big clubs); Ring the Bell (car-
nival type game); and Animal
Bingo [move 50 shape-table
animals around on a Hi-Res
playing board in totally unique
ways to make '‘bingos'’ — five
in a row).
Price: $15.95 includes disk,
vocabulary card
Available:
Avant-Garde Creations
P.O. Box 30161 MCC
Eugene, OR 97403

Name: Graphics
Composer

System:  Atari 400/800

Memory: 32K RAM

Hardware: Cassette Player or
Disk Drive

Description: With Graphics
Composer, you use paddles or
joystick to draw a picture
outline on Hi-Res screen Mode
8 or 7. Then use color fill-in,
color brushes and add text to
complete your graphic designs.
Graphics Composer allows
easy creation of Player/Missile
shapes which may be used in
other programs. The Geo-
metrics Figures program lets
the user define circles,

triangles, polygons, parallelo-
grams, and even trigonometric
curves. Loading routines are
provided so that pictures can
be used in other programs or
traded with friends.

Price: $39.95 includes cassette
or diskette and 27-page in-
struction booklet

Available:

Versa Computing, Inc.
3541 Old Conejo Rd.
Suite 104

Newbury Park, CA 91320
(805) 498-1956

Name: Dentistaid
System:  Apple II
Memory: 48K
Language: CBASIC 2 with
CP/M
Hardware: Apple II Microsoft
Z-80 Softcard

Description: Dentistaid is a
revolutionary new concept in
dental office management sys-
tems. It is designed to stream-
line all major time-consuming
tasks in your office and give ef-
ficiency, accuracy, and com-
plete control of your office.
Price: $1,000.00
Author: Jerry Taylor
Available:

The Hayden Book Company,

Incorporated

50 Essex Street
Rochelle Park, NJ 07662

(800) 631-0856
Name: Tiny BASIC
Compiler
System: PET/CBM
Memory: 4K

Language: BASIC

Hardware: PET with cassette

or diskette

Description: This is a floating
point compiler supporting a
subset of the PET BASIC
language. The compiler reads
your BASIC program and
writes out a file containing the
6502 object code. All floating
point arithmetic and functions
are supported. If you have at
least 16K, you can get a full
assembly listing of the object
code.

Price: $25.00 includes versions
for all ROMs and sample
program

Author: Mark Zimmermann
and Dave Malmberg

Available:
Abacus Software
P.O Box 7211
Grand Rapids, MI 49510
(616)241-5510




Software Catalog (continued)

DIFF E-Q
Apple II, Pascal
language card
Memory: 64K
Language: Pascal
Hardware: One disk drive
Description: DIFF E-Q is a
Pascal-based differential equa-
tion package for Apple II com-
puters designed for use by
engineers, scientists, mathe-
maticians, college instructors,
and students. It has high-
resolution color graphics capa-
bilities, a high-resolution
screen editor, and electronic
“‘Slidetray’’ and '‘Slideshow’’
features, making it ideal for
lecture demonstrations and for
group presentations. DIFF E-Q
unlocks the door to a whole
world of scientific adventure.
Price: $100.00 includes two
diskettes, 40-page manual,
and limited warranty.
Author: Mark Davidson
Available:
Sage Software Company
1322 La Loma Avenue
Berkeley, CA 94708

Name:
System:

Name: Plotting Graphs
for Line Printer
#26009

System:  Apple I or Apple
II Plus

Memory: 32K RAM
Language: Applesoft
Hardware: Printer
Description: Where a line
printer is available, these three
programs will provide a hard
copy of a particular graph,
either for inclusion in a report
or for later comparison with
other results. The programs
contained in this package are
complete and require no addi-
tional programming. The
following programs are in-
cluded: Cartesian Plots, Semi-
Logarithmic Plots, Polar Plots.
Price: $39.95
Available:

Advanced Operating Systems
450 St. John Road

Suite 792

Michigan City, IN 46360

(219) 879-4693

Chord Mania
Apple II or Apple
II Plus, DOS 3.2
or 3.3
Memory: 48K
Language: Extended BASIC
Hardware: Disk Drive, MMI
DAC board
Description: A program de-
signed with a game context for
practice of chords, including
recognition of four-voice

Name:
System:

chords in any combination of
chord qualities (all triads and
five different seventh chords)
and inversions. Includes both
aural and visual skills.
Responses require the use of
only three keys. Beginning to
advanced levels.
Price: $190.00 includes disk

and user's guide
Available:

Micro Music, Inc.

P.O. Box 386

Normal, IL 61761

Farm Ledger
Apple II or Apple
II Plus, DOS 3.3
Memory: 48K
Language: Applesoft
Hardware: 2 disk drives,
printer
Description: With Farm Ledger
the user can define up to 500
accounts and format financial
reports. The general farm chart
of accounts can be added to or
modified to conform to a speci-
fic farming operation. Features
include budgeting, depart-
mentalizing, thorough audit
trails, extensive error checking
and data entry prompting.
Detailed, non-technical docu-
mentation includes a practice
session and glossary, SBCS
provides free program updates,
replacement of damaged disks,
and friendly customer service.

Price: $349.00 includes pro-
gram disk, program backup
data disk, documentation.

Author: David McFarling

Available:

Small Business Computer
Systems

4140 Greenwood

Lincoln, NE 68504

(402) 467-1878

Name:
System:

Answer to Border Puzzle: "'It's
Really Very Easy!"'

Answer to Circuit Puzzle: All
l's— 1, all 0's = 0, 13 of 16
possible combinations yield 0.

1zard-J6XK "

16K RAM APPLE MEMORY CARD

Unleashes your Apple I1* and Apple Il Plus™ computer.

ON T0 MAXIMUM MEMORY COBOL-80****,

Wizard-16K gives your 48K FORTRAN-80***" BASIC
Apple Il or Apple Il Plus the Compiler****, and Assembly
last bit of directly accessible ~ Language Development
add-on memory it can accept.  System™**" plus Applesoft
And, it interfaces with all BASIC* , Integer BASIC
Z80** cards to give you Apple Pascal System”, Apple
CP/M*** FORTRAN* and Apple Pilot™
= Fully compatible with

= Utilizes Apple DOS 3.3*
Apple Il and Apple I Plus

16-sector system to permit

= Adds 16K bytes of Random l0ading both Applesoft®
Access Memory (RAM) and Integer BASIC

= Fully compatible with 80 ™ Compatible with

microprocessor cards

VisiCalg*****
for CP/M

= (ffers all features of Apple
= Used with Z80 card, ittums ~ Language Card™ (except
your Apple Il into a two-

Autostart ROM)
microprocessor system with
56K of usable memory
= With a Z80 card, it lets you  Available at all fine
run BASIC-80***%, Computer Stores $149.00

=€ & VIESPER NGGRN
asiems

*Registered trademarks SUBSIDIARY OF WESPERCORP
of Apple Computer Inc

**Registered trademark
of Zilog

***Repistered trademark
of Digitz| Research

% stered trademarks




“YOUR SALVATION IN THE SEA OF INFLATION*’

ARK COMPUTING

80 Column Card & 16K RAM Board Sale

The best price available oh
a 80-Column for your APPLE.
N1zarg-80 by Wesper-Micro

RP 345.0 ARK $225.00

16K Ram Board ARK 89.00

32K Ram Board ARK $139.95

- with 16-K ram installed -
(add $ 20.00 for full 32-K
ram installed)

LOWER CASE PLUS II by Lazer
Microsystems.
The Lazer MicroSystems LCP II
is the LCA value for the bud-
et minded APPLE II owner.
Eorks with all Revision 7 and
Later APPLE II's. Includes
Basic and Pascal software on
disk. Works with many popular
word processors.

ARK's LOW PRICE of $ 19.95

For people who demand the best

The best Lower Case Adapter

available for the APPLE II.

LOWER CASE PLUS by Lazer

MicroSystems. :

This feature packed board

has twice the features of

competing boards.

The only LCA that works

with VISICALC and is recom-

mended bK Stoneware for

DB MASTER.

FEATURES:

-Expandable to 4 character
sets (2 on board

~Inverse only mode

=Includes graphics & ASCII

—-Compatible w?mpst word
processors available.

AND WITH ARK's LOW PRICE
THERE'S NO REASON TO PURCHASE
ANY OTHER.

RP § 64.95 ARK $44.95

Remarkable value in Keyboard
Enhancers. .
The Lazer MicroSystems Keyboard
+Plus with these features:
-64 character type ahead buffer
-Buffer can be cleared & disabled
-Works on all APPLE II's
-Lets you use the shift-key as
a_ typewriter shift-key,
allowing gau to enter &1rect1y
the 128 ABCII character set
from the APPLE keyboard.

KEYBOARD +PLUS
RP$ 99.95 ARK $ 69.95

THREE EXCITING PRODUCTS. A ONCE IN A
LIFETIME DEAL. LOWER CASE PLUS+

KEYBOARD PLUS+, & AN 80-COLUMN BOARD
ALL FOR LESS THAN THE NORMAL COST OF

THE 80-COLUMN BOARD ALONE.
ARK $299.95

software

By LAZER

-ANIX 1.0: A set of incredible disk
utilities w/ UNIX like
g erating Systems.

-LAZER PASCAL: A unique systems
programming language
with many features
of the 'C' program-

minﬁ language.
ARK § 29.95 =
~-DISASM/65: Most ?opular disassem—
bler for the APPLE II.
ARK $ 19.95
By DATAMOST
-SNACK ATTACK: RP$ 29,95 ARKS 19.95
~THEIF: RPS 29.95 ARKS 19.95
~CONEY ISLAND: RPS 29,95 ARKS 19.95
-6502 ASSEMBLY b; RANDY HYDE:
RP$S 19.95 ARKS 15.00

By BRODERBUND

-MIDNIGHT MAGIC:RPS 34.95 ARKS 24.95
(Best Pinball game we've seen Iet)
-APPLE PANIC : RP$ 29.95 ARKS 19.95
=SPACE QUARK : RPS 29.95 ARKS 19.95
=RED ALERT : RP§ 29,95 ARKS 19.95
-TRACK ATTACK : RP$ 29.95 ARKS 19.95
-GENETIC DRIFT : RP$ 29.95 ARKS 19.95
-SPACE WARRIOR : RP$ 24.95 ARKS 17.95

By ON-LINE SYSTEMS

~MOUSKATTACK : RP$ 34.95 ARK$ 24.95
-CROSS FIRE - 21.95
~CRANSTON MANOR: RP$ 34.95 ARK 24.3%

~ULYESSES : RP$ 34.95 ARKS 24,
~SOFTPORN ADV : RP$ 29.95 ARKS 21.95
-TIME ZONE : RP§ 99.95 ARKS 75.95
-LISA 2.5 : RP§ 79.95 ARK .
-SPEED/ASM : RP§ 39.95 ARK .
~THRESHOLD : RPY 39.95 ARK .
=PEGASUS II : RPF 29,95 ARK .

We accept: MASTERCARD, VISA(Include card # and eﬁﬁiration date), CASHIER

or CERTIFIED CHECKS, MONEY ORDERS, or PERSONAL CHE

clear).

