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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 Y'' 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 most 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 disk CORtroller ..cco s v v v s um s s s s s §/8m0am Sise o s wivaw e i s $2988.59
With #68 DMA double density disk controller. . ... ..ot e it e $3248.49
to substitute Non-volatile CMOS RAM with battery back-Up, @dd . . ..o cu v vttt e et e et 300.00
forS0 Hz export: powar SUPPIY MDOEIS, T v mm i e a6 5% a6 €08 a w00 88 o8 (e i o a0 B 30.00

Either controller can be used with any combination of 5" and/or B 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 (48TPl1) 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 frack (96TPI} single 404,480 500,000 728.064 1,000,000 2 for  900.00 2 drives.
80 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.

i TO ORDER BY MAIL

SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE Pease afiow 3 weeks for personal checks 10 clear
LS, orders add $5 handiing ff order s under $200.00. Foresgn orders add $10 handling ff order is under $200.00

128KB 2Mhz 6809 DMA Systems for use with TSC's UNIFLEX or MICROWARES’s 0S-9 Level 2
(Softwareand drivesnotineluded) s tess e Svie v STe S ST S S s R e $3798.39
to substitute 128KB CMOS RAM with battery back-up, add
for each additional 64KB NMOS STATIC RAM board, add
for each additional 64KB CMOS STATIC RAM board, add
FOr B0 B e T T D oW BT B D B v D S, b Y e B G S e Se e O v SR G s T ks 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.

Foreign ormers over $200.00 will be shipped via Emery Air Freight COLLECT, and we will charge no handling. All orders must be prepaid in LU.S.
funds. Please note that foreign checks have been taking about B weeks for collection 50 we would advise wirlng money, of checks drawn on a
hank account in the LS. Our bank s the Continental llinois Natonal Bank of Chicago, account #73-32033 Visa or Master Charge aiso accented.
GIMIX INC. reserves the right to change pricing and product specrications al amy time without further notice
are registered tracdemarks of GIMIX Inc
FLEX AND Uniiex are trademarks of Techecal Systems
Consuftants Inc. 05-9 is a trademark of Microware Inc. See thar ads for
other GIMIX compatibke software

GIMIDX~

The Company that delivers

Quality Electronic products since 1975,

1337 WEST 37th PLACE, CHICAGO, IL 60609
(312) 927-5510 » TWX 910-221-4055
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for Apple II”

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

PATIENTS'
RECORDS
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™
C.O.R.P. writes
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, scrollsitto 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 asecond @ 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 gou to

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. co RTEC HS CORPORATION m,@

900 North Franklin, Chicago, lllinois 60610
See your dealer today or call toll-free. .. GO
M

C.O.R.P. | features:
@ a data entry program generator
@ afull sort sub-system @ an update sub-
system @ a full diagnostic package @ a print
program generator ... $235.
Dealer inquiries welcome. 1-8

C.O.R.P. |l features:
@ 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 Hard Way. .. ...... ... ... ... ... ......... 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 OSI 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 /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 VO ExXpansion 10F AlIM... i sne siswn: sun ss s vswmes Gary Finley
Add two VIAs to triple /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

I ®
sMOKE SIGNAL BROADCASTING &

Company

Address

City

Telephone (
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This month's cover photo brings us
to the Homecoming '81 bonfire at
Dartmouth College, the birthplace of
BASIC. BASIC, one of the world's most
popular programming languages, is the
most important language in micro-
computing since it is supplied with
every microcomputer,

The graphic overlay was generated

by the program ‘'‘Glacier’” which
calculates surface temperatures by
latitude. (''Glacier' by Compress,

Inc., Wentworth, N.H.|
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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 OSI 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 6502/6809 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.

Marjoedd) 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; S-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, 74 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.

AICRO

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 IT” 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

R =y an
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 1o
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.

1 NS N
w. W ANl

COMPUTER MUSIC SYSTEMS

785 Main Street, Suite E
Half Moon Bay, CA 94019 (415) 726-0250

Contact your local dealer.  Apple 1™ is a registered trademark of Apple Computer, Inc.
S dch o il i “are i d d ks of P P Designs‘ Inc.
Notewriter™ graphics created with Mark Pelezarski's Complete 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.

e 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).

o 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-
ten-50 (S5-50) bus.

e 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.

o 1981 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 ODEOOPOAROOORROOBOIRRRRBORORORRORROOBRBHOOERBEDED

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
11220 Pagemill Rd. Dallas, TX 75243

address
& : ot
#p phone number

'MAIL TODAY!

s0sscscOROGRORRORRORRRRRRRRRBRE
fevassoReOROROORRORORRRORRORRY

800000000 RE0ROERROOORRORRRRORRORBRRRRRORRORRRRON



' A computer without a word processing program is only
ing 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?

& : ~ |In the June 81

issue of Byte

rlte - 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
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
rice).” - ' : e

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

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 3
* with. Whether used for business, professional, home or school *

. .Write-On! is the right one because it is right-on.

For the Apple 111*? 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, Kigribrides. Ca 51326:
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 lll 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 - j)

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 -
DBF/life)A (j—1)

ACD(j) = SBV * (1 — (1 — DBEF/
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.
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Listing 1

VISICALC formulas for depreciation

>F29:@MAX(F10,F16,F22)

>E29:@MAX (E10,E16,E22)

»D29:@MAX (D10,D16,D22)

>C29:@MAX (C10,C1l6,C22)

>B29:E@MAX (B10,B16 ,B22)

>A29:"MAX DEP
>F28:@MIN(F10,F16,F22)
>E28:@MIN(E10,E16,E22)
>D28:@MIN(D10,D16,D22)
>C28:@MIN(Cl0,C1l6,C22)
>B28B:E@MIN(B10,B16,B22)

>BR28:"MIN DEP

>G27:/--

>F27:/-=

>E27: /==

>D27:/~~

>C27: /==

>B27:/~--

SA27:/--

>G26: (1-E4) *F22

>F26: (E4*F22) +( (1-E4) *E22)

»E26: (E4*E22) +( (1-E4) *D22)

>D26: (E4*D22) +( (1-E4) *C22)

>C26: (E4*C22) +( (1-E4) *B22)
>B26:+E4*B22

>F25:+F24+B4

>E25:4E24+B4

>D25:+D24+B4

>C25:+C24+B4

>B25:+B24+B4

>A25:"DB RBV

>F24: (B3-B4)-F23

>E24: (B3-B4)-E23

>D24:(B3-B4)-D23

>C24:(B3-B4)-C23

>B24: (B3-B4)-B23

>A24:"DB RDV
»F23:+B3* (1- (EEXP(FB*@LN(1l- (E3/B5)
>E23:+B3*(1- (EEXP (EB*@LN(1- (E3/B5)
>D23:+B3*(1- (REXP (DB*@LN (1~ (E3/B5)
>C23:+B3* (1- (BEXP (CB*@LN (1~ (E3/B5)
>B23:+B3*(1- (REXP (BS8*@LN(1- (E3/B5)
>A23:"DB ACD

>F22:@EXP (@LN(B3)+( (F8-1) *@LN (1~ (E3/B5) )) +R LN (E3/BS5))
>E22:@EXP (@LN(B3) +( (EB-1) *@LN(1-(E3/B5) )) +€LN(E3/B5))
>D22:@EXP (ELN(B3) +( (D8-1) *@LN(1-(E3/B5) ) ) +@LN (E3/B5) )
>C22:@EXP (@LN(B3) +( (C8-1) *@LN (1-(E3/B5) )) +@LN (E3/B5) )
>B22: @EXP (@LN (B3) +( (B8-1) *@LN(1-(E3/B5) ) ) +8LN (E3/B5) )

>A22:"DB DEP

»G621: f——

RIS ~=

>E21: /--

>D21: /-~

>21: /-

»B21l:/—

>A21:/--

>G20:(1-E4) *F1l6

>F20: (E4*F16)+( (1-E4) *E16)
>E20: (E4*E16)+( (1-E4) *D16)
»D20: (E4*D16)+( (1-E4) *C16)
>C20: (E4*C1l6)+((1l-E4)*Bl6)
>B20:+E4*Blb

>F19: (B3-B4)-F17

>El19: (B3-B4)-E1l7

>D19: (B3-B4)-D17

>C19: (B3-B4)-C17

»El19: (B3-B4)-B17
>A19:"SYD ACD

>F18:+F17+B4

>E1B:+E17+B4

>D18:+D17+E4

>C18:+C17+B4

>Bl8:+B17+B4

>A18:"5YD RBV

1))
1))
1))
1))
IRRD

>F17: (B5-F8+1) * (B5-FB)* (B3-B4) / (2*ES5)
>E17: (BS-E8+1) * (B5-E8)* (B3-Bd) / (2*E5)
>D17: (B5-D8+1) * (B5-D8)* (B3-B4) /(2*E5)
>C17: (B5-C8+1) * (B5-CB) * (B3-B4) /(2*E5)
>B17: (B5-B8+1) *(B5-B8) * (B3-B4) / (2*E5)

>Al7:"SYD RDV

>F16: ( (B5+1-F8) /E5) * (B3-B4)
>El6: ( (B5+1-EB) /E5) * (B3-B4)
>D16: ( (B5+1-D8) /E5) * (B3-B4)
>Cl6: ( (B5+1-C8)/E5) * (B3-B4)

Listing 1 (Continued)

>B1l6: ( (B5+1-B8) /E5) * (B3-B4)
>Al6:"SYD DEP

>G15:/—-

>F15:/--

>El5:/-—

>D15:/—

>Cl15: /-—-

>Bl5:/—-

>Al5: /==

>Gl4: (1-E4) *F10
>Fl4:(E4*F10)+( (1-E4) *E10)
>E14:(E4*E10)+( (1-E4) *D10)
>D14: (E4*D10)+( (1-E4) *C10)
>C14: (E4*C1l0)+( (1-E4)*B10)
>Bl4:+E4*B1l0

?F13:4F12+B4
>E13:+E12+B4
>D13:+012+B4
>Cl3:+C12+B4
>B13:+B12+B4
>A13:"S5LD RBV
>F12: (B5-FB)*F10
>E12: (B5-EB)*E1l0
>D12: (BE5-DB) *D10
>C12: (B5-C8)*C10
>B12: (B5-B8) *B10
>Al2:"SLD RDV
>F11:+F10*F8
»E11:+E10*ES
>D11:+D10*C8
>Cl1:+C10*C8
>B11:+B10*B8
>Al11:"SLD ACD
>Fl0: (B3-B4) /BS
>E10: (B3-B4) /B5
>D10: (B3-B4) /BS
>C10: (B3-B4) /B5
»>510: (B3-B4) /B5
>Al0:"SLD DEP
X6/~

>P9:/—-

>E9:/—

>b9: /==

>C93: /-

>B9:/--

>A9: /-~

>G8: /FI6

>FB: /FI+EB+1

>EB: /FI+D8+1
>DB: /FI+CB+1
>CB: /FI+B8+1
>BB: /FI+B6
>hB:"YEAR

2673 /==

2B

ST /=—

>D7: /-~

>CTi /==

>B7: /==

PAT: ==

>B6:/FILl
>AG:"START YR
»E5:/FI+B5* (B5+1) /2
>D5:"S0YD

»B5: /FI5
>AS5:"LIFE

>E4:244/366
>D4:"PRCNT ¥R
>B4:0

>A4 :"SALVAGE
>E3:1.5
>D3:"FACT
>83:617.75
»A3:"BOOK VAL
>Al:"ITEM:
/WL

/GOR

/GRA

/GF$

/GC9
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Example of 5-year depreciation schedule.

ITEM: APPLE I
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 262.00 262.00 195.51 136.86 87.33
MAX DEP 436.67 349.33 262.00 262.00 262.00

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

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.

For more information about electronic mail:

Deaf Communications Institute
at DEAF COMMUNITY CENTER Bethany Hill Framingham, MA 01701
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Supplied on diskelte wilh complete
documentation and maintenance gusde

Call Toll-Frea Now!
Master Charge & VISA users call: 1800835 2248
Kansas Residents call 1-800-362-2421

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

“THE BRAIN SURGEON”

Apple Computer Co. has provided you with the besl equipment available 1o date. The
Diagnostic’s Package was designed to check every major area of your computer, detect errors,
and report any malfunctions. The Braln Surgeon will pul your system through exhaustive,
thorough procedures, testing and reporting all tindings,

The Tests Inciude:

* MOTHERBOARD ROM TEST

* APPLESOFT ROM CARD TEST

= INTEGER ROM CARD TEST

* MOTHERBOARD RAM TESTS
« DISK DRIVE SPEED CALIBRATION

= DISK DRIVE MAINTENANCE
* DC HAYES MICROMODEM

(HARDWARE & EPROM)
* MONITOR & MODULATOR ROUTINES

* MONITOR SKEWING TESTS
* MONITOR TEST PATTERM
= MOMITOR 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 lime. The
Brain Surgeon will monitor and help maintain absolute peak performance.

PRICE. 54995
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
* LO-RES COLOR TESTS

= HI-AES COLORTESTS

= RANDOM HI-RES GENERATOR

= SPEAKER FUNCTION TESTS

* SCUARE WAVE MODULATION
* PADOLE & SPEAMER TEST
= PADDLE & BUTTON TEST

= PADDLE STABILITY

* INTERNAL MAINTENANCE
» GENERAL MAINTENANCE
« ON BOARD “HELP"

Il TEST

-

APFLE 3 Begieend
Teatemaen of Agow Comouter Co

()
DISKETTE UPDATE © &
IF SEFMAL MUMBER IS5 BELOW 20000 OR DATED
BEFORE 21%81 THEN RETURN DISKETTE PLUS 37 00
Us 0n FORDON
iR
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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 Obsoletes 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).

® 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 UBIl-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 Ultility 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.