S(Please allow 10 days to

Please add 3% for shipping & handling (minimum $2.00). Foreign orders please

add 10% for shipping & handling.
We accept COD's E

Please include $2.00 COD charge)

California residents add 6% sales tax., All equipment is subject to price change

and availability without notice.

manufacturer's warranty.

equipment 1is new & complete with

Call us at (714) 735-2250

ARK COMPUTING ® P.O. Box 2025 ® Corona, CA 91720
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Hardware Catalog

Name: GMS6521 65K
ROM Module
System: 6500/ 6800
Memory: 65K bytes
Hardware: 6" x 9.75"
module

Description: Low cost, high
density memory expansion
module with 65,536 x 8 bits
of EPROM/PROM/RAM with
selectable address and enable/
disable switches. Accepts
2758, 2408, 2716, 2516, 2732,
2532 EPROMs of 1, 2, 4K bytes
each. Sixteen sockets may be
individually enabled/disabled
from top of module. Requires
only +5V DC power. Low pro-
file or =zero force sockets
optional.
Price: $230.00, single piece

quantity
Available:

General Micro Systems

1320 Chaffey Ct.

Ontario, CA 91762

(714) 621-7532

Name: GP300 Dot Matrix
Printer
Memory: 380-Char FIFO,

optional 32K RAM
for character
generation
Description: 120-character (10
characters/inch) dot matrix
printer. Capable of producing 9
x 9 data text at 300 charac-
ters/second and word process-
ing printing at 80 - 120 charac-
ters/second (depending on
font], 18 wire (9 x 9 inter-
laced) print head. RS-232C/
Centronics interface. Options:
tractor feed, front feed, reem
paper handler and pedestal.
Price: $3165.00 one piece
$2685.00 100 pieces
includes 2 character genera-
tions, interface, power sup-
ply, friction feed.
Available:
Amperex Electronics Corp.
230 Duffy Ave.
Hicksville, NY 11802
(516) 931-6200

Name: Display Board
System:  Apple
Description: Displays address
bus, data bus (latched) and
hold line. All lines are buf-
fered. All LEDs are low cur-
rent, high efficiency type. A
RUN STOP STEP switch is
provided so you can single step

No. 46 — March 1982

through a program one instruc-
tion at a time.
Price: $62.00 [Texas residents
add 5% sales tax)
Available:
Applied Engineering
P.O. Box 470301
Dallas, TX 75247
(214) 492-2027

Name:
System:

Hi-Pad Digitizer
TRS-80 1/2/3,
Apple, Atari, PET
Memory: 16K

Hardware: Digitizing Pad
Description: High-Resolution,
high-quality, but low-cost digi-
tizing pad. Serial RS-232 or
parallel interface. Excellent
replacement for Apple pad. No
static sensitivity. Optional
stylus.

Price: $825 - $925

Available:
Houston Instruments
One Houston Square
Austin, TX 78753

Name: EZASM
System: PET/CBM
Language: Assembler
Hardware: New ROMs,
8K-32K, cassette
or disk, 40- or
80-column screen
Description: 4K EPROM chip
which is available for any free
socket and contains a very
complete 6502 Assembler.
Source code is stored as if it
were a BASIC program, which
allows for easy entry, editing
and manipulation: one BASIC
line is one line for the
Assembler. Syntax is the MOS
Technology standard and all
addressing modes are sup-
ported. Operands may be sym-
bols, symbol expressions,
decimal, hexadecimal, binary
or ASCII with limitless com-
binations. There is an optional
Cross-Reference which lists
the symbols used, in alpha-
betical order, followed by their
value and each line number
where the symbol was used.
Price: $80.00 includes ship-
ping and instructions
Author: Milton B. Bathurst
Available:
DataCap
73, Rue du Village
4545 Feneur
Belgium

CD2-3 Floppy
Drive Tester
System:  OSI
Hardware: 5%'' and 8"’
single- or dual-
sided disk

Description: CD2-3 uses ex-
isting drive cable for quick
connection to isolate prob-
lems, exercise and repair floppy
drives. Provides static and
dynamic tests. Simplifies head
load and stepper tests and ad-
justments. Monitors index,
ready, write protect, clock and
data circuits. Provides read,
write and erase verification.
Price: $275.00 includes step-

by-step familiarization and

operating instructions
Available:

TEACO/Computer Center

P.O. Box E

Michigan City, IN 46360

Name:

Name: CBM 2031 (Single
floppy disk)

System: PET/CBM

Memory: 1K RAM

Description: Low cost, single
disk drive stores up to 170K
bytes on a single 5%'' floppy
diskette, and incorporates an
IEEE-488 interface for use with
Commodore’s PET and CBM
computer equipment. The
2031 is based on the same
technology used in Com-
modore's 4040 dual disk drive
unit, using the latest disk
operating system (DOS). The
2031 diskettes are read/write-
compatible with the CBM
4040 disk unit. Owners of the
disk drive can expand their
systems by adding additional
2031's (or Commodore disk
drives) and running them in
tandem.
Price: $595.00 includes disk
operating system
Available:
Commodore Business
Machines, Inc.
Computer Systems Division
Authorized Dealers

Name: Model 60
Universal RS-232
to RS-449
Converter

System:  All Interfaces

Hardware: Aluminum box,
featuring three
I/0 connector
ports
Description: The Model 60,
Universal RS-232C to RS-449
Converter, provides a means of
interconnecting hardware with
these interfaces. The RS-449
specification requires a 37-pin
connector for reverse channel
operation. Since the allowable

MICRO - The 6502/6809 Journal

voltage range of RS-232 signals
exceed that of RS-449, it is
necessary to provide resistive
terminations to prevent
damage to RS-449 receivers
from RS-232 drivers. The
Model 60 incorporates the
switching mechanism to allow
the user to select the RS-232 as
a DTE or DCE.
Price: $115.00 complete
Available:

Remark Datacom Inc.

4 Sycamore Drive

Woodbury, New York 11797

(516) 367-3806

Name: TKC Numeric
Keypad
System:  Apple II

Description: The Keyboard
Company's Numeric Keypad
for the Apple II computer
allows rapid numeric entry,
easy arithmetic calculations
and more efficient VisiCalc™
operations. The 24-key keypad
is Apple-coordinated and may
be comfortably positioned for
maximum effectiveness.
Price: $149.95 includes key-
pad, interface and manual
Available:
Authorized
Dealers

TKC/Apple

Information:
The Keyboard Company
7151 Patterson Dr.
Garden Grove, CA 92641
(714) 891-5831

Z-Card

Apple II or

Apple 111

Hardware: Z-80A

microprocessor,
CP/M operating
software

Description: The Z-Card trans-

forms the Apple II or Apple III

computer into a CP/M-based

system. The Z-Card offers
lowest power consumption
and highest reliability at an af-
fordable price. CP/M software
and ALS BIOS, which are in-
cluded, increase the speed of
the system and allow the user
to convert DOS text files to

CP/M. Features: full keyboard

mapping, warm boot without

reset, software allows full 60K
of user RAM, copy and format
in one pass through.

Price: $269.00 includes Z-card,
diskette, manual, The CP/M
Handbook by Rodnay Zaks

Available:

Advanced Logic Systems, Inc.
(ALS)

1195 E. Arques Ave.

Sunnyvale, CA 94086

(408) 730-0306

Name:
System:

AMICRO"
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Apple

sensatioral
software

creative

compauting
software

CAl Programs Vol |

Cassette CS-4201 $11.95

.iQ., =
[~]
+ THAT S BIGHT wel@|SOURGC. PENMSTLUMNIS
STATE™

U.S. Map. Identify states and their capitals.

Math Drill. Arithmetic drill and practice with
large or small display

Requires 16K Apple || or Apple || Plus

RIGHT
51

WROME  GRADE
a B+

CARBURETOR
CARBURETOR o
SUPERININI
FRESS AMY KEY FOR MEXT HWORD
PRESS “S” T STOP

Spelling. Study aid with your list of trouble-
some words,

~ - AOD WITH CARRY + =+

0L GET @ GRADE OF <A

Add With Carry. Drill and practice on sums
requiring numbers to be carried.

Ecology Simulations - |

Disk CS-4706. $24.95

Sterl

STERL allows you to investigate the
effectiveness of two different methods of
pest control—the use of pesticides and the
release of sterile males into a screw-worm
fly population. The concept of a more
environmentally sound approach versus
traditional chemical methods is introduced.
In addition, STERL demonstrates the efiec-
tiveness of an integrated approach over
either alternative by itself,

Requires 48K Applesoftin ROM or Apple Il Plus

Pop

The POP series of models examines three
different methods of population projection,
including exponential, S-shaped or logistical,
and logistical with low density effects. At
the same time the programs introduce the
concept of successive refinement of a model,
since each POP model adds more details
than the previous one.

Tag

TAG simulates the tagging and recovery
method that is used by scientists to estimate
animal populations. You attempt to estimate
the bass population in a warm-water, bass-
bluegill farm pond. Tagged fish are released
in the pond and samples are recovered at
timed intervals. By presenting a detailed
simulation of real sampling by "tagging and
recovery,” TAG helps you to understand
this process.

Buffalo

BUFFALO simulates the yearly cycle of
buffalo population growth and decline, and
allows you to investigate the effects of
different heard management policies, Simu-
lations such as BUFFALO allow you to
explore "what if" questions wnd experiment
with approaches that might be disatrous in
real life

CAl Programs Vol Il

Cassette C5-4202 $11.95

European Map Identify countries and
their capitals

Music Composing Aid Make and play
your own music on the Apple. No addi-
tional hardware required. Includes a
sample from Bach s Tocatta & Fugue in
D minar

Requires 16K Apple Il or Apple || Plus

- - -

4 « 4 =8

—-t

HOM MANY?E

Meteor Math. Learn math skills by destroy-
ing menacing meteors

Ecology Simulations - II

Disk CS-4707 $24.95

Pollute

POLLUTE focuses on one part of the water
pollution problem; the accumulation of certain
waste materials in waterways and their effect
on dissolved oxygen levels in the water
You can use the computer to investigate
the effects of different variables such as
the body of water, temperature, and the
rate of dumping waste material. Various types
of primary and secondary waste treatment,
as well as the impact of scientific and
economic decisions can be examined

Requires 48K Applesoftin ROM or Apple |l Plus

Rats

In RATS, you play the role of a Health
Department official devising an effective,
pratical plan to control rats. The plan may
combine the use of sanitation and slow kill
and quick kill poisons to eliminate a rat
population. It is also possible to change the
initial population size, growth rate, and
whether the simulation will take place inan
apartment building or an eintire city

Malaria

With MALARIA, you are a Health Official
trying to control a malaria epidemic while
taking into account financial considerations
in setting up a program. The budgeted use
of field hospitals, drugs for the ill, three
types of pesticides, and preventative medica-
tion, must be properly combined for an
effective control program

Diet

DIET is designed to explore the effect of
four basic substances, protein, lipids, calonies
and carbohydrates, on your diet, You enter
a list of the types and amounts of food eaten
inatypical day, as well as your age, weight,
sex, health and a physical activity factor
DIET is particularly valuable in indicating
how a diet can be changed to raise or lower
body weights and provide proper nutrition

CAIl Programs | and Il

Disk CS-4701.524.95
Requires 32K Integer Basic

This disk contains all 7 programs from cas-
settes C5-4201 and C5-4202

MNote: The ecology simulations programs
are not available on cassette.

Stock & Options Analysis

Disk CS5-4801, $88.95
Requires 32K Applesoft or Apple || Plus

This is a comprehensive set of four programs
for the investment strategy of hedging listed
options against common stocks. A complete
description is in the TRS-80 section. Available
August 1981

Order Today

To order any of these software packages,
send payment plus $2.00 postage and
handling per order to Creative Computing,
Morris Plains, NJ 07950, Attn: Cleo

Visa, MasterCard and American Express
orders may be called in toll-free

Order today at no risk It you are not
completely satished your money will be
promptly and courteously refunded

Creative Computing Software
Maorris Plains. NJ 07950
Toll-free 800-631-8112

In NJ. 201-540-0445

creative compatirng software

Apple is the registered radgemark of Apole Comouter. Ing
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PET Audible Disk Alarm

This article describes a simple
accessory which sounds an
alarm when a disk error occurs.
The audible alarm saves time
spent in tracing system errors.

John E. Girard
676 Alma Ave. #106
Oakland, California 94610

I don't know how much time I've
wasted trying to salvage my work, only
to discover that I was hung up on a sim-
ple disk error. Now the investment of
$3.67 in parts will allow us to hear disk
errors and to correct them in record
time. My device will work on 2040,
4040, and 8050 series disk units. In-
stallation takes about 10 minutes.

Parts List

Piezo buzzer, Radio Shack #273-060,
$2.99; resistor, 470 ohms, #271-019,
.19; diode, 50 volt @ 1 A, #276-1101,
.49 (8050 only); 8-inch length of red
hookup wire; 7-inch length of black
hookup wire; electrical tape (masking
tape will suffice).

Installation

Please refer to figure 1. Remove the
two cover screws located on the sides
near the front, swing the top section up
and prop it open with the wire brace.
Proceed with the following steps:

1. Strip ¥ inch of insulation from the
ends of all wires.

2. Attach the red hookup wire to the
red wire of the piezo buzzer.

3. 8050 disk drives: Observe that the
diode is a black cylinder with a
white band encircling one end. At-
tach the banded end to the black
hookup wire. The other end of the
diode connects to one side of the
470 ohm resistor. Attach the re-
maining lead from the resistor to the
black wire of the piezo buzzer.
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2040 and 4040 disk drives: Attach
one side of the 470 ohm resistor to
the black hookup wire; attach the
other side of the resistor to the black
wire of the piezo buzzer.

. Locate the power plug for the error

LED. Pull the plug out and separate
the wires slightly. Remove % inch
of insulation from each wire but do
not cut the wires. Replace the plug.

. If your plug wires are orange and
white, connect the red alarm wire to
the orange plug wire and connect
the black alarm wire to the white
plug wire. Now, create an error con-
dition (an easy one is to initialize an
empty drive). When the error light
comes on, the piezo buzzer will
emit a mild but penetrating tone.

. If your plug wires are not orange and

white, then do not connect the
alarm wires. Create an error condi-
tion. Once the LED is glowing red,
try touching the alarm wires to the
exposed plug wires. You have two

choices: one combination will ac-
tivate the buzzer, and the other will
not. 8050 owners: If neither com-
bination works, you have wired the
diode backwards. Return to step 3.

When you have found the proper
combination, clear the error and
proceed to connect the alarm wires.

7. Cover all electrical connections
with tape. Be sure to cover the bare
wires on the diode and resistor as
well. To mount the buzzer, select
any open spot and secure it with two
strips of tape. You may reduce the
loudness by partially covering the
buzzer with tape.

If your floppy is still under warranty. . .
. . . Do not strip the power wires in
step 4. Wrap the alarm wires carefully
around the plug prongs, push them to
the base of the connector, and secure
with narrow strips of tape before re-
placing the plug. Be sure to remove the
alarm entirely before taking your floppy
in for service!

Figure 1: Inside view I’ _\
T T
POWER PLUG
= Ul
‘ | DIODE
\ |— RESISTOR
D U |_ PIEZO
BUZZER
DRIVE 1 DRIVE O
* *
" " ERROR LED
* Locations of the mounting screws for cover.
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Hot pursuit
through space
and the
vortices
of time!

%@E PRESENTS...
«ime Lord

The fallen Time Lord, who presumptuously calls himself The Master, is at large.

The elders of Waldrom have supplied you with the hyperspace-worthy vessel
Tardus, and commissioned you to eliminate the evil “Master”. Your resources
include clones who will fight for you, the formidable CRASER weapons of the Tardus,
and magic weapons such as Fusion Grenades and Borelian Matrix Crystals.

Traveling through hyperspace in search of the evil one, you will encounter Time
Eaters, Neutron Storms, and other alien creatures and phenomena. Entering real
space to search planets, you will encounter still other dangers. You will enter native
settlements to buy food and supplies — or to fight for survival.

And once you find The Master can you destroy him?

— Based on Dr. Who of PBS fame.
=) =

.E ------- Disk, 48K ... $29.95

Apple Integer Basic,

TSE:HARDSIDE 5

6 South 5t Milford, NH 03055 (603)673-5144
TOLL FREE OUT-OF-STATE  1-800-258-1790
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IN ONE!
How many times have you wished that there was a single source for *
your personal computer needs? Well look no further, TSE-
HARDSIDE, located in pleasant New Hampshire, has virtually every
conceivable item for your micro. Whether you're shopping for your
Apple, Pet, TRS-80™or Atari, TSE-HARDSIDE has it all. We stock
hardware, software, books, magazines and specialty items for all of
the popular machines. So the next time you're out shopping for your
system don’t be surprised, be satisfied. Remember the name TSE-
HARDSIDE as your choice for quality, service and reliability.

TSE-HARDSINE

6 South St Miltord, NH 03055 (603)673-5144
TOLL FREE QUT-OF-STATE  1-800-258-1790

No. 46 - March 1982 ' MICRO - The 6502/6808 Journal 109



GET FREE SOFTWARE FOR YOUR COMPUTER!

HOW? JUST ORDER ANY OF THE ITEMS BELOW, AND SELECT YOUR FREE SOFTWARE FROM THE BONUS
SOFTWARE SECTION, USING THE FOLLOWING RULE: FOR THE FIRST $100.00 WORTH OF MERCHANDISE
ORDERED TAKE 1 ITEM; FOR THE NEXT $200.00 WORTH OF MERCHANDISE ORDERED TAKE ANOTHER ITEM,;
FOR THE NEXT $300.00 TAKE A THIRD ITEM, ETC. ALL AT NO COST.

APPLE, enter the text, and colorful, dynamic messages appear on (he screens of TV sets

connected to the compuler. Use the software to broadcast messages on TV screens in

schools, hospitals, factories, store window, exhibit booths, ete. The lollowing pragram is

our lates! release:

SLIPER MESSAGE: Crea!es messages in tull-page "chunks”. Each message allows
of mixed and colors, in mixed upper and lower case

Styles range from regulat AﬁPLE :?\aracters up to double-size, double-width characters

with a heavy, bold font. Six colors may be used for each different typestyle. Vertical and

horizontal centering are available, and word-wrap is automatic. Users can chain pages

together 1o make multi-page messages. Pages can be ¥ or auto

ly. Multi-page messages can be stored to disc or recalled malantly

REQUIRES 48K & ROM APPLESOFT.. . . $50.

APPLE PLOTS YOUR DATA & KEEPS YOUR RECORDS TOO! APPLE DATA GRAPH 2.1.

tio
INTERFACE, CHECKBOOK, MAILING LIST & DATA ENTR‘I‘
REQUIRES 48K & ROM APPLESOFT. . ... .. $40.

APPLE LITERATURE DATABASE: Allows rapid retrieval (via keywords) of references from
total APPLE literature thru 1980, on 5.25" disk. Each entry in the data base consists of the
article, author-name, pericdical-name, dale of issue, & page nos. The database is
intended 1o support large magazine files which would require lengthy manual searching
to recover Iinformation. Annual updates will be available

REQUIRES 48K & ROM APPLESOFT. .$60.

WORDPOWER: Is a simple, powerful, !uw cost. line-oriented word-processor program. It
offers a fast machine language FIND & REPLACE. Text can be listed to screen or printer,
with or without line-numbers. Lower.case adaplors are supported. You can merge files,
move groups of lines, and easily add, change, or delete lines. WORDPOWER can be used
to create and maintain EXEC files. It can also be used as a rapid, unstructured, informa-

Plots up to 3 superimposed curves on the Hi-res Screen both X & Y axes d
Each curve consists of up to 120 pieces of data, Graphs can be stored to disc and recalled
immediately for updating. Up to 100 graphs can be stored on the same disc. Great for
Stock-market Charting, usiness Management, and Classroom instruction!

REQUIRES 4BK & ROM APPLESOFT. . 535,

APPLE RECORD MANAGER: Allcws cnmplex files to be brought Into memary so that
record hes and weous. Records within any file can con
tain up 1o 20 fields, with user- dehned hfeaumgs Intormation can be string or numeric,
Users can browse thru files using page-forward, pag search com-
mands. Records can easily be searched, altered or .wlted at will, Flles can be stored on
the same drive as the master program, or on another, if a second drive is available

Above software for APPLE DOS 3.2/3.3 only. Call for BONUSES for other systems.

TO ORDER: Use phone or mail. We accept VISA, MASTERCARD, COD's, personal checks &
money orders. Add 4% for credit card. Customer pays handling on COD orders. Foreign
orders must be in American Dollars & include 10% for handling. Connecticut residents add

tion-st and retrieval sgstem via its rapid search capabilities
REQUIRES 48K & ROM APPLESOFT. -850
LABELMAKER: Allows users to quickly create address labels. A given label may be gen-
erated in any quantity from 1 to 32767 Space is allowed on labels for a personal and
company name, but the space is automatically closed up if only a personal name is
entered. Space is also allowed for foreign countries. The pro&ram can also generate
labels for price-tags, part numbers and mail-messages such as "RUSH", "FRAGILE™ etc,
A self-incrementing feature allows theatre-tickets to be produced, with a date, and
numbsrs running from al00 to z999. An editor is provided for editing labels prior to print-
All labels may be saved to disk for instant recall
Qurnes 48K & ROM APPLESOFT. . ... . . $35