® 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 CLbEFIFONICS infernational, 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 — usedin
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)
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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 2 Yn + f(Xn,Yn)«Xi

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+m2 + m3)
Equation 4a

mQ0 = 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,
m1i, 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 Il BAD, USED, and FREE SECTORS, further insuring the integrity of the diskette. A
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tional "INIT” of copy disk, 6) REPLACE illegal characters in
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each of your diskettes. Both sides of a diskette can be loaded
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disk.
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Equation 6
Yz = ¥1'

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

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

Our 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..NJ ).
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
(1..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

\
w F2 Tabbing factor Y(2)
ma I Index, initial conditions Y(1..I)
y IC X-increment for calculations
Yn + m2(Xi) /I( P 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
Tn4migiz) /-‘/srﬁ,z N Number of first-order eqs.
N1 Minimum value of Y(1)
. N2 Minimum value of Y(2)
Yn + mo(Xi/2) i 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)
L T2 Number of spaces right of col. 47 for plot Y(2)
b . X X value along X-interval
’ . . > & X1 Maximum value of Y(1)
Xn Xn + (Xil2) Xn# Xi X2 Maximum value of Y(2)

Table 1: List of Variables

A3 General
E Index, first-order egs. 1..N
F( ) Derivatives of Y| ); ex. F(1) = Y(1)'

Fl1 Tabbing factor Y(1)

XB Beginning of X-interval

XE End of X-interval

Value of Yn for first-order eqs. 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 SX3RS880sssRRsasssisssssasseasssssnssy

REM 8% 4TH-ORDER RUNGE-KUTTA METHOD &%

REM %% FOR SOLUTION OF 31

REM %% DIFFERENTIAL EQUATIONS T

REM %% "

REM &% WRITTEN BY R. WALKER 1

REM 22 WICHITA, KS 3]

REM SSEESSESRsEssussRessssessssssssssssssss
DIM Y(5),YI(5),YN(5),F(S5),M(5),XP(200),P1(200),P2(200)
REM 83 INTRODUCTION $3823288388388888838888888
HOME

HTAB (&): PRINT "4TH-ORDER RUNGE-KUTTA METHOD"

HTAB (12): PRINT "FOR SOLUTION OF"™

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

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

LIST 1001,1998

INPUT “CONTINUE (Y/N)}? "jAS

IF A$ = "N“
HOME

VTAB (3)
INPUT "NUMBER OF 1ST-DRDER E@S.- "jN

INPUT "INTERVAL OF X (BEGIN,END)- ";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 " VY("pI3")"3: INPUT "= “3¥(I)

YI(I) = Y(I)

NEXT

XP(1) = XB:P1(1) = Y(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

THEN END

H
REM 2% CALCULATE YN+1 SXXS8RRZESRXLBIRRTLSERER

BGOSUB 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 25
X-interval, the results are printed. 80
20
The third main section, lines 500 4
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 e
number of values stored. Lines 500 120
through 600 print general information i
about the solution. This is self- 135
explanatory. However, note that line 140
510 may be deleted for some printers. e
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. 223
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

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

to set all your utilities together in one place —
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
B15S
820
825

FOR E=1TON

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)%1C)
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) 8IC)
FOR E =1 TON

355 M(E) = M(E) + 2 % F(E): REM (MO+28M1+23M2)

¥(E) = YN(E) + F(E) % IC
NEXT

380 X = X + IC /7 2

GOSUB 1000: REM CALCULATE M3 FROM (X+1IC, YN+ (M2) RIC)
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 B0OO: REM CLOSE ENOUBH
1—— NOW SAVE VALUES

IF X < XE BOTO 300

]

H

REM &% PRINT RESULTS SSRSRSSifiifssssssssssssy

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

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

LIST 1001,1998

PRINT "INITIAL CONDITIONS:"

FORE =1 TON

PRINT * Y(";E;")= ";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;N1i

PRINT "Y(1) MAX= ";X1

IF N = 1 BOTO &00

PRINT

PRINT "Y(2) MIN= "jN2

PRINT "Y(2) MAX= ";X2

PRINT

IF X1 = N1 THEN F1 = 0: BOTO &15

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

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

&20 F2 = 32 / (X2 - N2): REM TAB FACTOR FOR Y2}

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 FP1(I);

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

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

&80 T2 = INT ((P2(I) — N2} ¥ F2)

465 IF N = 1 THEN POKE 36,T1 + 47: PRINT "1": 60TO &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 + 473 PRINT "2%j3: POKE 36,T1 + 47: PRINT
“1": GOTO &BS

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

&85 NEXT

&90 PRINT = PRINT

695 PRINT CHR$ (4)3;"PR#0"

700 END

705 =

710 =

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

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 B40

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
B45 RETURN
850 :
855 :
1000 REM %% SUBROUTINE- FIRST DRDER SYSTEM X¥R8fRi¥
1001 REM EXAMPLE PRCBLEM
1002 REM Y177 + Y17 + Y1 = SIN(X) (E@. 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 *

— Vax V3
e Cos (2—) —  cos(x)
i

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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DOS FOR AIM-65: *499.°
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153K BYTES ON-LINE. INEXPENSIVELY!
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® 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
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BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH. ' address
ACCESS IS THROUGH PROGRAM /0 AND F1-F3 KEYS. :
BYTE-DOS SUPPORTS ONE OR TWO 54" OR 8” : City State Zip
FLOPPYS! ; o
. Telephone O work

@ BYTE-DOS $499 SYSTEM INCLUDES DISC CON-

TROLLER CARD, TEAC FD-50A DISC DRIVE (153K :

FORMATTED BYTES), BYTE-DOS SOETWARE SYSTEM, “[J1own an AIM-65.

CABLES, CONNECTORS, MANUALS. COMPLETE! JUST :

PLUG IT TOGETHER AND USE! - [O I'm thinking of buying an AIM-65.
: [0 Send full BYTE-DOS Data.

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

AIM-65 is a trademark of Rockwell International
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{\Uersallriter & APPLE II:

The Keys to Unlimited Graphics

GRAPHICS SOFTWARE

Easily the most capable and com-
plete graphics soffware 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!

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 N e
directly into APPLE II. N '

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

20

write:

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 |/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 I

WHAT IS EZ PORT?

EZ Port is a specially 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 do is 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:

Yy =viL + ¥ L +¥L + ..ynln

!

In this case
X = 0.0 ¥y = 0.0
Xq = 30.0 Yz = 0.5
x; = 60.0 va = 0.866025
xqs = 90.0 yva = 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:

-ﬁ— (x' = X))
j=1
i#j

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

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

y' = 0.7059

~<.
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) (X1 —%3) (X1 — X4 ( 0-30) [ 0-60) [ 0-90)
(%' =—xi) (%' —xa) [x' —x4) (45- 0) (45-60) (45-90)
L= = = 0.5625
(X2 — %) (X3 —Xa) (X2 —x4) {30- 0) (30-60) {30-90)
(x'—x1) (X' —x2) (%' —x4) (45- 0) (45-30) {45-90)
Egi= = = 0.5625
[Xa—x1) (x3—Xa) (x3—%4) (60- 0] (60-30) (60-90)
(x'—x) (¥ —xa) (X' —x4) (45- 0) (45-30) (45-60)
Ly = = = —0.0625
ix.g—X]] [X.{‘—XQ_! {X4""X3} i90- D} '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
itself!) 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

=
[ ]
Gosub International, Inc.
GOSUB’S MX80/70 Friction Feed Kit $49.95 ppd 80 SPACE RAIDERS
o ifie Shile Shaat Panar ialhssasive sais = Starship Simulator and Combat Game
* G Yol Oun otuaas RS yas e s e o e e
PRINTERS PRINTERS PRINTERS ship looking out through a window into the depths of 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 . ........oovivinnuennnns $29.95 time. Accurate celestial navigation using both XYZ and spherical
SAVE MONEY AND SPACE—Holds almost any printer that uses coordinates! Comment from Aug. '81 80 Microcomputing: **May be the
9% "-size paper or forms. Made from %' acrylic, allows 3'' of paper ultimate Star Trek-type game an.dl‘ possibly, the most complex m:crclr-
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 F
USA—Alpine Computer Center, 2526 S. Alpine Rd., Rockford, IIl. TWAR E
Er:‘;|1 08, k(8‘1 5{&292200: OMEGA Mlcr%si‘f'?égo:"\fest Mcl:chigan St
ilwaukee, 53208, (414) 933-6088; : 181 Commercial
St., Sunnyvale, CA 94086, (800) 538-8559/CA, (408) 737-7111. Software for the VIC 20 and Color Computer
SPACE MERCHANT—See Stragegy Simulations for the TRS-80
CANADA—Microwest Dist. Ltd., 1940 Larson Rd., North Van- ;
couver, B.C., Canada V7M 278, (604) 988-9998 or 988-6877 WﬂRHIOR—hHeald to P}ead clornbat in a game W':Erel you agd your th'
b ' : ponent are the rulers of warring city-states, each trying to destroy the
AUSTRALIA—Computer Campus Pty. Ltd., 11 Rundie 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
MERGENARY FORCE SP,ACE MER.CH,A NT 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. (TRS-80 E)segl érrammarirgsolfnzﬁ;gv 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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10
20
30
40
50
60
70
80
9

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

Listing 1

REL #**#% LEGRANGE INTERFOLATING TOLYNOMIAL *%#
REL #*%*#% BY PAUL H, MULIER - JULY 1981 *rnn
DIM 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

FRIRT

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

BRINT

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

IF C$="E" THEN 410

GOTO 350

END

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

numerical value
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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

¢ 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.O. BOX 606
YORK, PA 17405

717 -848-5666

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

MICRQ - The 6502/6808 Journal
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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 (Y = X=X X, 0
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 2rn 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/2m.

SIN(X) = 2nY — @ YP 4 @rYp
31 51

_@2nayYy + (2nY)y
7! 9!

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

SIN (X) = A*Y + B*Y® 4+ C*Ys +
D*Y’ + E*Y®

6.2831
—41.3417
81.6052
—76.7058
42.05869

mooOmw>
g

Again, for the benefit of the computer,
the equation is rearranged to give
SIN(X) = 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 2r 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.  conrinued on page 28)

:%S.

PRINT Il

THE ULTIMATE PRINT STATEMENT
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COMPUTER

SOFTWARE

FORTH FOR THE TRS-80 COLOR COMPUTER DISK SYSTEM

Trying to get control of youl Colar 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 ge code with bly language mnemonics instead of
POKES??

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??

H maa““

Includes Editor, 6809 Assembler,
String Functions, Disk Data File 59995
Operations and Much Much More!

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

FOR THE APPLE Il COMPUTER.

Standard Apple Output PRINT Il Output
$1234.56 $1234.56
$12 $ 12.00
$1.9 $ 1.9
$.75 $ .75
$765 $ 765.00
Print “$"; I Print #1
{without Print Jf) (Field Width 8 with

2 decimal places.)

[0 Updates Applesof[m PRINT to accept:
¢ User-specified print formatting.
® X, Y cursor positioning.
[ Simplifies tabular displays.
[ Transparent to user—not affected by re-booting.

IF YOUR TIME IS WORTH MONEY,
THEN YOU NEED PRINT ]l
Available at your local dealer for $24.95 or write to:
Computer Systems Design
2139 Jackson Blvd.
Rapid City, SD 57701
(605) 341-3662

=D
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Not Just Soffware

EufThe
ompany
Behind It. ..

INDUSTRY PIONEERS

Southwestern Dara 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 perpefuating their
special insight into realizing and safisfying
consumer needs.

From the outsert, 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 recognition as an industry leader roday.

SOFTWARE SPECIALISTS

Minimal scrutiny will reveal SDS sofrware to
be the ripest, juiciest fruit on the proverbial
apple sofrware free. Succulent appetizers
like A.CE., Z-TERM, APPLE-DOC, ASCII EXPRESS
and LISTMASTER have already established
SDS as the UTILITY AND COMMUNICATIONS
SOFTWARE SPECIALISTS! Burt that's only the
beginning! SDS is bursting at the seams with
a bumper crop of quality sofrware 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 fo
put machine language in their Applesoft
programs.

DOUBLETIME PRINTER: Print files while
simultaneously running another program.

sSout

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 prinf
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 nor only include
superior utility and communications sofrware
but illustrate the SDS 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 o the refail customer for
inspection through your local dealer, or wiite
to SDS for your complementary product
guide. Dealers should confact Joanne
Johnson regarding promotional materials
and sofrware 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 at SD5 will confinue
to offer you, the software user, the highesf
quality product available,

ROGER WAGNER, founder and president of
Southwestern Dara Systems, is a person of
integrity and reputation, and has established
himself as an authority in his field. In addition
to the successful programs he has to his
credir, he is also author of the highly
acclaimed ASSEMBLY LINES articles in Softalk,
now available in convenient book 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 cerfain thot it is the best
producr of ifs kind available, it will NOT carry
the SDS name, shielding both his company
and its customers from the redium involved
with marketing second class merchandise.

E. Office Manager, Tom Burns reviey

F. Vice Presidenr Joanne Johnson

. ROGER WAGNER
SDS Founder & President, Author.

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

. SDS personnel explore every aspg
of a potential product’s marketini
prior ro making any publication
commirments.

a sofrware package for accuracy.

provides the personal fouch, kee
customers & dealers up fo date
the larest SDS projects.

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

NUEeStennn



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 rerail 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
confinually looking for high quality packages
to add ro the SDS product line.

JERRY BURNS provides full fime rechnical
support ro both dealers and users of 5DS
sofrware. Jerry also supervises production
schedules and quality control, allowing SD5
fo 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 limifations on the size or type of sofrware
you can submit — urilities, communicatrion,
business, educarion, or games — the only
requirement is thar it must meer the 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

9o o009 @&

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

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

-
- | &

[
| o
i

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 gf.:n
$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 READ Al: REM GET 2*PI
Cold start BASIC and in immediate S0 M1 S 2% 1 MuRE DIVGERIN R &
mode enter AA=1. Then jump to the 100 A1 = 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 > = O THEN FLAG = 1
50304 41 = “A" b T B
$0305 81 This is the floating S50 1E AY < G TS 56
$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 g;g al;EAD;;?: :g“ GET COEFFICIENT
6.28319 or the first value in the data 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 :ig 1F Bldf R’Ho zg?’ 280
with sharp eyes will note the value for 350 :f - il.* :2 ARE
"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 [CATA 6.283185,.25,4,39.7109,-76.575,81.6022
390 DATAR -41.3417,6.283185
MAICRO

WHY DO UNNECESSARY SURGERY
ON YOUR APPLE?

Soorler 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 Applesofi are registered trademarks of Ap
(‘.anull:r. Inc. Pascal is a registered trademark of the Regents of
the U. of C., San Diego. Visicale is a registered tradem:

Personal Software, CPM is a registered trademark of Digital
Research, Inc. Z80 is a registered trademark of Zilos, Inc
Softcard 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.

Gel 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 Easy 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: Lorem Wright says
that “the documentationis about
the best | have ever seen.”

The Samurai RPL Symbolic Debugger
1s 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.

e 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

|




PC-8001A 32K Computer
PC-8012A 1/0 Unit w/32K RAM

PC-8013A Dual Mini-Disk Drive Unit
PC-8001 Multi Cardware (FDI/0 & 32K)
CP/M 2.2 Operating System for NEC

WordStar configured for NEC
SuperCalc configured for NEC

NEC Wordprocessor & Accounting Software

Many more

(Pascal, Fortran, C:;h:;l. etc) are available l‘:'nnligured for

the NEC 8001A Computer.

Please call or write for a product price list.

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

32K Static memory board, 200ns

S-100 12 Slot Mainframe. . .. .......ccueuin.n. 475
4-Port Serial Interface

2-Port Serial/2-Port Parallel Interface

4-Port Parallel Interface

{lk ATARI

AT TSR,
W

[
I

[

ATARI 800

B

- ——

i’}

\

-
16K

CALL FOR BEST PRICE

Atari 400 w /16K
410 Program Recorder. .
810 Disk Drive

825 80 col. 7x8 Dot matrix impact printer

B22 40 col. Quiet Thermal Printer
850 Interface Module. . .
Atari 16K Ram Module . .
Axlon Ramcram 32K Modu
Asteroids, Missile C

d and Star R

SPECIAL ATARI CATALOG AVAILABLE

[commodore

Personal Computer 3

Color * Sound * Graphics
Call or write for more info.
Disk drives available soon!

$259

Video Monitors

Amdek /Leedex Video 100 12" B&W 1
Amdek /Leedex Video 100G 12" Green Phospher. . .
Amdek (Hitachi) 13" Color w/audio output

NEC 12" Green Phospher Display JB-1201M

NEC 12" Lo-Res Color Display

NEC 12" Hi-Res RGB Color Display .

Sanyo 9" B&W Display

Sanyo 9" Green Phospher Display. . .

Sanyo 12" B&W Display
Sanyo 12" Green Phospher Display
Sanye 13" Color Display

Zenith 12" Green Phospher Display ZVM-121

ZENITH
12”
GREEN

$149

Printers
Silentype £

w/Apple Il interface

$349
Epson
MX-80 or /m
MX-80 FT |
CALL
Anadex 9501 w/2K Buffer

C. Itoh Starwriter 25 CPS daisywheel .
C.Itoh S iter 45 CPS daisywheel .

Epson MX-80 & MX-B80F/T

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
Qume Sprint Dalsywheels (Latest

APPLE II PLUS
15K_’s, 48K’s, 64k’s”
CALL FOR
BEST PRICES

APPLE
DISK
DRIVES

DRIVE ONLY OR
W/CONT
& DOS 3.3

CALL FOR PRICES
SPECIAL APPLE CATALOG AVAILABLE

A"

16K RAMBOARD by ConComp
for Apple 11 Computers

FOR ONLY $12 95

AVAILABLE NOW

ORDER TOLL FREE
800-854-6654

In California and
outside continental U.S.