(203) 579-0472

HARDWARE by APPLE COMPUTER PRINTERS COMPUTER SYSTEMS
APPLEIl + , 48K 1159 PASCAL LANG. SYS 397 EPSON: HEATH/ZENITH:
FLOPPYDR. + CNTALR 535  FLOPPY DRIVE 55 Mx80 495  MXBOF/T 575 ZBOFA Computer (48K) 2150 290 Computer 2490
We carry the rest of the APPLE line at low, low prices! CALL! MX 100w/ Graftrax 775 MX70w/Graftrax s Z19Terminal 725  Z47DualBDrive 2775
g::%)fpl_néhcleifhl 123 gng}frﬁﬂg G 12? WORDSWORTH by LEADING EDGE:
nic utler ser. Lar (A Zenith Z89 & C.ITOH 25 cps Starwriter & CP/M & Full Word-
OTHER HARDWARE for APPLE MXB0Ribbon 15 MX100Ribbon 24 Processing Software & Super-Calc) 4500
D.C. HAYES: C.ITOH: _ HEWLETT-PACKARD:
Micromodenm | 300 Smartmodem 239 gg g;g ﬁ!sv 1gar };gg iggﬁg ga!sv ger 1;3? 599 HP85 2098
MICROSOFT: A Isyrar. aisy er. 1 82903A 16K Mem. 250  290/MODual5"Drive 2125
780 Softcard 269 16K Ramcard 159 Daisy Tractor Option 225 PRO-WRITER Par 515 i
MOUNTAIN COMPUTER: NEC SPINWRITERS & Ml‘ml‘ PRINTERS: PCB0O01A32K Computer 1099 PCBO12A1/0 Unit 699
CPS Multifunction 199 A/D + D/ACard 105 3530Par/RO 3510Ser/RD 1895 PCBO31ADual Drives 1099 CP/M2.2for NEC 125
Expans. Chassis 595  Romplus 135 7730Par /RO 244{: 71105er/A0 2445 Wordstar for NEC 299 Super Calcfor NEC 279
CALL FOR MORE PRICES. WE CARRY FULL LINE! ;Ei‘ie””"‘ 2795 :;iﬁ”m 875 COMMODORE:
CALIF. COMPUTER SYSTEMS: : . VIC20 Computer 258 VIC1515Printer 315
Centranics Par, Int 1 15 A/DConv. 108 9/45 2148 BIOR/O 2350 8032 MicroMainframe 1100 B050IMBDual Disk 1375
Async. Serialint, Arith. Proc., /Disk 339 1DS: 82502MBDualDrive 1760 4040 Dual Drive 999
CALL FOR MORE PRICES WE CARRY FULL LINE! 4456 699 460G 875 4022 Printer G630 8024-7Hi-SpeedPrinter 1345
VIDEX: 560G 1075 PrismColor Printer 1699 ATARI:
B80Col. Board 275 Switchplate 15 Tl: 810Basic 1349 B10Senial 1429 ATARI 800 {16K) 599  ATARI400(16K) 339
Enhancer | 105  Enhancer|i 125 MPI: 886 579 996 669 ?E‘,E R‘S"‘ E;“’e ";g ggg r”"“f’ ?ég
MORE OTHER HARDWARE FOR APPLE: PRINTRONIX: P300 4500 PG00 6150 eyl Jlepiace
SSMAID 150 ABT Keypad 19 MICROSOFT BASIC 69  VISICALC 159
SSM Serial ASI0 115 KeyboardCo. Keypad 129 L - W90 Lalcieel o
SSM Par. APIO 99 SunshineJoystick 40 ADD-ON MEMORY CARDS & DISK DRIVES
SSMA488EEE 425 CiscoPaddles 29 FOR APPLE XEROX: :
Novation APL, CAT 339 Prometheus Z Card 229 MEMORY: 820-1Systemw/5" Dr. 24‘35 820-2 Systemw/B" Dr. 3145
VERSAWRITER 249 SUP'R'MOD 2 : 5 WORDSTAR 419 CP/M OP.5YS, 175
Microsoft 16KRamcard 159 Saturn 32K Ramcara 1489 SUPERBRAIN by INTERTEC
Legend 128K Ramcard 649  Prometheus 128K Ram. 550 BAKDD Y 260 B4KOD 2995
OTHER SOFTWARE for APPLE: éi&%’g&:ﬁ;ﬁg;&:g 1%32 4116Add-InMem/16K 29 0SS 10Meg 3195  Emulator 725
: Intertuby !
PERSONAL SOFTWARE: _ APPLE-COMPATIBLE FLOPPIES by MICRO-SCI: o 28
Visicalc 3.3 158 Visilile 199 With Controller: No Controiler:
Visiplot 149 Visiplot/Visitrend 199 A35Dir. Replacement 450  A35 415
Visiterm 125 Visidex 169 A4D40-Track 4 Ad
Deskop Plan ! 169 Visipak 559 ol e = woatrzannprg CAUTERMINALS -
MICROSOFT: % eal enith21 elevideo 1
APPLEFortran (Z80) 149 APPLECobol(280) 499 fﬁ};cf ?{-,"3?3"” ““5‘5"“ h‘ég %f;:.( 326 KB 559 }E'e“ge” o 5 Tevdeo 950C ggg
TASC Basic Compiler 139 Qiympic Declathon 25 160 Track B52KB 799 8" ABOO Controller 540 .ﬂe[lleDg HeEn.r! : 875 ADDS ng‘lnoml 1175
MICRO-PRO: V1000 Dual 8" V1000 Dual 8", AMPEX Dialogue 80, 2-page, Detachable 995
Wordstar 245 Mail-Merge 99 Subsystem 1300 Dbl. Side 1600 IBM2101-10 1199
Spell-Star 149 Dala-Star 199 SORRENTO VALLEY ASSOC:
PEACHTREE: BIZ Packages, all . Lo ... 219 AMS 8000 Dual 8" 1845  AMSS50005Mb. Drive 2995
CPABIZPackages.all . . . T AMS 8000 Dual 8", AMS501010Mb. Drive 3495
s .?_\1'13{?1' ﬁde 5 2532 Disk2 + 2Controller 359 MODEMS i
MORE OTHER suFTmnE for APPLE: uadionlrolier: <4 CAT 198 DCAT 1
DB Master DBMasterfor CORVUS 369 CORVUS: VENTEL212-3, 120080 848  AUTOCAT 229
DataFactory 125 PFS 85 5Moyte 3195 10Mbyte 4395 LEX-11 148 UNIVERSALAUTO ANS 220
ASCIIExpress 3.3 55 PFSReport 85 20Mbyte 5600 Mirror 675 UNIVERSALORIG/ANS 180  UNIVERSAL1200BD 258
Sorcim Super Calc 250 SpeliguardCP/M 235
Howard Tax Preparer "82 125 Broderbund G. Ledger 335
Real Estate Analyzer 1249 Broderbund Payrail 335 MONITORS & PLOTTERS
Ashtond Base || 495  dBasell Manual 50 ZENITH: 5100 CARDWARE
Graph Trix 49 12" Green 125 13" Color 375 S5MMBG4B4KMem. 775 HAYESS100 MODEM 349
AMDEK: CCSB4K Dynamic 429 QTClock/Cal 135
WORD-PROCESSORS for APPLE: 12 Green 135 13" Color 375
Wordstar CP/M 245  EXWriter Prof_Sys. 215 WATANABE FLATBED PLOTTER:
Magic Wand CP/M 299  MUSESuper Text 125 4Pen 1150 BPen 1400
Executive Secretary 199 Wordpower 50
Letter Perfect 125 Hebrew Il 55 STROBE CYLINDRICAL PLOTTER: FLOPPY DISCS
Magic Window 85  SuperScribell 110 Flotter 699 APPLEIntice 75 IM5“SoftSSSD/bx 29 3IMB"SoftSSSD/bx 33
Speliguard 235  SpelistarCP/M 149 HOUSTON INSTR FLATBED PLOTTER: Elephant 5.25" Elephant 8
WordHandler (Gives 80-Col. & lower casewithnoboard') 199 DMP3 Smart Plotter 1299 6-Pen Adaptar 349 Son SSS0/bx 25 Sott SS50/bx 29
BONUS SOFTWARE SECTION!
Let us acquaint you with MESSAGE-MAKING SOFTWARE. Just place the disk in the Records of files can be printed, i ired, Addi g are a STATISTICS

CON N. INFO. SYSTEMS CO.

7.5% sales tax. Prices subject to change without notice.

218 Huntington Road, Bridgeport, CT 06608

110

MICRO - The 6502/6808 Journal

No. 46 - March 1982



I/O Expansion for AIM

The AIM 65 computer is well-
suited to low-demand process
control applications, due to its
user-dedicated 6522 VIA. This
article describes a method of
adding two more VIAs to the
AIM to triple the capacity of its
input/output control hardware.

Gary Finley

Room P-102
Biological Sciences
University of Alberta
Edmonton, Alberta
Canada T6G 2E9

Many users of 6502-based micro-
computers who have an interest in
control-type applications have dis-
covered the wealth of hardware
utilities that is provided in the 6522
versatile interface adaptor (VIA). This
well-named device provides an impres-
sive array of input/output (I/O) facili-
ties inside one $10 package, including
two 8-bit parallel ports, two 16-bit
counter/timers, and an 8-bit shift
register. The ports have bit-wise select-
able data direction, optional input latch-
ing and four associated control (hand-
shake) lines. The two timers can easily
perform pulse counting, frequency gen-
eration and interval timing functions,
and the shift register can be used to per-
form both serial-to-parallel and
parallel-to-serial data conversions.

In the Rockwell AIM 65 computer,
a 6522 chip is used to control the 20-
column printer, the two cassette inter-
faces, and the teletype port. One of the
timers in this chip is used to provide
the five millisecond delay that is used
to debounce the keyboard switches.
The AIM 65 board holds a second 6522
VIA, and this one is available for user
applications, with all 16 port bits and
their four associated control lines

No. 46 — March 1982

brought out to the 44 contact ‘applica-
tions' connector at the left rear of the
computer board. It was the provision of
this user VIA that made the AIM 65
computer attractive to my colleagues
and me at the psychology department
of the University of Alberta.

Many of the experiments in psycho-
logical research that are conducted here
represent low demand control tasks to
which the AIM 65 and its user VIA are
admirably suited. In a typical stimulus-
response experiment, a control com-
puter is used to present an auditory or
visual stimulus to the subject. The
computer then waits for him to choose
from a number of possible responses,
and records as data the identity of the
response selected and the time taken by
the subject to make his choice.

These tasks are easily accomplished
with the facilities of the user VIA and
some simple peripheral hardware. A
few port bits are configured as inputs
and connected to debounced response
switches, a few others act as outputs —
controlling lamps or tone generators
through Darlington transistor drivers,
and the programmable timers look after
the measurement of the reaction times.
Thus, with a minimum of external
hardware, the AIM 65 can provide an
excellent control facility at very
modest cost to the user.

In the early days of this work (early
1980| the available capacity of 16 port
bits seemed easily adequate for the
demands of the type of experiment then
conducted, and for any reasonable de-
mand then foreseen for the future.

How times change! In the inter-
vening months, we have found that
port space acts like spending money —
given an adequate supply, one soon
develops a need for much more. As our
experimenters became familiar with
the computer, their confidence in the
technique grew, and their ambitions
were right behind. Soon the AIM 65
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was running very demanding experi-
ments involving simultaneous inputs
from several subjects, the operation of
stepping motors (which consume four
port bits each), or combinations of
similar tasks. The wealth of port space
that had once seemed so generous was
soon all spent, and the next experiment
in line needed ‘‘just a few more bits'’
for the control of the apparatus and col-
lection of the data.

As these situations arose we met
them at first with craft using tricks to
make more efficient use of the avail-
able port space. By encoding 16 inputs
into four bits, or multiplexing one set
of four bits to run several motors at
once, we made our 16 bits do the work
of 24 or more. However, these stop-gap
strategies were not very satisfactory.
The hardware involved became com-
plicated, and the programs became
laden with extra routines containing
the tricks that shared the port space
among the various tasks to be done.
Before too long it was clear that,
although the AIM computer had plenty
of computing power for our needs, the
single user VIA was a bottleneck in the
flow of control.

This article describes our solution
to the problem: a simple add-on circuit
for the AIM 65 that contains two addi-
tional 6522 VIAs. Using this design,
any AIM 65 user who can do wire-wrap
assembly can, in a few hours (at a cost
of about $40), triple the I/0 capacity of
his computer to a total of six bidirec-
tional ports, twelve control lines, three
shift registers and six programmable
timers.

Design of the 1/0 Expansion Board

To the 6502 microprocessor, a 6522
VIA looks like an array of 16 memory
locations. Like any other memory chip,
it must have connections to the system
data bus and the control bus signals
necessary for reading bytes of data from
the data bus, or writing bytes to it.



CSFFF
Decoder
Output

Figure 1: A Decoder for Address $FFF
Address Address
Bus Line Bit CSEXX
A 15 1 e
14 1
13 1
12 1
CSXFX
A1l 1
10 |
9 1
8 1
CSXXF
A7 1 —_]
6 1
5 1
4 ]

These control signals are: the system
clock (#2), the read/write line (SYS
R/W)|, and the reset line (RES). An addi-
tional connection is needed in order for
the 6522 to be able to interrupt the
microprocessor during interrupt-driven
I/0O functions. If this facility is desired,
then each 6522 in the system must be
connected to the interrupt request line

(IRQ).

In addition to the data bus and the
above control signals, a 6522 VIA must
have connections to the system address
bus, so that its 16 internal registers can
be accessed one-at-a-time for the ex-
change of control and data bytes with
the microprocessor. With only 16 inter-
nal locations, the 6522 needs only to
decode the lowest four bits of address
information. Like any other memory
chip, it relies on an external address
decoder circuit to tell it which section
of the address space it is to respond to.
In this case, the section is only 16
addresses long. The design of such an
address decoder is a central part of this
project.

In general, the address decoder must
contain the logic necessary to produce a
chip select signal for each VIA when
one unique combination of bits is pre-
sent on the highest 12 lines of the ad-
dress bus. In commercial products, the
address decoder logic is usually very
general so that the purchaser can adjust
the decoder, by means of DIP switches
or wire jumpers, to fit the address re-
quirements of the product into an area
of the memory map of his system that
is not already occupied. This degree of
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generality is nice in principle, but it
complicates the design of the decoder a
little, increases the parts count, the
cost of the project, and also adds to the
construction time. In the design shown
below, the decoder logic has been kept
simple through the use of a fixed ad-
dress assignment, chosen by the user
before construction to suit the require-
ments of his system.

Address Decoder Theory
of Operation

As an example of the operation of an
address decoder, consider one built to
produce a chip select signal for the
unique 12-bit address $FFF (1111 1111
1111 binary). If the four address lines
represented by each hexadecimal digit
of the address are connected to the in-
puts of a four-input NAND gate (see
figure 1), the gates will each produce
logic LOW outputs only when all four
of their inputs are in the logic HIGH
state. If we form a second logical
NAND function of the inverted outputs
of these gates, the resulting output is a
chip select signal that is LOW only
when all 12 inputs are HIGH, corres-
ponding to an input address of $FFF.
Any other address will cause at least
one of the four-input gates to have a
HIGH output, and no chip select (LOW
decoder output) will be produced.

This example decoder is of no use
whatever in the AIM 65, since no ad-
dresses starting with $FFF are available
to the user in that system. However,
the decoder of figure 1 is easily changed
into others that decode addresses that
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are available to AIM 65 users. If, in
figure 1, the bit on the highest address
line (A15) was changed from a one to a
zero, the address would be $7FF (0111
1111 1111 binary). The decoder of
figure 1 doesn’t give an output for this
address. However, by the introduction
of a single inverter between the address
line Al5 and its NAND gate input, we
can alter the decoder so that it does re-
spond to this new address. As drawn in
figure 2, the decoder gives an output
only for the new address $7FF. From
this example it is easy to generalize to
the design of a decoder for any desired
address in the range from $000 to $FFF.
Simply write the address down in col-
umn form beside a diagram like figure
1, and wherever it contains a logic zero,
put an inverter between that address
line and the NAND gate input.

An Address Decoder for the
I/0 Expansion Board

An 1/0 expansion board containing
two VIAs requires two address decoders
of the type described above: one to pro-
duce a chip select signal for each VIA.
However, by choosing the addresses of
the VIAs appropriately, we can produce
two signals with little more hardware
than was needed for the first one. Since
each VIA has 16 internal registers, two
VIAs must have their base, or lowest
addresses separated by at least 16 ad-
dresses to avoid overlap. This means
that their hex addresses must differ by
at least one number in the third hex
digit. The component count of the de-
coder is minimized if both VIAs have
common first and second hex address
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Figure 2: A Decoder for Address $7FF

Address Address
Bus Line Bit

A 15

13
12

U_Dc>—
14 1
o= =

CS7XX

CSXFX

A 11 1
10 1
9 1
8 1
A 7 1
6 1
5 1
4 1

CSXXF

I
:

%

CS7FF
= Decoder
Qutput

digits. In figure 3, the top four-input
NAND gate decodes address bits AlS5 -
A12, or the first hex digit, and gives an
output when that digit is a '9.’ Similarly,
the second four-input gate decodes bits
All - AB (the second hex digit) and
gives an output when that digit is an
‘F." By choosing both VIA addresses to
be of the form $9FX (where X is any hex
digit), we can use the above two signals
in the generation of chip selects for
both of them with no added hardware.

In most AIM 65 systems, there is a
large range of address space that is
available for use by the I/O expansion
board. In a computer with 4K of on-
board memory, the entire range from
$1000 to $9FFF is available. In a
machine having a 16K memory expan-
sion board, this range is reduced to
$5000 to $9FFF, but there is still plenty
of room for the 32 addresses occupied
by the I/O board. For this reason, it is
usually possible to choose the I/0

board addresses to be values convenient
to the design of the decoder. In order to
save wiring time, it is most convenient
to choose the third hex digits of the ad-
dresses to use the fewest inverters in
the decoder circuit. Since an 'F’ uses no
inverters, it is one logical choice. The
other digit could be an ‘E,’ 'D,’ 'B,’ or a
‘7' using only one inverter. In the cir-
cuit shown in figure 3, this digit has
been chosen to be an ‘E,’ because this
way the two VIAs occupy 32 adjacent

-

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
Labor is $38.00 if 40-pin ICs are socketed ($40.00 otherwise) — Parts Extra
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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

Perry Peripherals carries a full line of the acclaimed HDE expansion components for your 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.
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addresses, minimizing the address space
between them which would otherwise
probably be wasted.

Thus, in figure 3 we have the top
four-input gate giving an output (logic
zero) for 12-bit addresses of the form
$9XX, and the second four-input gate
giving an output for addresses of the
form $XFX. The third four-input gate
produces an output for addresses $XXF,
and the bottom four-input gate for ad-
dresses $XXE. These signals all require
inversion before they can be combined
by the three-input gates on the right
side of the diagram, so each is first
passed through an inverter as shown in
the middle. These inverters and the top
three-input gate perform a logical AND
function on the signals CS9XX (chip
select from addresses of the form
$9XX), CSXFX, and CSXXF to produce
a chip select signal whenever the cur-
rent address is of the form $9FF. The
inverters and the bottom three-input
gate do the same for the signals CS9XX,
CSXFX and CSXXE to give a chip select
signal for all addresses of the form $9FE.

When these two chip select signals
are connected to the two VIAs on the
I/0 expansion board, those VIAs will
respond in exactly the same way as the
built-in user VIA, but with base ad-
dresses $9FEO and $9FF0. For example,
in the VIA chip the interrupt flag
register has the location (base address
+ D) hexadecimal. The user VIA has a
base address of $A000, so the user in-
terrupt flag register is at the address

$A00D. This same register is at the ad-
dress $9FED in one of the added VIAs
and $9FFD in the other.

The above base addresses were not
chosen entirely to simplify the wiring
of the address decoder. In the AIM 65
the system I/O addresses start at
$A000, and in machines with both the
ROM-based assembler and BASIC
language installed, the system memory
map is full all the way up to the top of
the address space at $FFFF. The system
address usage is put at the top of the ad-
dress space to keep it out of the way of
user memory which starts near the bot-
tom (at $0200). In order to leave the
maximum amount of uncluttered ad-
dress space for user memory expansion,
it is good policy to follow the example
of the AIM's designers and put the ex-
pansion I/ O board address usage as high
in the available address space as possi-
ble. The address decoder in figure 3 puts
the two added VIAs in the last 32 ad-
dresses below the system’s reserved area.

In systems that have this area
already dedicated to some device, the
decoder of figure 3 can easily be changed
to put the added VIAs somewhere else.
Two hex-inverter packages (74LS04)
were used for the design shown in
figure 3. Of these 12 inverters only the
four in the middle of the diagram (be-
tween the sets of four-input and three-
input NAND gates) are in required posi-
tions. The remaining eight inverters (of
which only three are used by the circuit

in figure 3) are available for the selec-
tion of the address lines that are to con-
tain logic zeros in the desired addresses.

Figure 4 shows the circuit for the
connection of the system data, address
and control bus signals to the two VIAs.
One of the chip select signals from the
address decoder is connected to pin 23
of each one. The port bits and control
lines on the right side of each package
are connected to the peripheral devices
as described in the assembly section
below.

Once the address allocations of the
1/0 expansion board have been chosen,
and an address decoder of the above
form has been designed, the conceptual
part of the project is finished. All that
remains to be done is the actual wiring
and the connection of the finished I/0
expansion board to the computer.

Assembly of the I/0 Board

A small single-unit project of this
sort is most easily and quickly built by
the wire-wrap technique, and this con-
nection scheme is particularly well-
suited to this project with its hard-
wired address assignment. If some
future expansion of the computer
should require the changing of the I/O
board addresses, this can easily be done
by the re-wrapping of a small number of
the wires which determine the address
bus lines that are inverted before con-
nection to the NAND gate inputs. This

CS9XX

—DO_D“

¥

CSXFX

CSOFF
To Fig. 4
V.I.A. #

%

CSXXF

Figure 3: An Address Decoder for the I/0 Expansion Board
Address Address
Bus Line Bit

A 15 1
14 0
13 0
12 1

ATl 1
10 1

9 1
8 1
A 7 1
6 1
5 1
4 1/0

Y

CSXXE

%

CS9FE
To Fig. 4
V.I.A, #2
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sort of change would be inconvenient if
a circuit board had been etched to suit
the initial choice of addresses.

In the psychology department shop,
we build these I/O expansion boards on
a perforated prototyping board. Radio
Shack stores sell one of these (part
number 276-152) that has a 44-contact
edge connector identical to the AIM
65's 'expansion’ connector. By wiring
the address, data, and control bus
signals to the appropriate contacts
when the I/O expansion board is being
built (following the assignments on the
AIM 65 connector|, the board can be
made to connect directly to the AIM 65
expansion connector with a simple
parallel-bus connector made from two
44-contact edge connectors (like the
EDAC 307-044-500-202) and a short
length of ribbon cable. This cable
should be kept shorter than six inches,
or some degradation of the unbuffered
bus signals may occur.

Many of the AIM 65 systems in use
here are built around a five-slot card
cage made for the KIM/SYM/AIM bus
by Microtechnology Unlimited. The
bus connector of this card cage is
designed for the memory expansion,
video display and disk controller boards
made for these computers by this com-
pany. The I/O expansion board fits
handily into one of the slots in these
systems, saving the rather tedious
fabrication of a cable-type connector.

A second connector is required to
carry the port bits and control lines to
the devices that interface with the VIAs
on the I/O expansion board. For this
purpose we use a 50-contact wire-wrap-
style ribbon cable connector, such as
the ALPHA FCC-152-50. The 32-port
bits and eight control lines from the
two VIAs are wrapped to contacts on
this connector, which mounts into a
row of holes near the free edge of the
prototype board. The loads or data in-
puts are connected to a ribbon cable
terminated with a mating connector
(ALPHA FCC-120-50) which can be
plugged into the one on the 1/0 expan-
sion board.

Several of our AIM 65 systems use
an I/0O card cage of local design which
has this ribbon cable crossing the back
of the chassis as a port-bit bus. Cards
plugged into this chassis mate with
card-edge connectors (ALPHA FCC-
171-50) that are pressed onto the ribbon
cable. Some of these cards carry load
drivers like power Darlington tran-
sistors or optically-coupled triacs for
the control of external devices. Other
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Figure 4: VIA Connectlons
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| |
Chip Select  CS9FF ——] 23 20 24 14 PAD
IRQ _— 21 4 PA1
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Bus
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Address A3 —135. 6522 7 PA6
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AO e 38 . 10 PB1
' 11 PB2
D7 1 25 12 PB3
D6 pus—— 27 13 PB4
Data D5 i 78 16 PBS
Bus D4 B 29 17 | PBS
Lines D3 meeaei 30 15 PB7
D2 RS R 31 20 CAl
D1 32 21 | CA2
no T e ek 18 CB1
1 19 CB2
nd | gnd
gSv l I 7
Chip Select CS9FE 173 20 24 14 PAO
IRQ_ o el 21 4 PAl
Control R/M DS 27 3 PA2
?US ml e LT 2 PA3
Lines SRS Saeaa =] 3, 5 PA4
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2 7 PAG
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Data D4 29 17 PB6
Bus
Lines D3 —F130 15 PB7
D2 R oy 20 CAl
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Do 33 18 CB1
1 19 CB2
gnd I gnd

cards contain switch debouncing cir-
cuits for the input of switch-closure
response data, or custom devices that
require connection to I/O port space or
control lines. With the advantages of
expanded I/0O capacity and modularly
interchangeable I/0O hardware, our
AIM 65 computers have become power-
ful and flexible experiment controllers.

Conclusions
The 1/0 expansion project described

in this article was undertaken as a sim-
ple, quick and inexpensive solution to

MICRO - The 6502/6809 Journal

the demand for increased I/O capacity.
Some care must be taken by ambitious
readers who desire a much more sub-
stantial addition to the I/O capabilities
of their computers. The device described
above should not be significantly ex-
panded without some redesigning of
the circuits.

Gary Finley is a member of the staff of the
Psychology Department of the University
of Alberta. He works in microcomputer
software development and the design of
custom peripheral hardware for both
microcomputers and minicomputers.
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“NIBBLE IS TERRIFIG"
(For Your Appie)

S8 NIBBLE I8: The Reference for Apple computing!

MIBBLE I8: One of the Fastest Growing Magazines in
the Personal Computing Field.

NBBBLE I8: Providing Comprehensive, Useful and
¥ Instructive Programs for the Home, Small Business, and
Entertainment.

NIBBLE I8: A Reference to Graphics, Games, Systems
e Programming Tips, Product News and Reviews, Hardware

A Major D05 3,2/33

Uty . Construction Projects, and a host of other features.
B Biorhythms
Apple Trap

i NIBBLE IS: A magazine suitable for both the Beginner and
o the Advanced Programmer. :

Each issue of NIBBLE features significant new Programs of Commercial Quality. Here's
what some of our Readers say:

— “Certainly the best magazine on the Apple 11"’

— “Programs remarkably easy to enter”

— “Stimulating and Informative; So much so that this is the first computer magazine I've
subscribed to!”

— ‘“Impressed with the quality and content.”

— “NIBBLE IS TERRIFIC!”