(714) 698-8088

Telex 695-000 Beta CCMO

ne orders using VISA. MASTERCARD
DINER'S CLUB. CARTE BLANCHE . bank
k T

consumeis
@@[ﬁm@[ﬂﬁ@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 AVAILABELE TO BASIC
&0 3 USE L OPTION IN DOS MENU TO LOAD FILE
&5 § CALL FROM BASIC X=USR(1536)

7014

€0 OPEN=$03 OFEN COMMAND

90 CLOSE=$0C CLOSE COMMAND

0100 GETREC=$05 GET RECORD COMMAND
0110 PUTREC=%$09 FUT RECORD COMMAND
0120 IOCB0=%00 INDEX FOR IOCB 0 ASSIGNED TO E:
0120 IOCBS=$50 INDEX FOR IOCB S ASSIGNED TO DISC
0140 CIOV=$E454 CIO ENTRY VECTOR

0150 EOF=$88 END OF FILE STATUS VALUE

01460 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+! 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+1 BUFFR LEN HI

0260 ICAX1=ICBLH+! AUX!

0270 ICAXZ=ICAX1+1 AUXZ

0280 ;

0290 }

0300 #=%$0600 PAGE &

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

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

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

0380 STA ICBAH,X

03%0 LDA #$06 SETUP FOR INFUT

0400 STA ICAXI1,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

04%0 STA ICCOM SETUP IOCB 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 ICBELL,X

0580 STA ICELL

05%0 LDA #0

0400 STA ICBLH,X

0410 STA ICBLH

0620 JSR CIOV READ ONE DIR RECORD

0430 BMI AZ0 EITHER EOF OR ERROR

0640 LDX #0 SETUF IOCB 0

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

0470 BNE A10 GO GET NEXT RECORD

0680 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 could 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.

INICRO

~ and BASIC.

: commg soor.

Ask your nearest dealer
or LG

ESD LABS CO. LTD.

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

EXCEL-

The Ultimate 6809 Board iorAppu ;

EXCEL-9 FLEX, a famous DOS, Assembler and Edltor 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 progmmmable timer for hoth 6809 and 6502 systems allaws pnnter
spooling, multitask, ete. . . :

50 page well documented manual. -

64K RAM area ‘expandable for multl—MPU operatlon = :
Able to switch MPU from ¢ 809 tu 6502 and v1ce versa m both machine code routine

. '._ 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)

32

MICRO - The 6502/6809 Journal

No. 46 — March 1982



NEW LOW PRICE

DIRECT FROM MANUFACTURER
$120.00

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

The Andromeda 16K RAM Expansion Board Now with One Year Warranty.

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 INCORPORATED

works with the Microsoft Z-80 card, Visicalc, Greensboro NC; 27410

DOS 3-3, Pascal, Fortran, Pilot, and other 919 852-1482 P.O. Box 19144

software. A switch on the card selects either B e for Andromeda 16K RAM

the RAM language or the mainboard ROMs " | expansion board now only $120.00.

when you reset your Apple. i | Please add $5 for shipping and
The Andromeda 16K RAM Expansion handling. North Carolina residents

Board has a proven record for reliability with add 4% sales tax.

thousands of satisfied customers.
*DEALER INQUIRIES WELCOME
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ROCKWELL Microcomputers from Excert, Inc.

THE AIM 65/40 THE AIM 65
Single Board or Smorgasbord Take-Out Order
?;&"é‘

ﬂS@%
'\\_.on
o.J\'n'\

e A full size terminal style keyboard w/8 special e A full size terminal style keyboard w/3 special
function keys function keys

e A smart, 40 character display with its own e A 20 character display
microprocessor

e A 40 column printer w/text and graphic output e A 20 column printer witext and graphic output

capability

e Up to 64K of on-board RAM and ROM * Up to 4K RAM and 20K ROM on-board

* On-board interfaces include RS232, dual audio * On-board interfaces include 20MA TTY, dual
cassette and 2 user |/O R6522 devices audio cassette and 1 user |/O R6522 device

¢ Firmware includes interactive monitor and text * Firmware includes interactive monitor and text
editor w/options of Assembler, BASIC, FORTH 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) . . .. .. . ... .......%1225 AB5-1 (1KRAM) .. .. .. .. ... .%420
AB5/40-32 (32KRAM) . . .. ... ... $1295 AB5-4 (4K RAM) . . . . i SRR WO ... 3445
AB5/40-A (Assembler) .. .. .. .. .. .. - AB5-4B (4K RAM WJBASIC} ... . %495
AB5/40-B(BASIC). . . ... ... .. . .. ........% 85 AB5-PS (PASCAL). .. ... . R R e .0 ¢,
AB5-F (FORTH) ... .. .. e $ 65
AB5-A(Assembler) . ... ... ... ... ..............535

Mail Order to:

Educational Computer Division
EXCERT INCORPORATED

Higher quantities quoted upon request, COD's accepted,

' SEIF':\E”SE P.O Box 8600 shipping will be added. *Deduct 5% cash discount on
: ISNSTAELATION White Bear Lake. MN 55110 prepaid orders. Minnesota residents add 5% sales tax.
« CONSULTING 61 '2) 406-4114 Prices subject to change without notice.
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Hybrid Program Storage

A Bug in Apple’s

Short Subjects ReNUMBER

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
MICRO
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O0SI1 COMPATIBLE PRODUCTS

58K 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 ancther board). Fully expandable to any memary size you will ever MEM- 8K $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 ilable in EPROM)
mads p ded for use of 6522 VIA on

MEM-48K $750
MEM-32K 5550
MEM-24K $450
MEM-16K $350

524

‘P 8120
TS 25
PT S125

Opticnal 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 continugusly beng developed and improved As new EPROM
Momitors are available. you may upgrade 1o them tor any prnce differential plus a nominal
£10 exchange fee Another possibility 15 to Bl any portion of the memaory with Basic
Programs in EPROM for Power-on Instant Action. This custom EPROM programming
service 15 avalable at $25 per 2716 (includes EPROM) Extra copes at $15 lor each
EPROM
C4P-MF & CBP-DF: Memory expansion to 48K.
Add 4aKMemory at SE00Q for special software requirements
Parallel Printer Interface and/or Displaying Calendar/Clock.
Add 1 75K Enhanced System Monitor 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 Senal Poll, Parallel Poll, IFC Clear, full Local/Remote Control, Respond to
SRQ Interrupts, Send Trigger. do Formatted Input/Output, Direct Memory
Input/Qutput and MORE Interface includes |IEEE-488 Ribbon Cable/Con-
nector.

GPIB Controller Interface for C2. ©3, C4 and C8 Systems
GPIB Software for 0S-85D (Add -8 for 8" or -5 far 5

GPIB Software for 0S-85U W i
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, $4000-SBFFF & SDOOO-SEFFF available)-M$ 25
Software for EPROM Programming, Reading, Veritying, and Erased Check: fully
Integrated with A . Editorand E Monitor. Can be used with many types
of EFROM up 1o 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 3385

GPIB 4-488 $395
.. GPIB 488-D § 70
GPIB 488-U $100
GPIB 488-R $100

Printar 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
. — ROM-TERM $59.95
Justflipswitch for Serial or Video System with Corrected 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 .
Sk MIC3-1 $58.85

C1P ROM with 24 Col Display, Other ROM-TERM

C1-PSeries |l Computerwith ROM-TERM Il Smart Terminal Monitor{Order Direct). .. $549.

IEEE-488 CONTROLLER INTERFACE

Compact-Flat
Printer Cable

Printer Port Enhanced

Monitor ROM

60 Cycle Clock

IEEE-488/78
Interface

Selection at
any of

16 Memaory
Partitions

Socket for Eprom
Programmer

32K Memory

Standard Bus
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 Controlier at very low cost
(eften saving thousands of Dollars). The combination of IEEE-488 Instrumentation
Controller and High Capacity Hard Disk file storage available on OS5I Compuler systems is
available at a fraction of the cost required 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
[ ing inst i This 16-line bus is designed to interconnect and
cantrol up to 15 instruments al a time. Currently, over 1400 different instruments are
available to work on this bus. They include: Plotters, Digiti Printers, ic 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 Motorola 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 fo 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 foryourspecial
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.

pYourprogra wction

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 3userG2-D
Syslem 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

Marnitor Ram Compact-Flal

Fnnter Cable
B0 Cycle
Clock

BK Memory

Selection al
any of

16 Memory
Partitions

4BK Memory

Standard
Bus

All logic
socketed

MICRO - The 6502/6808 Journal

ULTRA-LOW POWER — By using CMOS Stanc
RAM Memary, the total power consumption 15 about
'z Amp al 5 Volts when populated for 48K Infact, most
of power s used by the Address Line Buffers and the
Data Transcewvers,

MULTI-USER — Can be adgdressedloranyol the 16
multi-user memory partitions. The low power and
single memaory board/partibion 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,
THENS, 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 3 106 790 4 52
772 234 791 ) 41
773 T B4 792 ©
774 9 171 793 % 3B
775 9 187 794 =
776 ¢ 40 795 o 196
777 1 49 796 234
778 2 S50 797 129
779 3 51 798 1 73
780 ) 41 799 9 171
781 = 163 800 7 S5
782 2 S0 801 & 54
783 5 53 BOZ 8 56
784 & 54 80% 157
785 1 165 804 T 84
786 W 187 805 ©

BO&L 1 49 gzs ¢ a0
807 = 826 X BB
808 4 206 827 ) 41
BO9 234 828 ;3 59
810 X 88 829 X 88
811 3 171 830 0
812 3 187 831 H 72
81F ( 40 832 3
Bi14 1 73 B33
815 ) 41 10
816 © 834 235
817 7 &3 835 130
818 3 836 1 73
819 0 837 : 58
820 235 838 128
821 151 839 ©
822 1 73 B4O O
823 ; 59 g41 o©
824 192 B4z 0
843 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, THENS) 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%FEEE
(124)

60100 FORI=7&8TOT

60110 X=PEEK (I}

60160 FRINTI;CHR$(X)5X

60170 NEXTI:END

Listing 2

60120 IFX=0G0TO&0S0O0

60500 REM NEW LINE

60510 LINE=FEEEK (I+3)+25&6%FEEK
(I+4)

50520 PRINTLINE
60530 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
61000 REM LOOKUF TOKEN
61010 TK=127:BE="" &O050 INPUT"WHICH STRING":A%:PRINT
61020 FORI=41092T041314 60070 L=LEN(A%$) : Bg=""
61030 X=PEEK (I} H0130 Be=HE+CHRE (X}
61040 B$=B$+CHR$ (XAND127) 60160 IFAS=RIGHT® (B$, L) THENFPRINTL INE ;
61050 IFX¥< 128G60TO61100 &O170 NEXTI:PRINT: GOTOAQOSO
61060 TE=TE+1 60520 BH=""
61070 PRINTTE;:; B%
61080 Be=""
&1100 NEXT
Listing 5
S00Z0 INPUT"EEYWORD OR STRING";A$:PRINT
60040 IFASC (A$) =7560T0&1000
60170 NEXTI:PRINT:B0TO&00Z0
61005 INPUT"WHICH KEYWORD":A%: PRINT
61015 L=LEN{A%)
61070 IFA%$=LEFT$(B%$,L) THENAS=CHRS (TK) : GOTOLO0TO
61200 PRINTA%:" NOT FOUND":FRINT:BOTO&OOZO
Table 2
128 END 145 NULL 162 STEF 179 SGR
129 FOR 146 WAIT 16T + 180 RND
130 NEXT 147 LOAD 164 - 181 LOG
1Z1 DATA 148 SAVE 165 % 182 EXP
132 INPUT 149 DEF 166 7 183 COS
133 DIM 150 POKE 167 = 184 SIN
134 READ 151 PRINT 168 AND 185 TAN
135 LET 152 CONT 169 OR 186 ATN
136 GOTO 153 LIST 170 > 187 PEEK
137 RUN 154 CLEAR 171 = 188 LEN
128 IF 155 NEW 172 < 189 STR$
139 RESTORE 156 TAB( 173 SGN 190 vAL
140 GOSUE 157 TO 174 INT 191 ASC
141 RETURN 138 FN 175 ABS 192 CHR%
142 REM 159 SPC( 176 USR 19Z 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$, in any tokenized text line.
AS$ 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. [ 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

&50080 IFAX127G0TO&0100
60090 B=ASC(RIGHT® (A%, 1))
&0135 IFAX12760TO601&60
0140

&O150
L0535 W=0

Listing 6

&0005 DEFFNA(X)=(X>47ANDX<58) OR (X »&4ANDX<F1)
L0004 DEFFNE (X) =X >ZHANDX >40

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

L0070 L=LEN(A%) :B%="":A=ASC (AS%)

IFAS< >RIGHT® (B%, L) GOTOL0170
L0145 Y=PEER (I+1): IFLEN(BE%$) *LTHENW=ASC(RIGHT$(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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EASTERN HOUSE SOFTWARE
3239 Linda Drive

PHONE ORDERS

Winston-Salem, N. C. 27106 USA (919) 924-2889

(Dealer Inguiries Invited)

.0OS .BA
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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 GOTO&O000
60000 REM XREFGEN
60002 CLEAR
60005 DEFFNA(X) = (X>47ANDX<58) OR (X >64ANDX<91)
A0006 DEFFNE (X) =X< »Z6ANDX 40
60007 DEFFNC(X)=NOTFNE(X) ORFNA (X)
60010 T=PEEK (123) +2S6%PEEK (124)
60030 INPUT"KEYWORD DR STRING";A%:PRINT
600Z5 Y=FRE (1)
60040 IFASC(A%$)=75G0TO61000
60050 INPUT"WHICH STRING";A$: PRINT
60070 L=LEN(A%) :B$="":A=ASC(A%)
60080 IFAX12760TD60100
60090 B=ASC(RIGHTS (A%, 1))
60100 FORI=768TOT
60110 X=PEEK(I)
60120 IFX=060T0&0S50O0
60130 B$=B$+CHRS$ (X)
60135 IFAX12760TD&60160
60140 IFA%$C>RIGHTS (B%,L)G0TO&0170
60145 Y=PEEK (I+1): IFLEN (B%) >LTHENW=ASC (RIGHT®(B%,L+1))
60150 IFFNA (W) OR (B=36ANDY=40)0R (FNE (B) ANDFNC (Y) ) GOT0&0170
60160 IFA%=RIGHTS$ (B%,L) THENPRINTLINE;
60170 NEXTI:PRINT:GOTO&0QZ0
40500 REM NEW LINE
60510 LINE=PEEK (I+3)+25&6%FEEK (I1+4)
60515 IFLINE>S9999THENPRINT : GDTOLDO3Z0
60520 Bs=""
60530 I=I+5
L0535, W=0
&£0540 GOTOL0110
61000 REM LODOKUF TOKEN
61005 INFUT"WHICH KEYWORD":;A$:PRINT
61010 TK=127:B$=""
61015 L=LEN(A%)
61020 FORI=41092TD41314
61030 X=PEEK (I}
61040 B$=B$+CHR$ (XAND127)
61050 IFX<128G60T0&1100
61060 TE=TK+1
61070 IFA$=LEFT% (B%,L) THENA$=CHRS (TK) : GOTO&LQO70
61080 Be=""
61100 NEXT
61200 PRINTA%$:" NOT FOUND":PRINT:GOTO&OOZO

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
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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.
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0S| HEXDOS

Ohio ScienTific
% AT Last!
EAP Extanged 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 cormrect 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 Prowgeram Exchange
2920 West Moana
Reno, NV 89509

[==7: eS|
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!