In coming issues, look for:

O Stocks and Commodities Charting O Assembly Language Programming Column
(] Pascal Programming Column [J Data Base Programs for Home and Business

[J Personal Investment Analysis [ Electronic Secretary for Time Management

[J The GIZMO Business Simulation Game
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on the Apple Computer systems. i We accept Master Charge & Visa |

Box 3 i -
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©1980 by MICRO-SPARC , INC. Lincoln, Mass. 01773, All nghts reserved l State le I
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PARALLEL PRINTERS

C-ITOH 8510 PRINTER Virtually identical to
the NEC 8023. Same electro-mechanical
internals. The only difference is the name

and the price. Specifications: ® 100 CPS

-
dot matrix printer ® 80 column print—136
\/ characters per line e Tractor/friction feed
o 7 different print fonts included e 2K printer
buffer e Proportional spacing e Bit image
graphics and graphic symbols.
NEC & C-ITOH List: $800

Special Price with any other purchase
EPSON 100 PRINTER

Z-80 CARDS FOR YOUR APPLE
MICROSOFT SOFTCARD. With CP/M#® & MBASIC.
(List: $399) ....$289

“gw! ADVANCED LOGIC SYSTEM Z-CARD. With C/PM®,
Has everything the Softcard has except MBASIC. Works with

Microsoft's disks too.
(List: $269) ....$209

N~EW! U-Z-80 PROCESSOR BOARD (from Europe)
Software compatible with Softcard and

ALS Software.............. (List: $199)
With CP/M®, ......... add: (List: $75)

....$149

NEW!ALS SYNERGIZER. CP/M®™ operating package with an
80 column video board, CP/M® interface, and 16K memory
expansion for Apple Il. Permits use of the full range of CP/M®

software on Apple Il and Apple lII.
(List: $749) ....$595

80 COLUMN VIDEO DISPLAYS
FOR APPLE Il

SMARTERM.
(Not to be confused with SUPRTERM)

Software switching from 80 to 40 and 40 to B0 characters. 9 new
characters not found on the Apple keyboard. Fully compatible with
CP/M® and Apple PASCAL®, With lowest power consumption of only

2.5 watts.
(List: $360) ....$279

SMARTERM EXPANDED CHARACTER SET.
7"x 11" matrix with true decenders.

Add to above: $40

VIDEXB0 ... $279

T S —— $269

MONITORS FOR YOUR APPLE

AMDEX300G .................................... $229
1

SUPER SPECIALS!

12" GREENMONITOR ............................. $139

12" BLACK & WHITEMONITOR ...................... $125

All equipment shipped factory fresh. Manufacturers’ warranties included.
per product for shipping and handling. California: add

Please add $3.00
6% tax; BART Counties: 62%.

No. 46 — March 1982

EXPAND YOUR APPLE Il MEMORY

16K MEMORY EXPANSION MODULE. The preferred 16K RAM
Expansion Module from PROMETHEUS. Fully compatible with CP/M®
and Apple Pascal®. With full 1-year parts and labor warranty.

(List: $169)

MEMORY MANAGEMENT SYSTEM. Provides more free memory in
BASIC by moving DOS into 16K card.

(List: $49) ....... $35
16K RAM ADD-ON KITS. Eight 16K full specification RAMS.
Reducedto ...... $19
SATURN SYSTEMS 32KRAMCARD ................... $199
VERSAcard
from PROMETHEUS

= Four cards on one! With true simultaneous
operation. Includes: (1) Serial Input/Output Interface,
g) Parallel Output Interface, (3) Precision Clock/Calendar, and (4) BSR
ontrol. All on one card. Fully compatible with CP/M® and
Apple Pascal®.

(List: $249) ....$195

JOYSTICK

Takes the place of two Apple Paddle Controllers.
From BMP Enterprises. Heavy duty industrial
construction and cable. Non-self centering. With
polarity switches for consistent motion control.

(List: $59) ....... $39
MODEMS FOR YOUR APPLE Il
HAYS Smartmodem .....................ccciiiiinn. $229
NOVATION AppleCat .............................. $349

CENTRONICS COMPATIBLE PARALLEL INTERFACE
Look out Grappler! From PROMETHEUS. For use with

Niw! Epson, NEC, C-ITOH, and other printers. Fully compatible
with CP/M® and Apple Pascal®.
Oonly ............ $69
With Screen Dump Graphics for EPSON printer, add . .. $25

Phone jforQuick
Shipment!
(415) 490-3420
NG
\NA (AP

“The mail order specialists”

342 Quartz Circle, Livermore, CA 94550

MICRO - The 6502/6809 Journal

119



120

MICRO POST, INC.

“MORE THAN JUST
ANOTHER PRETTY PRICE” \” 057

THE NEWEST AND MOST POPULAR SOFTWARE AND HARDWARE FOR THE APPLE COMPUTEFI

Games

SIRIUS SOFTWARE INC

Beer Bun . . .. $25.45
Borg - .$25.45
Dark Forest . .. . $25.45
Epogh o= iicr s st $29.70
Fooshall . . o vy : .. $25.45
Gamma Goblins . .. . $25.45
GOrG0D . & yses s » $33.95
Hadron ... .. $29.70
Jellytish ... .. .. %2545
Kabul Spy ........... oo, 82545
Minotaur .. ... $25.45
OBITON &casisimmai s w5 ....5%2545
Outpost . ... $25.45
Snake Byte . .. $25.45
Sneakers ... 32545
Space.EGOSs viiwe s .. $25.45
Twerps $25.45
BR@DERBUND

Apple Panic ... .. .. . $325.45
Davids Midnight Magic $29.70
Galactic Empire . $21.20
Galactic Revolution . . RGO - - Bl b
Galactic Trader ... ... ......... $21.20
Galaxy WarS . srswm s $21.20
Red Alert . ... ... .. $525.45
Space Quarks . . .. . $25.45
ON-LINE SYSTEMS

Cranston Manor .. .. .. $29.70
Crossfire .............. .. $25.45
Hi-Res Cribbage .. . ... ... 821.20
Hi-Res Football . . ... $33.95
Hi-Res Soccer . . ., .. $25.45
Jawbreaker .. $25.45
Marauder . PP IR 20 L {0
Missile Defense .. ... ...........$52545
Mouskattack . ... 83395
Mystery House C..821.20
Pegasus Il .. $25.45
Sabotage . .. $21.20
Threshold . . ..., 83395
The Wizard and the Princess . .. .. $28.00
BUDGECO

Raster Blaster .. $25.45
CAVALIER COMPUTING

Bug Attack . .. $25.45
Asteroid Field .. $21.20
Star Thigf © uw conses s . $25.45
MUSE

ABM RS s $21.20
Castle Wolienstem ; .. $25.45
Robotwar . - $33.95
FAST! FRIENDLY! RELIABLE!
Call 24 hours a day:

Outside California 800-227-1617

Inside California 800-772-3545

ASK FOR EXT."637"

Apple is a trademark of Apple computer. Atarn 1s a
trademark of Atari Inc IBM is a trademark of International

Business Machines TRS-80 is a trademark of the Tandy
Carporation

{‘\—-Z‘\'\

ROCKROY INC. Basic Mailer . . $59.45
Conglomerates Collide . $33.95 Magic Spell ... ...... - $59.45
DAKINS PERSONAL SOFTWARE
Dragon Fire . ... ... $50.95 VisiCalc . ; .. $170.00
Kaves of Karkham . . ......... .. .$42.45 VisiDex . . .. $170.00
Rings of Saturn ...-$33.95 VisiFile ... .. .$212.50
Alkemstone . . . .. $33.95 VisiPlot $153.00
Neutrons . $25.45 VisiTerm : A, .$127.45
V|3|TrendN13[PIot R $221.00
New Products!!! DeskTop/Planll .. $170.00
_ STONEWARE
The JOYPORT is an input device for the DB Master ......... .. $195.45
Apple computer by Sirius Software, Inc. It e
allows selection of two Apple compatible Ultilities
paddles or two Atari-type joysticks without
opening the Apple case. A complimentary ON-LINE SYSTEMS
copy of Foosball is included. Expediter Il ...... ... ... $84.95
Lisa2.5 .  eirersererpn B $67.95
Now available from VISUAL PRODUCTION Lisa Educational Pak . .. . $101.95
SYSTEMS — a system to create color slides MMSI . .$42.45
in minutes for less than $3,500. This total Speed/ASM . .. ... ..., . ..%3395
package for an existing 48K Apple com-
puter with two disk drives and a graphics SIRIUS SOFTWARE, INC. $25.45
tablet includes software and a reproduction Audex ... $42.45
module (motor-driven camera included!) E-ZDraw .. .. & pGE) 88495
Write to us for additional information and Pascal Graphics ditor (PGE) .. .. $84.
brochure.
Hardware
Business T G PRODUCTS
T G Joystick . ...... 55000
HOWARD SOFTWARE
Creative Financing .. .. ... ¢12750 T GPaddies .......oneeienen $33.00
Real Estate Analyzer . . .. $127.50  ATARL
Tax Preparer . . . . . $127.50 Atari Joysticks ... ...... ..... %840
SOFTWARE PUBLISHING CORP THE KEYBOARD COMPANY
Personal Filing System . . .g80.75  Joystickll oo $42.45
PFS-Report ........ .$80.75 Hand Controllers .......... $25.45
ARTSCI SIRIUS SOFTWARE INC.

Magic Window . ............... $84.95 The JOYPORT .. ........oient $63.00
Call for information concerning our Atari, IBM, and TRS-80 product lines
'_—__—— __'_‘_—_-___;PQ_l
I /""“8\ ORDER/REQUEST FORM I

&
B -
I\ == addr I
= 1 } ess
e NS
I\ 9C / City State Zip '
\.,\_"_’ |
I Phone { )
| | Product Qty Cost Payment |
[ Personal Check |
' [] Cashiers Check/Money Order
| 0 Visa [J Mastercard |
| Card # |
I Sub Total Signalu re I
CA Residents Add 6% Tax ] Add my name to your mailing list. |
' Shipping/Handiing | $2.00 | noTE:Cashier's Check or Money Order will
TOTAL greatly expedite your order I

MAIL TO MICRO POST P.O. BOX 898 « ORINDA, CA - 94563
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Boolean Algebra

Boolean Algebra is the science of True and False. If statement A is True and statement B is False, then the statement

““A AND B'' must be False, because one of the component statements is False. However, the statement *'/A OR B" would
. be True, since only one of the components needs to be True. In high level programming, a typical Boolean statement
would be, “IF Q P and P=R-5 THEN...."” Both of the component statements have to be True for the statements
immediately after the THEN to be executed. If the AND is replaced with OR, then only one of the statements needs to be
True.

Assembly language programming relies a great deal on Boolean Algebra, too. Each bit position in a binary number
may contain only a 1 (=True) or a 0 (= False). When a Boolean operator acts on a pair of numbers, the values for bit 0 in
each are compared to determine the value for bit 0 in the result, and so on for all the bits in the two numbers. The 6809

has a COMplement instruction, which is equivalent to the Boolean NOT, and both the 6502 and 6809 have AND, OR, and w
EOR instructions. (=)
These functions also apply to digital circuitry. Circuit elements called “‘gates’ compare two or more signals to arrive =
at a single resulting signal. Usually + 5 VDC is considered *True'"" and 0 VDC is considered "‘False.” So, if an OR gate 3
receives 0 V on one input and + 5 V on the other, the outputis +5 V. An AND gate with the same inputs would produce a o
0 V output. =
>
3 2
T
(¢
AND m =
—
S 2
Description: If both statements are True (bit= 1), then Description: Returns a True value if either statement
the result is True. Otherwise, the result is False. or both statements are True (bit=1).
ML Application: ANDing a non-standard character ML Application: Use to make sure a particular bit is
code (such as for reverse field on the PET or Apple) set. ORing a character code with 1000 0000 will return
with 0111 1111 will usually return the ASCII value. the same code, except with bit 7 always set.
Syntax: AAND B, A-B, AB Syntax: AORB
A X B A+ B

A AB ANB AVB, AUB

B AORB A AND B

True True True
True False False True False True
False True False False True True
False False

A AND B A B AORB

A

1 1 1 1 1 1
1 0 0 1 0 1
0 1 0 0 1 1
0 0 0 0 0 0
Example: 1011 0110 Example: 1011 0110
f AND 0111 0000 OR 0111 0000
l 0011 0000 1111 0110
|

Description: If a statement is True (bit= 1), NOT will return False (bit =0), and
vice versa.