UL |||”H|”|H”“

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 B 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 $ 5.00

SOFT WARE

TARGEIT i svvasnmmvnmonssiasis ssmmass s e 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 ........ccooiiiiiiiiiiaiiieiiiiienns $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 ......oooiviiiiiiiiiiis i $9.95

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. BK.

Programma-Tank is a complex simulation of a battle between two robot tanks as well 7

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
supply 2 International Response Coupons

ORION'_‘
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RUINS OF TALAMARINE ............oooviiiiiiiiiiicneaennn, $16.95

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 gualities that you want 1o do battle with the forces of darkness. 8K,

CODENAME: BARRACUDA ..., $19.95

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

DUNGEONS OF ZORXON...........ccvvvnviianeiiaennnnnns $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.

s ey

[DF. e
§y visA

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. I
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

ECOO

QORS=
aocy=

BCOO
BLCOZ
BCO4
BCO&
BRCO8
BCOS

HIZOH
BLOD
BLOF
HC11
BC13
HC LS
BC1Y
BOLS
RLL1B

B3RS
BCIR
BCEC
BC3IE
BL40
BC42
BC44
BC4S
B4

BCa7
BC49
ECA4B
BCA4D
BCSO
BCS1

BCSS
BCOS
RCS7
BCS9

ACDL
BICY
CTAS
DO2E
28

B1C7

95
FO6
Coq4
F o2

2UZEQF  BACK

. B394

8497
&

4CSERD
ACEIBE

ASCT
i8
602
BBCY
002
E6CH
68 Ur1
&8

60

ATZ0
H208
AOOO
FFQODO  C1
cB

DOFA
EE4FBC

CA

DOF4

ARDO

HEODE
FCODE

UFDATE

CCODE

¥=HBCO0
TOEEN=%A0
TATFTR=%C7Y
LDY #%0l
LDA (TXTRTR) .Y FETCH
CHMF #TOKEN s IS IT
BNE BACE MO
DEY YEB1
LDA (TXTPTR),Y

TOEEN FOR
FOINTER T

ASTER TG
TEXT

EMD CHARALCTER
AN ASTERT SR

GO BACEK TO BASIL
WOW GET 15T CHAR.

3 NOW B0 T AFPROFRIATE CODE
CHE #7010
BE(} CCODE
CHF #"B
HEQ BCODE
> #8
) BCODE
> #'0Q
HED QCODE
CHMP #*R
BEQ RCODE
CMP #"D
HEQ DCODE
CMP #"H
HE{[ HCODE
GHMP #"F
BEQ FCODE

i RETURN TO BASIC AND CONTINUE

JER SOF2E
STH 94
STY &%7
RTS

i JUMPS
]

JMFP HO
JMP P1

i RESBETS POINTERS AND RETURNSE TO BASIC

TO CODE BEYOND FAGE BOUNDARIES

Ll
LDA
CLC
ADC
8TA
BCC

INC
PLA
FLA
RTE

+ ROUTINE TO

TXTRTR
#HO2
TXTPTR
UP 1
TXTETR+1

CLEAR SCREEN

LDA #7 H

LOAD ASCII BLANEK
LDX #%08 : LOAD 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 : LOOF "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 4C39BC

BC&1 AREQ
BC&3 BDAFEBC
BC&E AOOZ
BC&8 BICT
BC&A E6LCT
BC&C 4C49BC

BC&F ADZAZ&E
BC72 4940

BC74 BD2AZG
BC?? 4C3I9RC

BC7A AOOZ2
BC7C BIC7
BC7E BDOODE
BCB1 ASC?7
BCBZ 18
BCB4 4903
BCB& BSC7
BC88 4C44BC

BCBE A%4C
BC8D BDESO02
BC90Q A%4E
BC92 BDEEOZ
BC95 AYAD
BC97 BD1908
BC9A 4C39EC

245E=
245F=
2460=
26461=
2642=
26A6=
2754=
2761=
295D=
2D&A=
2CF7=
2D92=
2343=
2D73=
2E79=
BC?D 20F72C
BCAO 20A9BC
BCAZ 20F72C
BCA& 4C39BC

BCAY 20732D
BCAC ZA
BCAD 20
BCAE 44
BCAF 49
BORO 52

BCE7 20

BCODE

SCODE

QCODE

RCODE

DCODE

STA Ci1+2
JMF UFDATE

i
1 ROUTINE TO BET BACKROUND COLOR

3
LDA #%EQ
8TA C1+2
LDY #%02

LDA (TXTFTR),Y

INC TXTPTR
JMF CCODE+2

§
i ROUTINE TO TOGGLE SCREEN SCROLL

H

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

H

H]
i ROUTINE TO SET DISFLAY

i
LDY #$02

LDA (TXTFTR),Y

STA $DEOC
LDA TXTPTR
CcLC

ADC #$03
STA TXTPTR
JMP UP1

.

L
5 ROUTINE TO RESET NEW,

a

LDA #76
STA 741
LDA #78
STA 750
LDA #173
STA 2073
JMP UFDATE

i
i ROUTINE TO PRINT

i

SCTN=%265E
FPAGES =$2&5F
ADRLX=%2&640
ADRHX=%$2&61
TRAKX=%2652
SEEKX=%26RA&
LOAD =%2754
UNLOAD=%$2761
CALLX=%295D
CRLF=%2D&A
SWAF=%2CF7
FREBYTE=$2ZD92
CHROUT=$2343
STROUT=%2D73
DIRBUF=%2E79
JSR SWAF

JER D

JSR SWAP

JMP UPDATE

i NOTE: BY CHANGING THE FOLLOWING LOCATIONS
IN THE 0S5, THE "D%* COMMAND WILL ALSO BE

H
H

DISK DIRECTORY

CHANGE AS FOLLOWS:

i
i AVAILABLE FROM THE DS KERNEL.
i
H

$2E3D=%2A,

i
JSR STROUT

.BYTE *% DIRECTORY %°,%D,$A,$A,0

$2E3E=%AB,

LIST, AND <CTRL> C

$2E3F=$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

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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BECED

BCDZ
BCD4
BLDT
RCD?
BCDC
BCDF
BCER
ECES
BLEY
ECEF
BCED

BCF 4
BCF&
BCF9
BCFE
ECFE
BDOG
BpO2
BDO4
BDO&
EDOE
EDOA
BDOD
BDOE
BDOF
ED11
ED1Z2
BDLZ
BD14
ED1&
ED17
BD19
BDLC
BD1E
BD21
BDZ4
BD27
BDZ29
BD2C
BD2

BDEZ
EDZS
BD3Z7
BDZ9
RD3C
BDZE
BD41
EBD44
ED4AS
BD4S
BD49
BD4A
BD4R
ED4C
BD4E
ED4F
BDSO
EBD3S3
BDS&
BDS9
BDSA
BDED

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

[+L=TuT|

SDBIBE
20ODERC
ZOF4BC

AT7Y
06026
AG2E
804124
ADBZEBE
SDEE24
ASOR
AD&E224
208624
205427
205029
206127
&0

ADDO
BLEZEBEE
AZOO
B9792E
EQQ&
FoOley
EQOT
FOZ21
C923
Foog
204323
EB

ca
DOEA
aa

8

18
&£508
A8
BO41
4CFIRC
ARZ0
204523
Z0O5ZED
4CODERD
ARZD
204323
ZO053BD
EEBZRE
ADBZRE
CF04
DOOR
Z204A2D
AZO0
BEERZEE
A4COERD

206R2D
&0

AQOZ
B1C7
CR24
FOs8
AZOO

DIRIN

D1

D2

D3
04

Do

TK1

TKZ

TKS

TKOUT

QUIT

LD#A
S5TA
JER
JSR
LM
JSR
J5R
RTS

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

LDY
sTY
LDX
LDA
CRX
BEQ
CPX
BEQ
CHMP
BEQ
JSR
TRX
Iy
ENE
DEY
YA
CLC
ADC
TAY
ECS
amp
LDA
JSR
JSR
JMP
LDA
JSR
JSR
ING
LDA
CMP
ENE
J8R
LDX
STX
JMP
TvA
FHA
JSR

+BYTE *

LDX
PLA
TAY
JMP
LDA
JSR
RTS
JSR
RTS

H

ROUTINE

#HH0]
COUNT
DIRIN
01
COUNT
DIRIN
o1

TO READ IN A

S
ADRLY
#HE2E
ADRMX
COLMT
SCTN
#$08
TRAK K
SEEKX
LOAD
CALLX
UNLOAD

R 00
FIFTH
HBOO
DIRBUF.,Y
HH04
TK1
HEOT
T2
7

Do
CHROUT

D2

#E08

QUIT
Dpz-2
e
CHROUT
TEOUT
D3

#P_
CHROUT
TOUT
FIFTH
FIFTH
#B04
THE
CRLF
HBOO
FIFTH
D4

STROUT
T hO0

HEOO

D4
DIRBUF, Y
FREYTE

CRILF

LOoaD
SAVE
READ

BLIMF

FOR

SECTOR

LOAD
SAVE
LOAD
SAVE
L.OAD
SAVE
LOAD
SAVE
MOVE
LOAD
READ

EL aw RS e AR es ER e ER A AR as aw

1 INIZ

YES!
YES!

YES!
NO!

BUMF

a0 AR AN AR W 46 au BS am ‘AN ms

BUMF

LOAD

LOAD

MR mE et EE 40 s 4R ws A% s e @y wn

LOAD

an an

FRINT OUT

FETCH A
18 IT START TK #7

SECTOR NUMBER
IT

IM SECTOR
CONTENTS
SECTOR NUMBER

REFEAT PROCESS
2MD

SECTOR

OF DIRTE

LOW BYTE

IT

HIGH BYTE

IT TOO

SECTOR # TO RE
IT

DIR TE #

IT

HEAD TO TRACK
HEAD

SECTOR

UNLOAD HEAD
AND B0 BRCEK

ROUTINE TO FRINT CONTENTS OF DIRBUF

FOINTERS

BYTE

FRINT IT

END TRACK # 7

FRINT IT

IS ENTRY A NULL?

SKIP IT

FRINT IT
BUMF ENTRY COUNTER

BUFFER FOINTER

LOOFP *"TIL DONE

X—-FER FOINTER
T ACCUMULATOR

TO NEXT ENTRY

X=FER IT BACK
BRAMECH IF DONE
LOOF IF NOT

BLANE

FRINT IT
FRINT START
AND LOOF

TE#H#

FRINT IT
FRINT END TKi#

TRACKE #

FRINT IT

: ROUTINE TO CONVERT DECIMAL TO HEX

H
L
LDA
CMP
BEQ
LDX

HHO2
(TXTPTR) ., Y
#E

CONV

HHOO

YES!
INIZ

HEX TO DEC 7

DO HEX-DEC
* {Continued)

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.

COLOR VIDEO MONITORS

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

« Sony TV to video monitor 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:

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

DEALER INQUIRIES INVITED
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Trethewey Listing (Continued)

ED&S SEBLEE STX RESHI 3 INIZ RESHI
ED&E RIC7 H1 LDA (TXTEFTR).Y 1 BET CHARCTER
BD&D CRI0 CMP #$30 ; IS ITA# 7
BOOKS and ED&F S00F BCC H2 ;s NO! CALCULATE
m SOFRWARE ED71 38 SEC
For ATARI — PET — 0S| — APPLE Il — 6502 BD72 EF30 SBC #%3Z0 3+ STRIF OFF ASCI1
ATARI BASIC — Lesrning by : i BD74 9DESEE STA INBUF, X 1 SAVE IT
BED77 CB INY
BD78 ER INX 3 BUMF FOINTERS
ED79 EOO& CPY #3004 ; TOO MANY DIGITS?
ED7E FOOT BEQ H2 ; CALCULATE ANYWAY
BD7D 4C&4BED JIMP H1 3 NO! ==> LDOP
BDBO 98 HZ TYA
EDB1 18 CLC
EDBZ &5C7 ADC TXTPTR
EDB4 85C7 STA TXTPTR ; UFDATE BASIC
EDB& CA DEX : BUMFP X BACK 1
BDB7 BDESEE LDA INBUF, X 3 GET ONES
BDBA SDEBOBE STA RESLO : ALWAYS SAVE IT
ED8D EQOQO0 CEX #%00 ; SINBLE DIBIT 7
EDBF FO2% BEGQ PRINT ; YES! FPRINT!
BD%1 AOO3 LDY #$03 3 SET POINTER TO TBLS
g BD93 CA DEX 3 BUMFP X BACK ONE
e 3 BD94 BEBIBE H3 STX COUNT ; SAVE X
fn X BDS7 BDBSEE LDA INBUF,X : BET NUMBER
?nr:ir:-:m\'—\l:s:lg Program H]qu FO1A BEQ HS
1PMF, CaP p EDYC AA TAX 3 X-FER FOR COUNTER
e ; ED7D ADBOBE H4 LDA RESLO 3 LOAD LOW BYTE
BDAOQ 18 CLC
EDA1 79ABEE ADC TBL1,Y : ADD FROM TABLE
EDA4 BDBOBE STA RESLO 3 SAVE IT
EDA7 ADB1EBE LDA RESHI : LOAD HIGH BYTE
BDAA 79ACEE ADC TBLZ,Y 1 ADD FROM TABLE
BDAD B8DE1BE STA RESHI ;1 SAVE IT
BDBO CA DEX 3 DECREMENT COUNTER
EDE1 DOEA ENE H4 ; LOOFP TIL DONE
51, PE / EDEZ AEBIBE LDX COUNT 3+ FETCH # OF DIGITS
£19.95 i EDR& HS DEY
S ARCCINES 2 Spewienner. EDE7 DEX BUMF DIGIT COUNTER
EDEB BPL HZ LOOF *TIL DONE

FRINT LDA RESHI FETCH HIGH BYTE
BEQ FR1O i+ IF O SEIFP IT

Ope or operand
Order-No. 7049

EDITOR/ASSEMBLER for Al =0
ATARI 800, 32K RAM Order-No. 152 £9.95

2 JER FREYTE 1 NOR=-G, S0 FRINT IT
Microcampuiter Application ADBOBE  FRI1O  LDA RESLD » FETCH LOW BYTE
in Note 205922D JER FPREYTE i FRINT IT
&I.;i{-]ﬁo.'mas 206R2D JER CRLF $ DO A <SCR>» <LF}
BDCE 4C44R0 JMF UFL 3 RETURN TOD BASIC

MACRO-Assombler
for ATAR

ROUTINE TO CONVERT HEX T DECIMAL

BDCE 8 CONV  INY i BUMF FOINTER 1
BDCF AZ0OO LDX #E00 s INIZ COUNTER
; BDD1 BEBZEE 8TX FIFTH
B1995  Complote st e BDD4 BEE1EE STX RESHI
e ice : BDD7 BIC7 H1G DA (TXTPTR) .Y i FETCH CHARACTER
od o Bus ) BDDY C930 CMP #70 ; IS IT A NUMERER?
D Es 1153 BDDE 7011 BCC H12 i NO! CALCULATE
Microcomputer Hardware Hand- EDDD 38 SEC
. { book ; BDDE E930 SBC #°0 i BTRIF OFF ABGIIT
‘O‘;‘d‘m-‘l\l‘:.“?ﬂﬂ.can. £29.85 “of sopular BDEC C90A CMF - #50A
Order-No. 7200, disc. 539,99 2 RDEZ 9002 BOC Hil
Wordprocessor for ATARI 800, /. _ EDE4 EQO7 SHC #%07
e lililes s £205 _ BDE& FDESBE H11  &HTA INBUF, X i SAVE VALUE
o 40k anriaat rpoilel ERBONS 1L _ EBDES E8& INX : BUMF COUNTERS
nter to the ATARI 400/800. aht  chapt ) EBDEA CB INY
Mkl - information.  Pro BDEB 4CD7ED JMF H10 i AND LOOP
i SanmiD toicks o P BDEE CA H1z2 DEX 3 BUMF BACK ONE
Prototype-Expansion Board for BDEF 98 TYH : X—-FER # 0OF CHARS
Ordor o, 448"~ 81095 Jer9 A8 Rae
: : BDFL &SC7 ADC TXTPTR i AND UFDATE BASIC
BDFI 8%5C7 8TA TXTPTR
EDFS RDRSBE LDA INBUF, X 3 LDAD ONE'S VALUE
BDFE D90A CMP #$0A 1 ADJUST FOR HEX
BDFA 300& BMI HIO
BDFC 38 SEC
BDFD E90A SBC #%0A
ot BOFF 18 CLC
o2z VIA-NO Exp. REQO 46910 ADC #%10
2716 EPROM-Burner BEOZ2 BDBOBE HIO 8TA RESLO 1 ALWAYS SAVE IT
Order-No. 607 BEOS EQOQOQ CPYX #$00 i ARE WE DONE?
Order.No. 158 e i e e BEG7 FO21 BEQ 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 #4000 i INIZ COUNTER
Eaymeny Al o o 4 check BEQOL BER4BE STX POINT
o ) u 4 1E oping. s tax BEOF AEB4BE H13  LDX POINT i FETCH FOINTER
ArLEL i s : BE12 BDESBE LDA INBUF, X i GET CHAR FROM BUFFR
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BE1S FQO7
BE17 AA
BE18 Z203BBE
BE1B CA
BE1C DOFA
BE1E ADB4BE
BEZ1 FOO7
BEZF CER4BE
BEZ& C8
BEZ7 4COFBE
BEZ2A ADBZBE
BEZD FOO0&
BEZF 18
BE30 &930
BE3Z2 204323
BEIS 4CBABD
BE38 F8
BRE3% ADBOBE
BE3C 18
BE3D 79RAZBE
BE4Q BDROBE
BE4Z F003
BE4S EEE1BE
BE4EH ADRIBE
BE4B 18
BE4C 79ASERE
BE4AF BDE1BE
BESZ 9003
BES4 EEBZBE
BES7 D8
BES8 &0

QOF1=

BESY AF01
BESE 8D2223
BESE AF00
BE&0O BSF1
BE&2 ATFDO
BE&4 BSFZ2
BE&& AQDO
BE&B BiF1
BE&A CP20
BE&C 1005
BE&LE ATZ20
BE70 AC7ABE
BE73 1B
BE74 C97F
BE7& 3002
BE78 AT20
BE7A 204323
BE7D C8
BE7E CQ40
BREB0O DOE&
BEBZ AOQ0O
BEB4 ASF1
BEB& 18
BEB7 &940
BEBY 85F1
BEBEB ASFZ2
BEBD &900
BEBF BSFZ
BE?1 20&6AZD
BE?4 ASFZ
BE%& C9DB
BE98 DOCE
BEFA AT02
BE9C BD2223
BE9F 4C39BC
BEAZ 16
BEAZ 5&
BEA4 964
BEAS 00
BEAL 02
BEA7 40
BEAB 10
BEAY E8
EBEAA &4
BEAB OA
BEAC 27
BEAD O3
BEAE 0O
BEAF 00
EBEBQ 00
EBEE1 00
BEBZ 00
BERZ 00
EEB4 0O
BEBT=

Hi4

H1S5

FR

FR1
ADD

ADD1

ADDZ

F1

P2

FP3

FS

LOTEL

HITBL

TBL1

TBLZ

RESLO
RESHI
FIFTH
COUNT
FOINT

BEQ
TAX
JER
DEX
BNE
LDA
BEQ
DEC
INY
JMP
LDA
BEGQ
cLc
ADC
JSR
JMF
SED
LDA
CLC
ADC
STA
BCC
INC
LDA
cLC
ADC
STA
BCC
INC
CLD
RTS

i ROUTINE TO DUMF SCREE
LOC=

LDA
STA
LDA
STA
LDA
8TA
LDY
LDA
CMP
BFL
LDA
JMF
cLC
cMpP
BMI
LDA
JER
INY
CrY
BNE
LDY
LD#&
CLC
ADC
STA
LDA
ADC
STA
JSR
LDA
CHF
BNE
LDA
STA
JMF

BYTE $1&,%556,%96

+BYTE #00, %02, %40

+BYTE

«BYTE

H1S
ADD

H14
FOINT
FR
FOINT

H13
FIFTH
PR1

#$30
CHROUT
PRINT

RESLO

LOTBL,Y
RESLO
ADD1
RESHI
RESHI

HITBL,Y
RESHI
ADDZ2
FIFTH

$F1
#301
8994
#$00
Loc
#$DO
LOC+1
#5500
(LOC) ,Y
#°

3

#*

PS

CHROUT

#4440
P2
#HEOO0
Loc

#4640
Loc
LOC+1
#0O
LOC+1
CRLF
LOC+1
#4508
F2
#H02
8974
UFDATE

«BYTE %00
+BYTE $00
«BYTE 00
LBYTE $00
-BYTE %00
INBUF=%

$10, SEB, $64, $0A

$27, $05, 500, $00

P - e aw

PTpEe—

e

3
3
N

e ws as we

-

IF ZERO, SKIP IT

DO ADDUF ROUTINE

BRANCH WHEN DONE
BUMP COUNTERS

AND LOOP
FETCH STH DIGET
SKIP IF ZERO

ADJUST TO ABCII

AND PRINT IT

FINISH ELSEWHERE
WE"RE USING BCD HER
FETCH LOW BYTE

ADD FROM TABLE
SAVE RESULT
ADJUST FOR OVRFLOD

FETCH HIGH BYTE
AND CONTINUE AS
BEFORE

RESET BCD FLAG
AND GO BACK
TO PRINTER

LOAD PRINTER DEVICE
SAVE IN OUTFUT FLAG
INIZ LOC TQ SCREEN
ADDRESS

INIZ FOINTER

FETCH CHARACTER
CHECK FOR GRAPHICS
CHARACTERS

AND PRINT A BLANK
INSTEARD

PRINT!
BUMF FOINTERS

END OF LINE

RESTORE OUTFLAG

AND GO BACK

APPLESCOPE

DIGITAL STORAGE OSCILLOSCOPE
Interface for the Apple || Computer

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 operational software provided in PROM on the DI
control board.

* DC 1o 3.5 Mhz sample rate 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 wilth disk drive. Soltware provide on floppy
disk includes pasic SCOPE DRIVER package.

Price per channel $695
APPLESCOPE-HRHS High Resolution AND High Spead.
Circuit combines two 6 bit flash analog to digital converters
1o givea 10 bitdynamic range. The 10 bit converter resolu-
tion is mainained at sampling rates up o the 7 Mhz. maxi-
mum lor signal slew rates less than 5 volls per micro-
second, Larger inputs slew rates will reduce the converter
resolution 1o 6 bits until the signal stabilizes within the .5
Volt per microsecond limil. 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 input 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 siot of the Apple Il compler.

Price $14.95
BUS EXTENDERS Allow easy access to Apple |l
peripheral circuil cards. Frice $19.95
SCOPE PROBES Oscilloscope probes for use with the
APPLESCOPE - BENC adapter Price$29.95

SCOPE DRIVER Advanced sollware for the Applescope
syslem 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 paints on 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 lloppy disks
* Spectrum Analyzer- Calculates and displays lrequency
spectrum of acquired data.

BUS RIDER
LOGIC ANALYZER for the APPLE Il

The BUS RIDER crcunl card silently ndes the Apple |
peripheral bus and allows real time tracking of program
fiow. Soltware provided on EPROM allows set up of trace
paramelers from the keyboard and read back ol disas-
sambled code aller a program has been tracked

= 32 bil by 1024 sample memory buffer

* Monitors Data and Address bus plus 8 external inpuls

= Tngger on any 32 it word or external ingger

= Pretrigger viewing
The BUS RIDER s an invaluable development tool for
anyona working with Apple |l or Apple ||+ computers.

Price $295

RC ELECTRONICS INC.
7265 Tuolumne S, Goleta, CA 93117

Visa (805) 968-6614 M/C
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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.

MICRO - The 6502/6809 Journal
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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(l) = V8(I) + STRS ( INT (10 =
RND (1) )): NEXT J

112 REM SORT START HERE

115 V$(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%(1)):
NEXT

1145 VI = SS8%(P):VH$ = V¥Vl =
PJd =K
LOAD DOUBLE.SORT

106 W$(l) = “4": FOR J = 1 TO
8:W$(l) = WS$(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 — 1: IFV$(SS%(J) < VHS$
THEN 1170

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

IF WS$(SS%(J)) WS(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%())

1195 SS%(l) = SS%(J): SS%(J) = GA
- GOTO 1160

No. 46 — March 1982

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 MOVES
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 I 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.

No. 46 — March 1982

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

EDIT

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

X + GRAPHTRIX = THE MOST POWERFUL WO

RD PROCESSOR

THIS SIDE OF A NEWSPAPER COMPOSITION ROOM

EDITRIXw

easy To use TEXT EDITOR

HELP! Key

¢. COMPLETE instructions that you or your

an understand
y to remember 1 or 2 keystrok
ir document formatted on tf
EDIT IT.
POWERFUL

* 250 Column Horizontal

* Automatic Graphic In

* Automatic Foot

* Underline - Super:
Block Move.

2rtion and Formatting.
Insertion.
ripi- S

commands.
screen AS YOU

ript - Search - Re

* Fully

POWERFUL

* Automs
® Print S

GRAPHTRIX.

e READABLE documentation.
nu Driven.
f-running Introduction and Demonstration

controlled from \

FLEXIBLE

* Full Printsize, Emphasis, Justify, Margin and Cursor

Control.
FLEXIBLE

* Capital letters with ESC or Shift Key modification.

)F coming soon,

* Printout r.hrough‘GRAPHTH!J( 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
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Listing 2: PRINT AT Command

300 REM PRINT AT COMMAND

310 =

320 REM INPUT AT WITH SIZE OPTION

330 =

340 CUR$=CHR$(1&61) : REM CURSOR CHARACTER

350 PROMPT$="What is your name ?" : SIZE = 30

380 :

370 POKE 250,0 : REM —— ENABLE EXTENSIONS

380 =

390 #C : REM CLEAR SCREEN

400 #P(12,5) PROMPT® : REM —-PRINT PROMPT

410 I=1:NAME$=""

420 =

430 #P(12,25+1) CURS : REM--PRINT CURSOR CHAR
440 #U SFDOO : REM--FOLL KEYBOARD

450 X=PEEK (531):X$=CHR$(X) : REM-—-BET KEY PRESSED
460 :

470 IF %<>13 THEN 4%0

4B0 #P(12,25+I) " ";BOTOD 550 s REM--ERASE CURBOR
490 IF X<32 OR X>122 THEN 430 : REM IGNORE INVALID CHARS
S00 :

S10 #P(12,25+1) X% : REM PRINT CHARACTER

520 NAME$+=NAME$+X$® : REM CONCATENATE NAME

530 I=I+1 : IF I<SIZE THEN 430 : REM CHECK FOR SIZEERROR
540 :

550 NAME$="HELLDO THERE "+MNAMES$+"!'"

560 #P(20,5) NAMES

570 =

580 PDKE 250,1 : END

Listing 3

BASIC EXTENSIONS

ADAPTED FROM *PUT
BY ED CARLSON

S aw e e W AR MR WE R WE s W R R

EQUATES
PARSER = $00BC ;
BETCUR = $00C2 3
POINTR = $00C3 ;
H

; PABE

3

ROLBYT = $E7 5
D.FLAB = 9FA ;
TEMP2 = ®FC
TEMP1 = SFE

3

;- BASIC

i

VARTYP = &SF
STRPTR = $71 3
ERRPRT = $A256 ;
EXPR.1 = $AAAD
EXPR.2 = #AAC1 ;
RPAREN = $ABFB
LPAREN = SABFE 3
COMMA = $ACO1 j
SETSTR = $BOAE ;
SETPTR = $B2B&6 ;
EXPR.B = $B3AE j
FIX = $B40B ;
FP.S8TR = $BY&E ;
3

LEBAL = SFE93 ;
i

BY MICHAEL M.

CALL & PRINT AT COMMANDS,
ENABLE/DISABLE FLAB BY MIKE MAHONEY

VER 1.3 APR 1981
MAHONEY

YOUR HODKS INTD OSI BASIC®
IN MICRO #25:15

PROCEDURE AND CLEAR SCREEN BY ED CARLSON

AND

BETCHR ROUTINE
ENTRY — BGET CURRENT CHAR
CODE POINTER FOR PARSER

ZERD LOCATIONS USED BY EXTENSIONS

USED FOR BIN CONVERS
DISABLE FLAB (250 DECIMAL)

ROUTINES AND POINTERS

3 VAR TYPE FLAB (>87F = STRING|

BASIC STRING PTR

PRINT ERROR MESSAGE

EVAL EXPRESS WITH TM CHECK
EVAL EXPRESS — NO TM CHECK
SN ERR IF NOT *)°*

8N ERR IF NOT *(”

8N ERR IF NOT *,”

SCAN & SETUP STRING

BET PTRS AND LEN OF STRING
B8 BIT EXPREBS EVALUATION
CONVERT FL ACC TO FIXED
CONVERT FL ACCUN TO STRING

CHK FOR LEGAL ASCII HEX

(Continued)

Dlvmnic ®

WE HONOR
VISA and MASTERCHARGE

We are an authorized unmm!'_nnplu du{n lnl Apple 11 & 11
Immediate delivery on all
of Apple products at all times!

computerm KK AR Pls o Image instoch

Immedlate delivery

HP-B3  Microcomputer—built-in moniter  2250.00 1799.00
HP-26318 Printer, dot mtrx {ask for optns) 3950[!1 3199.00
HPB2905A B0 col printer, dot matrix 94500 755,00

- o..g
|

HP-2601A Letter quality prier, daisy wheel 3485.00

TELEX: 67 34 71 HP-82901M Dual master (256K 8 disk drive) 2500.00 1999.00

NEW, IMPROVED APPLE 111 128K VERSION
ll;frdlr:;l;:'lgm?llﬂ oy a{'j&ﬂ%’;,{;‘;“;‘;‘;';jﬂg;’.' 1650K 136 keyhoard/tractors 322000 2999 95
|-Fortran—Cobol languages Personal Software  CENYRONICS dot matrix

Dow Jones & Ouote reporier Peach Tres Software 700.9 Parallel, heavy duty 1460.00 119995

Viskale fof Apple 118 11 Micsinn 7049 Secial, heavy duty  1795.00 159995

Smarterm B0 eolumn card tnnavative 7371 Parallel 995,00 79985

Micromodem || by DC Hayes ;M"BP" 737-3 Seraal 104500 89985

and more. . . bt i i o 704-11 Parallel 1870.00 1695.00

. P-1 Electrostatic 49500 18995

SERVING YOU SINCE 1947 HEWLETT PACKARD ® PAPER TIGER

(D) | znewoetoxe caces rrow e | J@Xas lnstr uments 4806 graphics 18300 Sesss

. im, shirt-pocket styling New—1982 Model with Home Computer| 560 129500  1099.00

NEW! HP-11C Your Cost: tull typewriter-style keyboard, 560G graphics 139400 1195.00

Advanced Programmable TI-99/4A U/L case Bmore!  gon voor Cosd 945 795.0 695.00

Seientific LCO Rrart. $130.00 $1 1_4.95 New KEYBOARD saegop $369.95( 445G §34.00  789.00

NEW! HP-12C . $ 95 o EPSON PRINTERS —feray Vour Caxt

Advanced Programmable Your Cost Neyooard | MX8 645.00  539.85

Main Showroom & Offices: Financial LCD Ferait. $150.00 $129.95 N Ere0 “’J::% Optional Graftrax Chip 80 . 95.00
216 South Oxford Avenue HP-125 New Mictocomputer Aetat Your Corr | 3 G0t ORI B CSE 15 MXBO ET 74500 65995
64K CPU/Terminall/Keyboard 375000 3185.00 . mem; modyle 49995 31898 | yixap + GRAFTRAX 80 89500 57995

Los Angeles, CA 90004 e siailiin pth Satmuded Dare.a MUST for. 100007500 | NXgn 1+ GRAFTRAX 80 79500 68995
325000 2499.00 | Speech synthesizer 15000 12995 J MX100 895.00 18095

We carry a large inventory of sottware, &
accEssOnies Your Cost
T1-30:2 LCS Stu Slide NEW 18.95
TI-355P LCD SCIENTIFIC  22.50
T1-4D LCD Sci/NEW 28.95
TI-57 Prog. Scientific
T1-58C 480 Step. Prog.
T1-59 960 Step. Prog.
PC-100C Print/Plot
LCO-Programmer /NEW

ORDER DESKS open 7 Days a Week! | Call us for the lowest prices on 7 disk drives Call us  Call us
7:00 AM to 7:00 PM Mon thru Sat 5::1"1:" New! 22K bytes of memory | 32500 256.00
Sunday Noon to 5:00 PM Lot Hde e A1V A0 10
Order Desks: (213) 739-1130 Qusd Ram 9500 8495
TOLLFAEE  TOLLFREE | Sfmifie e =y a2
{outside Calif.) {within Calif.) Memary mod. for 41C 2635
421.8045  800-252-2153 | Hp 3¢ magmbie s 12000 1178
B["] a1 8 HP-38C Progrmbile business R/E 15000 11995

§NO ONE UNDERSELLS OLYMPIC SALE:
Write & request our new 112 pqg catalog-

please include $1.00 to defray postage &
handling-includes many more items-from
TV's to Watches!