ML Application: This can be accomplished with the 6502 using an XOR with
1111 1111 ($FF).

A NOT A A NOT A

' NOT A Example:
D True False 1 0 v
N False True 0 1 A = 1011 0110
A 1A NOT A = 0100 1001

MICRO" DATA SHEET #2



Description: Exclusive Or returns True if either statement is True, but not if
both are True.

ML Application: A number XORed with 0100 0000 will result in the same
number with bit 6 toggled: i.e., =1 if it was originally 0, and =0 if it was 1.

Syntax: AXORB, AEORB A B A XOR B A B A XOR B
AeB
o True True False 1 1 0
8 :': True False True 1 0 1
L uw Example: _ 1011 0110 False True True 0 1 1
L U:é XOR 0111 0000 False False False 0 0 0
&0 » 1100 0110
=
<C y
< -
<
o o
3]
L
]
S ' T
= NAND
2= A
Description: The result is True only if both statements Description: If either statement is False (bit=0), then
are False (bit=0). the result is True.
Application: This function is applied more in elec- Application: This is used more in electronics than in
tronics than in programming. programming. In fact most early logic used only
—_ NAND gates and inverters (NOT).
Syntax: ANORB A+ B At{B . e S i
: AL yntax: tB
EqUNEIE: NOT(AOR &) Equivalent: NOT(A AND B)
NOT A OR NOT B
A B A NORB ;
A B A NAND B
True True False
True False False True True False
False True False True False True
False False True False True True
False False True
B B ANDR D A B ANANDB
1 1 0
1 0 0 1 1 0
0 1 0 1 0 1
0 1 1
1
9 0 0 0 1
Example: 1011 0110 Example: 1011 0110
NOR 011_1 0000 NAND 0111 0000
0000 1001 1100 1111

Summary Table
A B AND OR XOR NAND NOR

i) 1 1 0 0 0
1 0 0 1 1 1 0
(6 0 1 1 0 F
0 0 0 0 0 1 1

MICRO" DATA SHEET #2




FOCUS Vorm swirciine ror

FOCUS ... onits
SUPERIOR HARDWARE

® 6809E Microprocessor provides 8-bit economy with 16-bit
capabilities, position independent code and many advanced

features
® Commercial quality Keyboard with full UPPER/lower case TH IS 'S
ASCII, numeric keypad and cursor control keys
® Two double sided, double density mini diskettes v
with 640K bytes of IBM compatible storage FOC U S
@ Full Video with programmable screen formats, bit mapped

graphics, user definable character sets, reverse video and
hardware scrolling, plus a light pen interface

® Full Communications support for RS-232 at 50 to 19.2K
baud with programmable data formats

@ Built-in /O Drivers include 6 parallel I/O ports, 3 serial I/O
ports, 6 timers/icounters, 20 mA current loop, and a
programmable cassette interface

FOCUS ... oniTs
EXTRAORDINARY SOFTWARE

® Choice of two ‘Universal’ 6809 Disk Operating Systems
supported by many companies: FLEX ™ or 0S-9™
® Extended Floating Point Disk BASIC
Interpreted and Compiled
Text Editor and Macro Assembler
Full feature MicroMon debugging monitor
Built-in Word Processor

FOCUS ... onits
VERSATILE EXPANDABILITY

IEEE-488 Bus Controller option for instrumentation

Supports multiple 8” diskette drives

PASCAL, FORTH and other high level programming $3495%

languages are available

® Complete Application Packages are available from many VERY COMP[ETE
software sources

® Add-on Hardware includes: Date/Time, Opto-Isolators, See us at the West Coast Computer Faire

Stepper-Motor Controller, A/D and D/A, RAM and EPROM Booths #1629 and #1631

Memory, and others from several manufacturers March 19-21

FOCUS ... on YOur T

APPLICATION REQUIREMENTS | SOM»UTIMNST°

@ FOCLUS provides a completely integrated system of 34 Chelmsford Street
hardware and software, so that you can concentrate on
your application requirements Chelmsford, MA 01824

Phone: 617/256-3649 Telex: 955318 INTL DIV

* Licensing arrangement for FLEX and OS-9 pending. Please contact The COMPUTERIST, Inc. for further details.
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Get more out of your Apple
with the MICRO on the Apple series.

VOLUME 2—
just released!

You liked Volume 1—You'll love
Volume 2!

More than 40 new programs on
diskette to help you get more from your
Apple:

® Machine Language Aids

® [/O Enhancements

@ Runtime Ultilities

® Graphics and Games

® Hardware and Reference Infor-

mation

MICRO’s new book for Apple users
lets you:

1. Speed up machine language pro-
gramming using 5 powerful machine
language aids.

2. Add additional editing and
input/output features at no cost!

3. Enhance the capabilities of
Applesoft and Integer BASIC to in-
clude sorting, print using, and MORE.

4. Use your high-resolution graph-
ics to plot graphs and display
“compressed” pictures.

5. Add an interesting hardware proj-
ect to your Apple.

6. Play the intriguing game “Galacti-
Cube”—

And much, much more!

31 choice articles

46 tested programs on diskette

(13 sector DOS 3.2 format)

Buy MICRO on the Apple 2 at your
local computer store

or
Call 1-800-227-1617, ext. 564 TOLL
FREE (in CA; 1-800-772-3545, ext.
564) and charge it to your Mastercard
or VISA

or
Send check for $24.95 plus $2.00
surface or $5.00 air shipping to:

MICRO, Dept. MI

P.O. Box 6502

Chelmsford, MA 01824

Volume 1 also available at $24.95. To-
gether MICRO on the Apple 1 & 2
provide more than 60 programs on

diskette for less than $1.00 each. No

need to type in hundreds of lines of code.

MICRO - The 6502/6809 Journal

NICRO

on the Apple

Volume INCLUDES
DISKETTE

Please allow 4-6 weeks for surface mail delivery.

Massachusetts residents add 5% sales tax.

No. 46 — March 1982




/11101001a01001111/01000100001100000/10001010x10101lOl/lOOllllOnalOlOllOl/10011110n0110

10 /111111110611011111/111111110a10111010/09010100n010001010/0101001 1000100010 /01111001a11111111/11111111x11011110/

1U000TeUVLLUOLOT/0TTUT 101X00TOLUTT/0U1001TLCTOOL0UTU/OTTOTTTT®LL 111010/ COOTTOOTX0LUTTUT

NICRO

iIt’s All 1’s and O’s

Much of this month's recreational page
consists of exercises in Boolean alge-
bra. To learn more about Boolean
algebra, consult this month's Tech-
nical Data Sheet (pages 121-122) and
Marvin De Jong's article ''‘Beginning
Boolean: A Brief Introduction to
Boolean Algebra for Computerists’’
(MICRO 22:29).

Each column represents the truth
table for one of the simple Boolean
operators (AND, OR, XOR, NAND,
NOR|. Fill in the missing 1's and 0's
and name the functions. See technical
data sheet (page 122) for answers.

Function
as [ [ [ [ |
p i & [ £ L[] 1
10 O o O 1 [O
o1 OO o O 1
oo o 1 O 1 0O

Circuit Puzzle

Andrew Mossberg of North Miami
Beach, Florida, sent in this list of secret
machine instructions:

All Scatter Deck

BAH Branch And Hang

BBBF  Branch on Bit Bucket Full

BCF Branch on Chip box Full

BF Blow Fuses

BOHP  Bribe Operator for Higher
Priority

BSST  BackSpace and Stretch Tape

CUN Cancel all User Numbers

EMW  Emulate Maytag Washer

ERD Eject Removable Disk

EXOI EXecute Operator Immediately

IA Illogical And

KCE Kill Consultant on Error

MST Mount Scotch Tape

MVLR MoVe and Lose Record

PDM Play Drum Memory

PLSC  Perform Light Show on
Console

PS Print and Smear

RBP Read Print and Blush

RCASD Read Card And Scramble
Data

RFSC  Read Feed and Shred Card

RIG Read Inter-record Gap

RSD Read and Shuffle Deck

RWRT Read While Ripping Tape

SD Scatter Deck

SPD SPin dry Disk

SSD Seek and Scar Disk

UER Update and Erase Record

W
Ar———— W %
AND XOR
X
Bapasr e
W
c X z
« | NnanD
D

What is the result if inputs A, B, C, and D are all 1's? All 0's?

How many of the 16 possible input combinations result in an output (E) of 0?
(Hint: Set up a table with the inputs, intermediate results, and final result in separate columns.)

No. 46 — March 1982
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Harold Mathias of Southfield,
Michigan, sent us this limerick:

A MICRO subscriber named Tweed

Taught his microcomputer to read.
Now the damn machine
Won't give up the magazine

Though he does beg and plead.

Border

Rules and Hints: Combine the eight
bits preceding each alphabetic separa-
tor with the eight bits following the
separator to form a single 8-bit logical
result which represents one ASCII char-
acter. The alphabetic separators stand
for the following logical operations:
a=AND, o0=O0R, x=Exclusive OR,
na=NAND, and no=NOR. For exam-
ple: 11010110a01011100 would AND
the two values and get as a result
01010100, which is the ASCII code for
the letter T. To make life easy, this
month's message starts in the upper
left corner. The / does not count for
anything. It simply separates the in-
dividual values.

For answers to Border and Circuit
puzzles, see page 103.
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Exciling, new gamas inl@ractive language
Easy to learn with 60 . powerful commands vic P ETl'C B M

-

# Double density graphics, large number display. sound!

w 9 pl prog . . Sp Nar, Anti, U.F.O., Maze

& PET/CBM version for OLDINEW!4 0 ROMs and 8K of memary

* VIC version has color and enhanced sound [req. 3K memory expander)

» Comprehensive 50  page manual US. & CANADA
VIGIL for PETIVIC w/9 games on cassetle (disketie add $3.000 $35
VIGIL User's Manual {relundable with soliware order) 510 -
VIGIL Interpretes Listing (6502 Assembler Language). $25

TiNY BASIC COMPILER - PET

A true compiter that turns your BASIC program into fast machine code ~
« Subsel of PET BASIC compiles 10 6502 machine code. Reg. only 8K memory S -
« Has lull Noating point capabilites and lunchions
« Compiler fisting available with 16K version (included)

A STATISTICAL ANALYSIS
AND FILE MAINTENANCE SYSTEM
FOR THE APPLE II™ MICROCOMPUTER

+ Gin loag & machine code anywhere In memory As a Subset Language of P-STAT™ 78...
» Oncasselte {add $3.00 for disketia) U5 & CANADA FOREIGN i

TINY Basic Compiler OLDINEWI4,0 ROMS/8032 with BK memary.. $25 $30 A-STAT™ 79 computes:

TINY Basic User's Manual refundable with software order) 35 $7

FREQUENCIES
BI-VARIATE TABLES - CHI SQUARES
CORRELAT!ON MATRICES

PET & APPLE 1USERS TINY PascaL

10 BASIC lor PET or APPLE Il includes

» LINE EDITOR - creates, hes and sOuUrce
« COMPILER - converts your source to an executable F-code forman MULTIPLE REGRESSION
# INTERPRETER - executes compiled Pcode. Features buillin TRACE RES'DU L!
« CASEOF, WHILE-DO, IF-THEN-ELSE. REPEAT-UNTIL, FOR TOIOWNTO. PROC, FUNC
« Graphics version has more: GRAPHICS, PLOT. POINT, TEXT. INKEY. ABS. SOR APPLE PLOT INTERFACE
APPLE |l has lores & hires-COLOR, HGRAPHICS. HCOLOR HPL?T_ PDDL a:ggggi - APPLE FILE CABINET INTERFACE
US & CaNADA A
TINY Pascal PLUS - GRAPHICS PET 32K NEW/4 0 ROMSIB032d skette $50 $55 g | FILE SORT
TINY Pascal PLUS - GRAPHICS PET 32K NEWI4.0 ROMS/BD32/cassette $55 360 & AGGREGATION
TINY Pascal PLUS . GRAPHICS APPLE 1| 48K and DOS :.2;3 - 550 :53 | i REPORT WRITING
TINY Pascal NON-GRAPHICS PET 16K/32K NEWM 0 AOMS diskette . $35 4
TINY Pascal NON.GRAPHICS PET 16K/32K NEW4 0 ROMS cassette  $40 545 COMPLETE TRANSFORMATION LANGUAGE
TINY Pascal User's Manual irefundable with sollware order) : 510, $12 READS VISICALC FILES
TINY Pascal 6502 Interprater Listing-GRAPHICS version.... $25 530