We have the complete line of accemsories, etc,

All goods subject to avadability, this ad super
sedes all previous ads, we are not respansible
for rypographical errors, we will meer or bear

XEROX

I'i#l( CBMPUTER & WDRD PROCESSUR

AS LOW AS Special discount available to
Schools & Institutions—inguire”
$2995.00 Recuired software add T,

any advertised prices if the competitian has
the goods on hand.
Mimmum shipping and handling $4.95,

NEW-FAMOUS CORVUS DISK DRIVES-S, 10, 20
MEGABYTES with fantastic new OMNINET Netwark

Large inventory of periphls, access, etc.

Computer s vou cos

ATARI

400 SPECIAL PRICE! 16K 59500 33995

No language inc., opt’l basic, 5495

BO0D 16K Computer 10E0.00 75995
SPECIAL!

ATARI B00 48K Computer 125000 869.95

OHIO SCIENTIFIG

CBPOF-4BK Retail:$3495.00Y/C: $3195.00

o Dual 87 Drives  ®64 col x 32 line/color

®.7 MIPS  FAST/ @Many more stnd features
Fortran & Pascal available

Many ather O5f products -at discounted prices

PRINTERS N\

© DIABLO (Letter Duality) Retail Your Cost
630 R102 bi-directnal/tractors 2965 00 2699.00
1640K 109 keyboard, tractors 3072 00 289995
630 RO Recewe only 2710.00 2499 95

WE ALSO HAVE . ..

« NOVATION Modems Retail Your Cost

CAT 19995 159.95
D-CAT 19995 15995
APPLE-CAT Direct connect 34395 31495
SANYO MONITORS High resolution
13" Calor {new) high quality Es000 41985
12" Green phosphorous 36000 259.95
12" Black & white 34000 23985
15" Black & white 000 25985
9" Black & white-[the best seller) 23500  169.95

AMDEK (Leedex)High Quality Monitors

100 12" B/W, 12 MHz 179.00 13895

100-6 12" Green, 12 MHz 199.00 17495

300-G 12" Green. 18 MHz 243,00 199.95

Color | 13" Color, NTSC comp. input, 443.00 33995
audio amp & speaker

Color 11 13" Color, RBG input, 999,00 699.95

hi res graphics, speaker

oHAZELTINE Video Display Terminals
®SHUGART Disk Drives

® DEC VT100 & VT103

Call us for your DISCOUNTED price TODAY!

u_" orders subject to verificarion and acceptance. Call s for the best prices jn the USA! Spm MEW! From TI—Series 10 Personal Information Terminal Aetail 995 00 Your Cosr 795.00 J
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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
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510
520

540
550

570

590
&00

610
620
&30
&40
&50

&70

&%0
700
710
720
730
740
750
760
770
780
790

B1O

820
830
B840
B350
860
870

B90

920
930
940

260
970
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&
1EDB
1EDA
1EDC
1EDE
1EEO
1EE2
1EE4

1EE&
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
iFoB
1FOB
1FOD
1FOF
1F11
1F11
1F11
1F11
1F14
iF1é
1IF19
iF1B
iF1B
1F1E
1F1E
iF1E
1F1E
iF1E
1F1E
1F1E
1F1F
1F20
1F21
1F22
1F22
1F22
1F22

1F22
1F23
1F24
1F2S
1F26
iF2&
1F26
1F24
1F26
1F27

Listing 3 (Continued)

AT4C
B85BC
BSFB
AYEB

AT1E
BSBE
ATEA
B5SBF
B85Co
B5C1

AF00
BSFA

E&C3
D002
E&C4

ASFA
Doo8

AQQO
B1C3
C923
FoOo3

4CC200

20BCOO
AQOO
AZFF
E8
BD1E1F
FOFO
DiCc3
DOFé&

BD261F

BD221F
85FD

&6CFCO0

43

S5
00

iF
iF
1F

2A
43

3 ALTERS THE PARSER TO
3 THE NEW ROUTINE

L]

ENTRY LDA
8TA
8TA
LDA
STA
LDA
8TA
LDA
8TA
8STA
8TA

LDA
STA
RTS
§ MAIN
i
S8TART INC
BNE
INC
§
MAIN.1 LDA
BNE
H
LDY
LDA
CHMP
BEQ

MAIN.X JMP

§

STARHI =
TP =
STARLD =

L]
3 PSEUDO-KEYWORD DECODING

§

EXTEND JSR
LDY
LDX
INX
LDA
BEQ
CMP
BNE

X.LOO0OP

§ FOUND A MATCH 80 GET ADDR

LDA
8TA
LDA
8TA

JMP

PSUEDO-KEYWORD AND ADDRESS TABLES

§

§

§

5 VALID SINGLE CHAR

§ END TABLE WITH NULL
i

E

XTTBL .BYTE *CPU’,$00

¥
3 HIBH BYTE OF ROUTINE’S ENTRY ADDRESS

5 END WITH NULL (200)

H

ADRHI .BYTE C.HI,P.HI,U.HI

-BYTE $00

5

3 LOW BYTE OF ROUTINE’S ADDRESS
3 END WITH NULL ($00)

3

ADRLO .BYTE C.LO,P.LO,U.LO

ROUTINE

$1EDO
JUMP TO

#94C 3 "JMP*
PARSER
$00FB ;
#BTARLD
PARSER+1
#STARHI
PARSER+2
#9EA 3
PARSER+3
PARSER+4
PARSER+S

FOR °CALL"
ADDR LO OF NEW RTNE

ADDR HI OF NEW RTNE

*NOP?

#3800
D.FLAG

3 BACK TO BASIC

POINTR 5 INCREMENT CODE POINTER
MAIN. 1

POINTR+1

EXTENSIONS DISABLED?
YES S0 SKIP CHECK

D.FLAB H
MAIN. X 5

#$00
(PDINTR), Y ;
e

EXTEND

BET CHARACTER
IS IT A POUND SIBN?

BETCUR 5 BACK TO PARSER
START/25&

STARHI 8256

START-THMP

PARSER § BET NEXT CHAR

#$00

#SFF

EXTTBL, X 3 BET PSEUDD-KEYWORD
MAIN. X 5 END TBL S0 EXIT
{POINTR),Y 3 CMP TO CHAR IN STMT
X.LDOP § CHECK NEXT KEYWORD

ADRLO, X s TRANSFER ADDRESS OF
TEMP2 ; OF KEYWORD RTNE
ADRHI, X ;3 TO PG ZERO LOCATION
TEMP2+1 s FOR JUMP

(TEMP2) j BOTO KEYWORD RTNE

* KEYWORDS®
($00)
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Listing 3 (Continued)

1230 1F28 AB
1240 1F29 00
1250 1F2A
1260 1F2A
1270 1F2A
12B0 1F2A
1290 1F2C
1300 1F2E
1310 1F30
1320 1F32
1330 1F34
1340 1F34
1350 1F38
1360 1F39
1370 1F3B
1380 1F3D
1390 1F3E
1400 1F40
1410 1F40
1420 1F43
1430 1FA43
1440 1F43
1450 1F43
1460 1F43
1470 1F43
1480 1F43
1490 1F43
1500 1F4S
1510 1F47
1520 1F49
1530 1F4B
1540 1F4B
1550 1F4E
1560 1FS1
1570 1FS4
1580 1FSé
1590 1FS8
1600 1FS8
1610 1F59
1620 1FSA
1630 1F5C
1640 1FSD
1650 1FSF
1660 1F61
1670 1F63
1680 1F&S
1690 1F&7
1700 1F&9
1710 1F&9
1720 1F&C

1730 1F&F
1740 1F71
1750 1F73
1760 1F73
1770 1F75
1780 1F78
1790 1F78
1800 1F79
1810 1F7A
1820 1F7C
1830 1F7E
1840 1FBO
1850 1F82
1860 1FB2
1870 1F85
18B0 1FBS
1890 1FE5
1900 1FBS
1910 1Fe8s
1920 1FBA
1930 1F8C
1940 1F8C
1950 1FEF
1960 1F92
1970 1F92
1980 1F95
1990 1F96
2000 1F98
2010 1F99
2020 1F99
2030 1F99
2040 1F99
2050 1F9A
2050 1F9C
2070 1F9E
2080 1FAQ

A208
AFDO
BSFD
[alelele]
B4FC
AR20
?1FC
ce

DOFB
E&FD
CAa

DOF&

4CBCOO

ATDO
BSFD
AT00
B85FC

20BCOO
20FEAB
20AEB3
EQ20
BO1B

EB

CA

FOOD
i8

A740
&5FC
B5FC
FOF4
E&FD
DOFO

2001AC
20AEB3
EO40
F005

A208
4C56A2

BA
18
&5FC
BSFC
2002
E&FD

20FBAB

20C1AA
245F
3006

206EBY
20AEBO

20B&B2
AA
AQOO
EB

CA

FooC
B171
C30D
FOF7

«BYTE

%00

i
5 SCREEN CLEAR ROUTINE

i

C.RTNE LDX
LDA
STA
LDY
8STY
LDA
8STA
INY
BNE
INC
DEX
BNE

C.LOOP

H

JMP
§
C.HI -
TMP -
C.LO -

]
5 PRINT AT

§

P-.RTNE LDA
8TA
LDA
8TA

JSR
JSR
JSR
CPX
BCS

INX
DEX
BE@
CLC
LDA
ADC
8STA
BCC
INC
BNE

INCLIN

H
BETCOL JSR

JSR

CPX

BCC
L]
FN.ERR LDX
JMP
L
COLDK TXA
CLC
ADC
STA
BCC
INC

H
BETARB JSR

§
H
VARNAM JSR
BIT
BMI

JSR
JBR

¥
NUMERC

§

STRINB JSBR
TAX
LDY

INX

#%0B 5 # PAGES (%04 FOR Ci1P)

#$DO 5 SET POINTER TO START

TEMP2+1 ; OF SCREEN

#$00

TEMP2

#$20 3 BPACE CHARACTER

(TEMP2),Y 3 BLANK LOC ON SCREEN

C.LOOP

TEMP2+1

C.LOOP 3 CHECK IF DONE

PARSER 5 BACK TO BASIC

C.RTNE/256

C.HI®256

C.RTNE-TMP

ROUTINE

#8DO 5 SET UP PTR TO LINE #0

TEMP2+1 ] $D0O00

#8900

TEMP2

PARSER 5 BET NEXT CHAR

LPAREN 5 CHECK FOR OPEN PAREN

EXPR.8 § BET 8 BIT ARG IN X

#$20 § CHECK LINE # <=31

FN.ERR 3 NO- SO CAUSE FN ERROR
3 INCREMENT PTR TO START

BETCOL 5 OF CORRECT LINE

#$40 5 LINE SIZE (%20 FOR C1F)

TEMP2

TEMP2 5 INCREMNT PTR BY ONE LINE

INCLIN

TEMP2+1

INCLIN ; FORCED BRANCH

COMMA 3 CHECK FOR COMMA

EXPR.8 ; BGET 8 BIT ARG IN X

#%40 5 CHECK COL <=43 ($20 FOR CiP)

COLODOK i IT"S DK

#308 3 FN MESSAGE OFFSET

ERRPRT 5 ERROR PRINTER

TEMP2 ; ADD COLUMN TO PTR

TEMP2

BETARG

TEMP2+1

RPAREN 3 CHECK FOR CLOSE PAREN

EXPR.2
VARTYP
STRING

FP.STR
SETSTR

SETPTR

#%00

-

NOW BET VALUE TO PRINT

EXPRESSION HANDLER NO ™™
STRING OR NUMERIC 7

CONVERT TO ASCII STRING
SCAN AND SETUP STRING

SET POINTERS & GET LENGTH
PUT LENGTH OF STRING IN X

H
3 NOW PRINT TO SCREEN

H

PRINT DEX
BE@
LDA
cMP

P.EXIT

(STRPTR) , ¥

#$0D
PRINT

DONE WITH PRINTING
BET CHAR TO PRINT
IGNORE CARRIABGE RETURNS

(Continued)

made extensive use of existing routines
in ROM BASIC, especially in the
PRINT AT routine, and have tried to
identify their functions in the listing. If
you want to modify the program for
other versions of Microsoft BASIC, you
will need to replace these addresses
with the corresponding ones for your
machines.

Because the program is designed
with no self-modifying sections, I can
place it in ROM eventually. To ac-
complish this, certain page zero loca-
tions were used. These locations are
not normally used by OSIROM BASIC,
but may be used on other machines.
The locations used are $E7, and $FA
through $FF.

Listing 4 contains a BASIC program
that will load the extensions into the
top of any size memory machine. It
will also configure itself for either C1
or C2, alter the character parser, and
set the ENABLE/DISABLE flag to O (the
extensions are ENABLED). In addition,
it will lower the top of memory, and
then NEW itself.
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OHIO SGIENTIFIC

THE WIZARD’S CITY —
search for gold in the dun-
geons beneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All 0S| —
cassette $12.95, disk $15.95.

0S| HARDWARE 15% OFF
RETAIL PRICES!

GALACTIC EMPIRE — a strat-
egy game of interstellar con-
quest and negotiation. Com-
pete to discover, conquer, and
rule an empire with the com-
puter or 1-2 other players. C4P,
C8P cassette $12.95, disk
$15.95.

AIR TRAFFIC ADVENTURE —
a real time air traffic simula-
tion. C4P, C8P disks $15.95.
Plus S-FORTH, PACKMAN,
CRAZY BOMBER, ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog including photos and
complete descriptions.

(312) 259-3150
Aurora Software Associates
E 37 S. Mitchell
Arlington Heights
Illinois 60005
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Listing 3 (Continued)

T S 2090 1FAZ 91FC BTA (TEMP2),Y ; PUT IT ON SCREEN
2 e 2100 1FA4 CB INY
KINI & 8YM i AIM USERS 2110 1FAS 4C991F JMP PRINT 5 BACK FOR NEXT CHAR
SALES SUPPORT 2120 1FA8 3
HDE DISK SYSTEMS 2130 1FAB 4CC200 P.EXIT JMP GETCUR ; EXIT TO BASIC
NEW! ADC-818-16 ANALOG-TO-DIGITAL CONVERTER 2140 1FAB 3
WITH 16 CHANNEL W;;PGINPUTS'! 2150 1FAB P.HI = P.RTNE/256
tKIM-4 BUS CO IBLE
bl iged st el 2160 1FAB ™P = P.HI%256
3+80 USEC CONVERSION 2170 1FAB P.LO = P.RTNE-TMP
+FBUILT ON 4-1/2 x 6 CARD i 2180 1FAB H
+MUX-0UT AVAIL FOR ANALDG SIGCONDITIONING
> 2190 1FAB ; CALL ROUTINE
3 ND TEST H AND BUY
KEII#JY BUILT A ESTED OH SAVE 5% J 2200 iFAB P
SCOMPLETE W/MANUAL AND CIRCUITS 2210 1FAB 20BCOO U.RTNE JSR PARSER 5 GET NEXT CHAR
ADC-B18-16 (BUILT & TESTED) ............ $28500 2220 1FAE C924 CMP #° ¢ 3 HEX ADDRESS ?
TRty VRE WRAP s c950100 2230 1FBO FO14 BEQ HEXADR
ADC-B18-1BKS [KIT W/SOLDER 2240 1FB2 3
SOCKETS]. .......oievciiinino. .. 515800 2250 1FB2 20ADAA DECADR JSR EXPR.1 ;3 16 BIT EXPR - TM CHECK
SOFTWARE FOR ALL FODS 2260 1FBS 200BB4 JSR FIX 3 CONVERT FL ACCUM TO FIX
BASED SYSTEMS: 2270 1FBB AS11 LDA $11 ; TRANSFER ADDRESS TOD
MAIL MANAGER PRICE: § 49.95 2280 1FBA BSFC STA TEMP2 s PB ZERO TEMPORARY LOC
s‘or'rwane FOR HDERBASIC: Same 2290 1FBC AS512 LDA $12
INI-MONEY MANAGE PRICE: § 99. 2300 1FBE 85FD STA TEMP2+1
MEMO-WRITER 5 PRICE: § 79.95
PAYROLL OFFIGE = PRICE: $349.95 2310 1FCO 20FBOQ JSR $0OFB 5 DO *CALL”
TAXAD\I’ISOHD Pglgg:gﬂg.gs 2320 1IFC3 3
CLASSRECORD .. . .. o P :$ 4995
L Atat i B e PRICE: S o408 gﬁg Ll;g: 4cczoo . JMP BETCUR 3 BACK TO BASIC FOR DECIMAL
PLEASE WRITE FOR COMPLETE DESCRIPTION 2350 1IFC&4 20D&61F HEXADR JSR HEXIN § BET BYTES 1&2-CONVERT
MORE SPECIALS: 2360 1IFCY B85FD STA TEMP2+1 ; TO BINARY - PUT IN TEMP HI
" 2370 IFCB 20D&1F JSR HEXIN ; BET BYTE 3&%4-CONVERT TO
CENTRONICS 739-1
OV ShaB s D PRINTER. HEG. Sseey 2380 1FCE BSFC STA TEMP2 ; BINARY — PUT IN TEMP LO
Nb%hggg%%s 704 PRINTER REG. $2495/ 2390 1FDO 20FBOO JSR SOOFB ; DO ’CALL’
*2716's —'10.95@!.3 FOR 8.95@/10 FOR 8.80@ g:?g :Eg: ACBCoo 3 dMF PAREER B BOLk TOBAHIG
DEALER INQUIRIES INVITED 2420 1FD& 20D91F HEXIN JSR HEXNXT
ADD $3.00 FOR SHIPPING ON DRDERS UNDER 2430 1FD? 20BCOO HEXNXT JSR PARSER
$100. FREE SHIPPING ON ORDERS OVER $100 2440 1FDC 2093FE J8SR LEBGAL 3 LEBAL ASCII HEX ?
_NEW YORK RESIDENTS ADD 7% SALES TAX 2450 1IFDF 300F BMI SN.ERR 3 ND-SO CAUSE SYNTAX ERROR
ST . 2450 1FE1 P
WESTERN NEU YORK MICROCOMPUTER we A7 IFEL On _— 3 CONVERT TO BINARY
2480 1FE2 OA ASL A
2490 {FE3 OA ASL A
2500 IFE4 OA ASL A
P.O. BOX B4 2510 1IFES A004 LDY #8304
m EAST AMHERST. NY 14051 2520 1FE7 2A ROLLIT ROL A
716/6B9-7344 2530 1IFEB 26E7 ROL ROLBYT
2540 1IFEA 88 DEY
HESHEE G 2550 1FEB DOFA BNE ROLLIT
2560 1FED ASE7 LDA ROLBYT
2570 IFEF &0 RTS
= 2%80 1FFO 3
MICRODbits EWEm  Lp s e
2600 1FFO T™P = U.HI%*25&
2610 1FFOQ u.Lo = U.RTNE-TMP
2620 1FFO 3
2630 IFFO A202 SN.ERR LDX #%02 i SN MESSABE OFFSET
; A ;5 ERROR PRINTER
Deadline for MICRObits: 20th of sec- ::;g :,'::,':: ALBAAZ ‘ IMPERRPRT  §
ond month bﬂﬁﬂE pﬂbﬁbﬁﬂoﬁ; ie., 2660 1FFS .END

March 20th for May issue. Send type-
written copy with $25 per insertion. -
(Subscribers: first ad at $10.) 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’
COMPendium 160 REM by ED CARLSON IN MICRO #25
The only monthly guide to 20+ current 170 1
microcomputer magazines. Every article, 180 ME=PEEK (133) +25&%PEEK (134) : ME=ME-300

190 MH=INT(ME/256) : ML=ME— (25&%MH)

editorial, hardware/ i
s bard software evaluation 200 POKE 133,ML:POKE 134,MH:CLEAR: REM LOWER MEM & RESET PTRS

described. Listed by computer type,

Rz : 3 10 ME=P ) +256%P) )
application. Copiously indexed, §2o . i EenEidY
Subscnptmn_ includes Annual Reference. 230 FOR I=1 TO 293 : READ X : POKE ME+I,X : NEXT I
Helps pinpoint useful information; 240 :
perfecg 1f_you can't afford 20 250 FOR I=1 TO 8 : READ X,Y : Y=Y+ME
subscriptions. Sample ($1.50); 260 YH=INT(Y/256) : YL=Y-(25&6%YH)
subscription ($18). 270 POKE ME+X,YL : IF X=8 THEN X=11
Epicurious 280 -PDI(E ME+X+1,YH : NEXT I

281 :
P.O. Box 129
Lincolndale, NY 10540 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&+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

(Continued on page 92) 320 MH=INT ( (ME+1) /256) : ML= (ME+1) — (256 %MH)
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Listing 4 (Continued)

330

350
3460

POKE 11,ML:POKE 12,MH : X=USR(X)

340 3

#C : #P(B8,T)"BASIC EXTENSIONS VER 1.3"
WP(F,TI" o

370 #P(12,T)" by Michael M. Mahoney"

380 #P(15,7T) "EXTENSIONS NOW ENABLED"

390 #P(17,T)" TD DISABLE — POKE 250,1"

400 #P(19,T)" TO ENABLE - POKE 250,0"

410 =

420 END

430 :

1010 DATA 169,76,133,188, 133,251, 16%,235,133,187, 169
1020 DATA 30,133,190,169,234,133,191,133,192,133,193
1030 DATA149,0,133,250,%96,230,195,208,2,230,1%6

1040 DATA 1&5,250,208,8,160,0,177,195,201,35,240
1050 DATA 3,7&,194,0,32,188,0,150,0, 162,255

10460 DATA 232, 189,30, 31,240,240,209, 195,208,246, 189
1070 DATA 38B,31,133,252,189,34,31,133,253,108,252
1080 DATA 0,47,80,85,0,31,31,31,0,42,467

1090 DATA 171,0,162,8, 169,208, 133,253, 160,0,132

1100 DATA 252, 169,32, 145,252, 200,208, 251,230, 253,202
1110 DATA 208,244,764, 188,0, 169,208,133, 253, 16%,0
1120 DATA 133,252,32,188,0,32,254,171,32,174,179
1130
1140
1150
1160
1170
1180
1190
1200 DATA 247,145,252,200,76,153,31,76,194,0,32
1210
1220 DATA 180,165,17,133,252,165,18,133,253,32,251
1230
1240 DATA 31,.133,.252.32.251.0.756.18B.0.32.217
1250
1260 DATA 10,10,160,4,42,38,231, 136,208,250, 165
1270
1280 :

1290 DATA B,28,58,79,47,87,72,83,215,202,248, 263
1300 DATA 253,263,264,266
1310 =

1320 DATA 91,116,220

DATA 224,32,176,27,232,202,240, 13,24, 149,64
DATA 101,252, 133,252, 144, 244, 230, 253, 208, 240, 32
DATA 1,172,32,174,179,224,64,144,5,162,8

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 6,32,110,185,32,174,176,32,182,178,170
DATA 160,0,232,202,240,12,177,113,201,13,240

DATA 188,0,201,36,240,20,32,173,170,32,8
DATA 0,76,194,0,32,214,31,133,253,32,214
DATA 31,32,188,0,32,147,254,48,15,10,10

DATA 231,96,162,2,76,86,162

AICRO

0S| -iiEki- OSI

®*FROM THE PRETZELLAND ARCADE®®

HUMANOID »~ 2

i
DEFENDER i
AS DEFENDER OF THE HUMANOID COLONIES, /
YOU'VE GOT TO STOP THE ALIEN

LANDERS THAT ARE TRYING TO .
PICK UP AND MUTATE THE Y
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 SAPELY 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 AREA OF dAZARDOUS
\ f/ ASTEROIDS WHICH AHE DRIFTING IN FROM DEEF
LY A b SPACE, BY BLASTING THEM INTO HUBBLE. BE
o, CAHREFUL BECAUSE THE LARGE ONES SPLIT INTO
""q \\ MANY SMALLER ONES WHEN HIT, WHICH FLY OFF
/ I IN ALL DIRECTIONS! JUST WHEN YOU THINK
YOU'VE BLASTED THEM ALL, MORE APPEAR!

*ASTRO BLASTER* by JOHN WILSON 1S A **MACHINE CODE*®
0SI VERSION OF ONE OF THE MOST POPULAR ARCADE GAMES OF ALL
TIMES! THE ACTION IS VERY SMOOTH AND THE ASTEROIDS AHE THE BEST
LOOKING EVER ON 0SI- NO LITTLE CIRCLES HERE! AVAILABLE FOR BOTH
C1P AND #s*Chpesss pPLEASE SPECIFY YOUR
SYSTEM. BK CASSETTE ......-. .$9.95 =
SEND $1.00 FOR OUR PHCTO-

ILLUSTRATED CATALOG & GET A
$1.50 CREDIT ON YOUR FIRST .
ORDER! CASSETTES ONLY!

Pretzelland Software
2005 D WHITTAKER RD.
YPSILANTI, MI.48197

USERS!

READ

The Unofficial OSl Users 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/
O0S-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-OEM The Choice Il
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 //I”’ 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

Sypolems Inlownational Incorproraled

15920 Luanne Drive 500 Chesham House
Gaithersburg, Maryland 20760 ® e 150 Regent Street
US.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 2=
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.

¢ 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. Zom

s% Buy The Entire Kit, s
Including Memory, For $185.00 FoF Olrenkite Sofe
Or A Partial Kit For Less If You AngiManaals Cal QRS
Have Parts. Board And MITTENDORF ENGINEERING
Instructions $40.00. Instructions T 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|I USERS — This is a bi-monthly
tutorial journal running only articles about OSI|
systems. Every issue ‘contains programs custom-
ized for OSI, tutorials on how to use and maodify
the system, and reviews of 0S| 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 OSl 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,
g W s O Variable names A-Z, and Integer
Numbers frorg[l-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 0QSI

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
maodification to BASIC to allow 14 character
file names.

The disk contains a disk manager that con-
tains & 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 BK
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,

S
TNl S e Ny

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 32464 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 OSI, 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.
.85

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. 2y

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

E is for the end address of the memory
block + 1, which you want to con-
vert to DATA statements

L is for the start of new line number for
DATA statements

I is for the increment of its new line
number

? is short for the "'"PRINT'' command
in OSI BASIC; it can be 'PRINT'’ or
17z =" —1have selected ''?"'

S, E, L and I should be input in decimal
value.

To use this utility, you must:

1.RUN this program once after the
BASIC COLD START, and it will set
up USR(X) pointers and end-of-free-
memory pointers.

2. 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
lﬁ REM DATA STATEMENT ZENERATOR
2@ REM
Eg REM VER. 3.# (SEP.1, 1981)
RE
5¢ REM BY YASUO MORISHITA
6¢ REM )
gg EEM FORMAT ?USR( START)(END)(NEW LINE #)(INC.)
M
9¢ RESTORE:M=7858: REM USR(X) Start address=31EB2
1¢¢ H=INT(}/256):L=M-256%*H
11¢ POKE11,L:POKE12,H: POKE133,L:POXE134,H
124 N=163:FOR X=M TO M+N-1:READ J:POKE X,J:NEXT
13 A=41629:M=M+N:N=12L4:GOSUB16¢
1L¢ A=L1756:M=M+N:N=47 :GOSUB16F
15¢ POKE M+15,96:NEW: REM Writé "RTS"
16% FOR X=f¢ TO N-1:J=PEEK(A+X):POKE M+X,J:NEXT:RETURN
17% REM
18¢ REM Machine Language Data (163 Bytes)
19% REM
2@ DATA 162,%,134,253,32,58,31,32,55,31,224,8,268,249,162
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¢,1404,218,1084,104,169,162,72,169,115,72,32
2Ly DATA 149,179,76,119,164,24,165,23¢,1%1,228,133,228,165
25¢ DATA 231,101,229,133,229,23¢,224,208,2,23¢,225,164,224
26¢ DATA 165,225,72,196,226,229,227,144,76,25,18¢,32,33,188
279 DATA 32,116,185,32,174,176,32,182,178,133,253,166,1,198
28¢ DATA 253,24¢,14,177,113,32,48,31,20¢,208,244,166,93,149
299 DATA 14,234,93,96,32,173,17¢,32,8,18¢,166,253,148,224
3¢¢ DATA 232,149,22h4,232,135,253,96,166,93,16¢,%,148,14,164
31¢ DATA 228,165,229,32,25,18¢
Listing 2
; DATA STATEMENT GENERATOR
; VER.3.0 (SEP.1, 1981)
; BY YASUO MORISHITA
%=$1EB2
'DTABF = $Ef
1EB2 A2 #¢  DSGf 1DX #¢ ;Get data from line
1EB4 86 FD STX $FD
1EB6 2¢ 3A 1F JSR GETDTA
1EB9 2¢ 37 1F LDSG@F JSR GETDTB
1EBC Ef @8 CPX #8 ;Expects 4 data
1EBE DF F9 BNE LDSGEE
1ECP A2 g6 LDSGE2 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 ;Write 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 DATAT6,116,162,76,195,
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
- $8E7 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.