A-STAT™ 79
Uses Standard DOS Text File and EXEC's
48K Version — All programs in Applesofttm

0
0
PIPER-THE MUSIC MACHINE n
1
3
gl A-STAT™ 79 is available from:
~
)
[
o

Here's the simplest way yel to compose, conduct and play music on your VIC/PET
Complete music capability — play all note values, list and edit your music,
easily handles repeats and resis. Written in fasl machine language. Includes
sampie compositions and manual. VIC version does not reguire additional memory
PET version requires external CB2 speaker

ROSEN GRANDON ASSOCIATES

Grand Rapids, Michigan_ 49510

P. 0. Box 7211

Us & CANADA FOREIGN
PIPER of PET/VIC on cassette (add $3.00 lor diskette)......$25 . .- 330
PIPER User's Manual (refundabie with soltware order) .85 . PN Y 4 7807 Wh“ﬂer s‘r’at
PIPER 6502 Assembly Listing... R T 530 Tampa, Florida 33617

(813) 985-4911
A-STAT™ 79 on disk with 80-page manual... $145.00

I13| ABACUS SOFTWARE

PET' MACHINE LANGUAGE GUIDE

Mow in its ninth printing. Learn the hidden talents of your OLD, NEW or 4.0 ROM
PETICBM with this easy to follow manual. Details 30 of the PET's builtin
U.S & CANADA FOREIGN
PET MACHINE LAGUAGE GUIDE for OLD, NEW or 4.0 ROMS, ..--58 LB

e Il !M is a trademark of the Apple Computer Inc.
P-STAT !m 78 is a trademark of P-STAT Inc., Princeton, N.J.
A-STAT Im 79 is copyrighted by Gary M. Grandon, Ph.D.

Orders prepaid in U.S. Dollars, VISA, MC, ACCESS, etc. Prices include postage. |

5 | JSCREENLL
MIXE

SCREEN MIXER is a set of three modules for APPLE-IL
Just plug-in these modules to your Apple-II, and you will
have the Apple-II with more features you could not expect
till now=----

NORMAL

DOTS/LINE

Double Density HGR

Highlight

NORMAL

SCREEN MIXER provides: HALF
®The mixed screen of any two of screens available for the
Apple-II. Please note that all of HGR, LGR and Text screen INTENSITY
has two pages, The mixing is done with hardware, not like

S  Hi-Res Text Generater Programs, thus you need no software
Hi-Res Graphics+Text and the scroll speed is not reduced. Also, you can scroll
the text without any effect to the graphic patterns,

@®The Double Density High Resolution Graphics. Yes, you

Half Intensity

TH's Is TEXT can plot 580 dots in one line, You have only 280 dots in one
line on ordinary Apple-II, (Software is required)
EE EEE ®One of the most advanced character display. Besides
E u = = Normal and Inverse characters which are already built-in
1] .= you will have the choice of Half-Intensity and Hilighted cha-

racters, And more, you may Over-Write or Over-Type any
character to other character if you want to do so!
(Software is included)

. Over Write
$60 Introductory price >$'i0
Offer ends Apr. 31, '82
cusmusm Dealers inquiries invited.
e T S For more information call or write to ASTAR INTERNATIONAL CO,
5676 FRANCIS AVE,, CHINO, CA 91710 Phone 714-627-9887

Apple-Il is a registered trademark of Apple Computer Inc.

Lo-Res Graphics+Text
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Advertiser’s Index

Aardvark Technical Services, Ltd.............. 60
Abdcus Sofeware. .. v vesisuans v o mesweses 126
Adventure International . . .. ................ IBC
American Software Club. ..ocovu s vs vvsowins 96
Andromeda; Incy: s o5 sisawie s 55 v SReERs 9 8
Ark COmMpPULerS. . -« covvnieenininreseanrons 104
Astar International Co...................... 126
Aurora Software Associates. ................. 55
Beta Computer Devices. ... ...ocvvvvvrnnnnns 79
Byte Microsystems COIp..........ovvvvnnnnn. 19
Cases, TNCcscmmiman wi e s o5 v e St 86
Computer Mail Order. . .................. 64-65
Computer Science Engineering............... 68
Computer Systems Design. .. ................ 25
The Computerist, Inc...................... 123
Connecticut Information Systems Co......... 110
Consumer COmputers. ..................... 30
COTEEER: o s avs vimmmmems v b pEE s D B 2
Creative Computing. . .. ......covvvvanrnns 106
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Next Month in MICRO

6809 Feature

Our April issue will cover 6502 to 6809
program translation, the FLEX operating
system, and enhancements to Percom Data's
CBUG monitor for the Radio Shack Color
Computer. The PET Vet column will cover the
role of the 6809 in the SuperPET. And, our new
review department will make its debut with a
concentration on 6809 products.

PLUS...

e A Single Drive Copier in BASIC — Here's
a versatile disk copying program for OSI
C2-4P and C4P-MF systems.

e Applesoft Array Dump — This handy
debugging utility presents a “‘dump’’ of
current variable array values for Applesoft in
ROM.

e AIM User Device Arbiter — Expand the
AIM’s user input and output ports. Up to 83
devices each with the User Device Arbiter.

e 7SEG — PET Giant Character Set — Use

* Programmable Reverse Video for the C1P

¢ Integer Cross-Reference Utilities — This

A Real Tape Operating System — Learn
how to get the most out of your PET
cassette system, in terms of convenience
and reliability.

this routine to display alpha-numeric
characters in a large, seven-segment display
on the screen.

— This article provides instructions for
adding 100% programmable reverse video,
character by character. It also offers
programming hints for highlighting your
graphics listings or games.

article and the accompanying program
confront the task of generating a complete
cross-reference table for Apple Integer
BASIC programs.

20% OFF

Your money goes farther when you sub-
scribe. During the course of a year, when you
subscribe, you save 20% (in the U.S.).

Pay only $24.00 ($2.00 a copy) for 12 monthly
issues of MICRO sent directly to your home or
office in the U.S.

MICRO

34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824

Please send me MICRO for __ 1 year __ 2 years
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $

Charge my VISA account

Mastercard account
No.
Expiration date

Name
Address

City/State Zip
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More MICRO for Less Money

When You Subscribe
But on the newsstand — if you can locate the
issue you want — you pay $30.00 a year ($2.50
a copy).

Special Offer — Subscribe for 2 years ($42.00)
and get 30% off the single issue price.

Subscribe to MICRO today.

Subscription Rates Effective January 1, 1982
Country Rate

United States $24.00 1 yr.
42.00 2 yr.

Foreign surface malil 27.00
Europe (air) 42.00
Mexico, Central America, Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand 72.00

* Airmail subscriptions accepted for only 1 year.
For U.S. and Canadian 2-year rates, multiply by 2.

Job Title:
Type of Business/Industry:
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Thesxtendeq_Basic for your Apple.

APPLE SPICE

ALL YOU NEED TO EXTEND
YOUR APPLESOFT BASIC.

APPLE SPICE is a set of fast,
assembly language routines that alleviate
some of the drudgery of writing programs
in Applesoft BASIC. APPLE SPICE allows
you to concentrate more on your program
logic and less on things like “prettifying”
the screen and detecting keyboard entry
errors. APPLE SPICE also greatly ex-
pands Applesoft’s capabilities by adding
features found in many larger BASICs
such as PRINT USING, STRING SEARCH
(INSTR), IF-THEN-ELSE, and LINE INPUT.

| dventur€®

INTERNATIONAL
A DIVISION OF SCOTT ADAMS, INC.
BOX 3435, LONGWOOD, FL 32750 = (305) 862-6917

By: Corey Kosak & David Fox

s Easy-Patch - No machine language knowledge
Beginners can use it.

¢ Excellent tutorial step by step manual. Written
in easy to understand English.

APPLE SPICE is not copy protected. You
may include APPLE SPICE in your commercial
programs without additional charge. Just men-
tion you used APPLE SPICE on your title screen
and in your documention.

APPLE SPICE comes with a clearly written
hands-on manual (52 pages) that explains every
feature in detail. All of the examples listed in the
manual are included on the APPLE SPICE
diskette, as well as some user-friendly pro-
grams that make it a snap to change APPLE
SPICE'S parameters and to relocate APPLE
SPICE to where YOU want it in memory.

0420133

APPLE 2 DISK 48K

“Let your Apple Il take care of the
details so you can just program!”

AVAILABLE FROM YOUR FAVORITE DEALER OR
CALL TOLL FREE (800) 327-7172

SHIPPING & HANDLING EXTRA, PRICES SUBJECT TO CHANGE
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IHU NTINGTON COMDPDUTING

N Y\ % AN % NN ONE OF THE WORLD’S LARGEST INVENTORIES B I ANLAN AN/
Great Grandma

Huntington said:
“Always buy your computer

/
media at a dlskcount ¢ N
And boy, do we ever let you [/ i
do that! N
DISKS for APPLE" |/
Elephant .......... $24.99 box
Mgecell - . oo s ia $36.99 box Y
Verbatim Datalife . . .$28.99 box N
Dysan ............ $49.99 box P
+ “ |
Software for Apple® o
Hodge godge ............ $17.99 Midnight Magic............. $31.39 Neutrons ................$26.89 n
Utility City ............... $26.49 RasterBlaster.............. $25.39 Photar ........ccvvenvnuns $26.89 B\
BugAttack .............. $26.89 Castles of Darkness ........ $31:39 SO 704 o8 dae e e iniinpiniii $44.99 H
The Game Show ......... $35.09 TaxPreparer.............. $13499 TimeZone ............... $87.89
Home Accountant........ $67.39 General Manager ........... $89.89 The Dictionary ........... $87.89 n .
TOrak = oo smsnesi $22.39 RoachHotel................ 83139 LISA =issvaisvsssmsiyee $67.89
VoIcEmoes ........cveeees $44.49 SUICKIB o500 w0 s ssuvimsvins $26.29 u
«* | - E
. Understand Computer
N Yoot ZCard ussscs « sxommas ssnmns $199.77 i o S
i | Kaga 12" Gr. Monitor ...$199.00 | Bomyhms A
‘ Six great programs to test e Loan Amoritization
L yourself. Packed with infor- PIE Word Processor ... $99.77 e Weather Predictor ‘
n mation. An outstanding (Specify version) o ’ e Calorie Counter ‘
buy. (Apple ") on disk. e Much more on disk u
SuperScrlbe | [ $99.77 for Apple” N
‘ $24.99 | PaymarlCA............. 52069 | $24.99 i |
N VisiCalc ............... $149.00 N ?
E We Also Carry PET®, Atari®, and TRS-80® V
. N
W Call Toll-Free 800-344-5 106 (outside california) Y
!II!IHI’IHGTOI COMPUTING We take MasterCard, American Express or VISA (Include card # and
Post Office Box 1297 Apple* is a registered trademark of Apple Computer, Inc. @xpiration date). California residents add 6% tax. Include $2.00 for postage. 1
i i) [ TS cara ke e e ,;’m*;ggﬁm%hsgg“gm::;g&%ggfy
- coran, fora char overseas o rs shj air. n riree
ﬂ ol;legal:nforrn?;salzjo-sggzﬂﬁ? Outside Calif. 800-344-5106 catalog. Prices sub]ectg!gchange without notice.
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