62

NDSG@1
#$2C
WRTLEF
NXTDTA
LDSGE1
$5D
INSERT
NXTLNO

LDSGg?2

#A2
#373

B395
ALT7

DTABF+6
DT ABF+4
DTABF+4
DTABF+7
DTABF+5
DTABF+5
DTABF
ENDDTA
DTABF+1
DT ABF
DTABF+1

DTABF+2
DTABF+3

$B419

$BL21

%BQéE
BZAE
$B2B6
$FD

#1

$FD
RTNWLE
($71),Y
WRTLEF

LFXASC

D
géﬁ.x
$5D

BAAAD
$B4gE
$FD
DTABF, X

DTABF,X

$FD

i
$PE X
DTABF+4

DTABF+5
$B419

iSet data ptr for next

jInsert new line inteo text
;jUpdate new line # & test
; if all data are done.
;Not yet all done.
;Prepare to exit to BASIC

iTrick to JMP back to
1 BASIC warm start ($A274)

;Reset flag to numeric
iReset ptrs & exit to BASIC

;UPDATE NEW LINE #
i1L. increment

;L. current line #
iL. next line #
iH. increment

jH. current line #
iH, next line #

s UFDATE DATA PTH.

;Get current data ptr

;Set $11,12 with data ptr.

sWRITE DEC. DATA IN BUFFER
iGet data from memory &

; convert it to floating.
iFloating--»ASCII string
;Scan, set up string.
;Discard unwanted string
+ASCII string length

1A11 done!
iWrite dec.ASCII string
{1 into input line buffer

1 =JMP
sWRITE CHR.
iChr. ptr

IN INPUT BUF.

;GET DATA FROM LINE
1Evaluate expression

;Get value in (Y/A)=(L/H)
;jdata counter

;Save L. data

;jSave H. data

sINSERT NEW LINE
i1Chr. pir.
sTerminate input line

; buffer

iGet L. new line #

;Get H. new line #

;Set new line # in $11,12

IN TEXT

;iFollows Insert program copied from BASIC ROM

Listing 2 (Continued)

1ED@ BZ gC BCS
1ED2 A9 2C LDA
1ED4 28 %ﬂ 1F JSR
1ED7 2¢ g1 1F JSR
1EDA 9¢ EF BCC
1EDC C6 5D DEC
1EDE 2¢ L8 1F NDSGZ1 JSR
1EE1 2§ F& '1E JSR
1EEL

1EE4 98 DA BCC
1EE6 68 PLA
1EE7 68 PLA
1EEB A9 A2 LDA
1EEA 48 PHA
1EER A9 73 1Da
1EED 48 PHA
1EEE 28 95 B3 JSR
1EF1 4C 77 AL JMP
1EF4 i

1EF4 18 NXTLNO CLC
1EF5 A5 E6 1DA
1EF7 65 E4 ADC
1EF9 85 E4 STA
1EFB A5 E7 LDA
1EFD 65 E5 ADC
iEFF 85 E§ STA
1Fg1 E6 ?j NXTDTA INC
1F§3 Df g2 BNE
1Fgs5 6 E1 INC
1Fg7 AL EF ENDDTA LDY
1Fg9 A5 E1 LDA
1FgE L8 PHA
1F@C cU4 E2 CPY
1FgE E5 E3 SBC
1F1g 68 PLA
1F11 4C 19 B4 JMP
iF14

1F1k 2¢ 21 B4 FIXASC JSR
1F17

1F17 28 6E B9 JSR
1F14 2¢ AE B¢ JSR
1F1D 2@ B6 B2 JSR
1F2¢ 85 FD STA
1F22 AF #1 LDY
1F24 c6 FD LFXASC DEC
1F26 Fg gE BEQ
iF28 B1 71 LDa
1F24 2¢ 3§ 1F JSR
1F2D C8 INY
1F2E DF Fh4 ENE
1F 3¢

1F3f A6 5D WRTLEF LDX
1F32 95 gE STA
1F34 E6 5D INC
1F36 64 RTNWLB RTS
1F37

1F37 2§ AD AA GETDTB JSR
1F3A 2¢ g8 B4 GETDTA JSR
1F3D A6 FD LDX
1F3F 94 Ef STY
1F41 EB INX
1Fh2 95 Ef STA
1F4Y4 E8 INX
1F45 86 FD STX
1FL7 64 RTS
1F 48

1F48 A6 5D INSERT LDX
1F4a AP ;g;a 1DY
1F4C 94 #E STY
1F4E AL E4 1Dy
1F 50 A5 E5 LDA
1F52 2¢ 19 Bk JSR
1F55

1F55

End
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Interesting Software

OS| sseeesssesscsssess 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 it's you against the mean, 420K for 8-inch floppies. With the DiskDoubler,
menacing 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 out con rere

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 Oradell, Nd O768439
201-262-0093

Send for our free
catalog of the finest
OSI software. 10%

ff this ad.

Z-FORTH IN ROM by Tom Zimmer
5to 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 & 8P systems. The fastest arcade program available. $ 14.95

PROGRAMMABLE CHARACTER GENERATOR $ 99.95
Use OSlI's graphics or make a complete set of your own! Easy to use, comes as a kit. $ 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. CAP 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 manysmfre

features. Basic 4 & Monitor
Basic 3
All 3 for

65D DISASSEMBLY MANUAL. by Software Consultants. First Class throughout.

A must for any 65D user.

4.95
$ 1895
$ 58.95

$ 25.95

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES ALONG WITH HARDWARE PROJECTS. ALL
;HICES ARE U S FUNDS. Send for our $1.50 catalogue with free program (hardcopy) Memory Map and Auto Load
outine.

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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800, 5679

410 Recorder $76.00
810 Disc Drive $449.00
B22 Printer $229.00
B25 Printer £629.00
830 Modem $159.00
B20 Printer $269.00
850 Interface $169.00
New DOS 2 System $21.00
CX30 Paddle $18.00
CX40 Joy Stick $18.00
CXB53 16K RAM $B89 00
Microtek 16K RAM $75 00
Microtek 32K RAM $159.00
Ramcram (128K) . ....cvvvnivinsssorasnasreas $539.00

One year extended warranty

T

[ ==] | ek
3 32K...

ilL_t'—_;48'(. .o

ATARI 400

. $329
. $478
. $555

ATARI SOFTWARE
CX404 Word Processar
CX405 PILOT (educational) .. ................
CX413 Microsoft Basic
CX4101 Invitation To Programing |
CX4102 Kingdom
CX4103 Statistics
CX4104 Mialing List
CX4105 Blackjack
CX4106 Invitation to Programing 2
CX4107 Biorythm
CX4108 Hangman
CX4109 Graph It
CX4110 Touch Typing
CX4112 States & Capitals
CX411¢ European Countries & Capilals
CX4115 Mortgage & Loan Analysis
CX4116 Personal Fitness Program
C%4117 Invitation To Programing 3
CX4118-20 Conversational Languaqges (ea |
CX4121 Energy Czar
CXL4001 Educational Master
Cx600117 Talk & Teach Senes (ga)
CXB106 Bond Analysis
CX8107 Stock Analysis
CXB101 Stock Charting
CXL4002 Basic Compuling Language
CXL4003 Assembler Editor
CXL4004 Basketball
CXL4005 Video Easel
CXL4006 Super Breakou!
CXL4007 Music Composer

CXL4008 SPACEINVADERS . ................

CXL4009 Chess
CXL40103.D Tic-Tac-Toe
CLS4011 STAR RAIDERS
CXL4012 MISSLE COMMAND
CXL4013 ASTEROIDS

CXL4015 TeleLink

Visicalc

Letter Perfec! (Word Processor)
Source

CX481 The Entertainer ......cooveeicviains

CX482 The Educator.....
CX483 The Programmer . ..

PRINTERS

Okidata

45 CPS-P

445G

CX 484 The Communicator. ... ...oovvveees

NOW TWO LOCATIONS

SAVE TIME  SAVE SHIPPING

.. $499.00

. $769.00
$1129.00

$1329.00
$1699.00

$1399.00

IN NEVADA, CALL (702) 588-5654

P.0. BOX 6689, STATE LINE, NEVADA 89449

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 Controllers(Pair) $31.00
BRKERPANBION.. .k s i e $329.00
PHP Printer Solid State . ........icoiaeiiinnis $319.00
CALL FOR SOFTWARE
SELECTION AND PRICES
Xerox 820
System | 5V .. $2450.00
System 18" ... ........... ... $2950.00
PR BT e R A R $169.00
Word Processing .. ... TR A $429.00
BUpeT Ll ooy feir s s e R S $268.00

CALL FOR MORE INFORMATION

Terminals

Televideo
2 ] | ¢ R e Lo e e e e S PR S R $£579.00
912C . .t 1 ]
920C . £749.00
B0 e L DRSS .. $939.00
Call for computers

BRI T, s vcin s mor bttty ponsctcs 4 gon o $749.00
... $549.00

Modems

Novation AUt .. .......cooiiaiaiiiiaiaan $239.00

DCat oy s $169.00

AL e mr e A S R e £159.00
Hayes

BArt s S R R S $239.00

HOW TO ORDER: pnone 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




(ﬁ HEWLETT
PACKARD

Amdex 12" BEW . .ivovireimvam e vvessmmased

12" GIEEN Lo ierirnrrrniensreeeeis . $169.00
13 Galor . st SR -$349.00
Sanyo 12" BAW .. ooiiiiiiiiinie e ia e e e $259.00
12" GIREEM ot ve e rren s $269.00
£ Bl ] ! [T R SRR RN S S e $449.00
T10" Collor ... e e e AR

Pioneer Lazer Disk . R oy
BSR X-10 Syslems

PK 500 . - D TR

LM 501 . - e
AMBIY .o rrrrrrr e rcsrasabsseassssines DA
AM28B6.......

HPe85 31999

B0 Column Printer .. ...oo.vevennnnan ceero. $799.00
NEW! HP=125 $2999.00
HP*B3 $1699.00
HF*B5 16K Memory Module $249.00
5%~ Dual Master Disc Drive $2129.00
Graphics Plolter (7225B) $2079.00

NOW IN STOCK!

The new HP41CV Calculator

BRI s s P S R R A $189.00
0 O Sy $119.00
B e P S i e L $129.00
< P T P S B S T oM $117.00
BC. $119.00
HP-41 Prmter ............................. $340.00
Card Reader .........overemranronroniacas $164.00
Optical Wand ..o iivoi il v st se s $99.00
HPIL CALCULATOR PERIPHERALS
JE Modaal 2, s SEA R R L $104.00
Digital Cassette . .. ....i.iiiiaiiiamiasinanns $449.00
Primen/BIOMBE i i b s e emaa e s G $419.00

CALL FOR SOFTWARE INFORMATION

Monitors

Electromcs

TO SAVE YOU MORE!

COSTS ¢ SAVE SALES TAX

(xcommodore

CBM 8032

SOFTWARE
‘WordPro3 Plus $199.00
WordProd Plus $299.00
Commaodore Tax Package £399 00
Visicalc $149.00
BP| General Ledger $329.00
0ZZ Information System $280.00
Dow Jones Porifolio £129.00
Pascal £239.00
Legal Time Accounting £449.00
Word Cralt 80 $289.00
Power $79.00
Sockel-2-Me 52000
8300 (Letter Quality) . . " . Jinsam $Call
BO23 ... = i MAGIS $ Call
Pet to |IEEE Cable . ... ¢ THE MANBEOEE o ovoesvme i peman e prss rsimpi $209.00

|EEE to |IEEE Cable SOHIOmM.....oovsivans s
Tractor Feed for 8300, .. Real Estate Package .. r R
BOT0 MOEM .o vet e es § BPI Inventory Control . ..
BPI Job Costing......
BPI Payroll

VIC20 . -\

go59  EEEEEETR

COMPLETE

VIC1212 Programmers Aid Cariridge $4500

VIC1213 VICMON Machine Language Monitor  $45 00

Vic & Pack Program $44 00 VIC1901 VIC AVENGERS $23.00
VIC1530 Commodore Datassette $69.00 VIC1904 SUPERSLOT $23.00
VIC1540 Disk Drive $49900 VIC1906 SUPER ALIEN $19.00
VIC1515 VIC Graphic Printer $339.00 VIC1907 SUPER LANDER $23.00
VIC1210 3K Memory Expander 3200 VIC1908 DRAW POKER i $23.00
VIC1110 8K Memaory Expander $53.00 WVIC1909 MIDNIGHT DRIVE $23.00
VIC1011 RS232C Terminal Interface $4300 VT106A Recreation Pack A $44 00
VIC1112 VIC IEEE-488 Interface $86.00 VT107A Heme Calculation Pack A $44.00
VIC1211 VIC 20 Super Expander $5300 VT164 Programmable Character/Gramegraphics = $12.00
VT232 VICTerm | Terminal Emulator $9.00

Household FInance . ...........coiviieineneaes $27.00  Terminal . $13.00
¥1 L850 27 1) T e P oy Mt ey S e $1900  UnWord . ... ..o ca.... $13.00

VIC Home Inventory . ......

e $13.00  Grafix Menagerie . $11.00

VIC ReC/Ed 1o 31300 VICPICS ...\ vivmnrainnsrss s G500
ISAM ..o voe $TR00  Ticker TAPE « i iioeinsansisinesins : . $13.00
General Ledger .........covvinriinrinaanneas $229.00  Banner Headliner . TR, . £ L2 e 1
Accounts Receivable . ... ... 00 i $229.00 RS 232 ... 33000
| BTy i e s T AR AR e sty ki | S 2 DEI00

Above are cash prices, add 3% for Master Card and Visa purchases.

computer mail order east
800-233-8950

501 E. THIRD ST., WILLIAMSPORT, PA 17701

IN PA. CALL (717) 327-9575



66

SATURN SYSTEMS 32K RAM BOARD FOR APPLE
32K of buffered read/write memory on a plug-in card

Compatible with: Apple 12, 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, Illinois 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 Listing 1
typical command would be: X =

USR(5)24,30. This command would set ;AUTONUMBER FOR CC

the alternate window to the bottom COUNTL=$F1
quarter of the screen. To use the win- COUNTH=$F2
dow, call the ESC routine: X = USR(1}. FLRE=:£3§;
: i
CLR Subroutine 0222 C90A  AUTONM CHF #$A FLINE FEED KEY?
0224 TIO3E BNE QUIT iNOs BACK TO CC
Notice that PRINAT uses one gggg A700 LDA #0 .
variable to the right of the USR paren- 0225 gggi“ kﬁé ;Eég ;5'5?5;3“?1
theses, while WINSET uses two. CLR 0220 BSF1 STA COUNTL SRESET COUNTER
allows the use of a command form: X 022F B5F2 N STA  COUNTH
= USR(A),B,C for both routines. CLR SR A R o DM
finds the end of the statement, either 0236 ASED LDA  COUNTH
colon or null, and sets the parser 0238 20SEE? JSR  $EYSE  JPRINT LINE #
ointer ($C3 C4l past the end of the 023B 20E0AS JSR $ABEO  SFRINT SFACE
ff r Ot1[1$ ; ]BKSIC M oorintan 023E AZFF LDX #$FF
ine. erwise, would p a 0240 EB LODF  INX
eITOr message. 0241 BDO101 LIA  $101sX SGET LIGIT
0244 FOO4 BEQ INCRMT $BRANCH IF NULL
; 0246 9513 STA  $13sX  DIGIT IN BUFFER
After trying out the Autonur_nber 048 DOF& SNE. LAOR
Plus, you may wish to relocate it to 0248 :
leave the block of RAM at $0222 free. 0244 18 INCRHMT CLC F INCREMENT COUNTER
Cursor control could be moved down 024B 4705 LD X5
one or two es and the AN relocated 9248 o3FL 5% [COUNTL
pages a €0ca 024F 8SF1 5TA  COUNTL
to the top of memory. Cursor Control 0251 9002 ECC  DONE
will protect them from being overwrit- g%gg géggm HONE gli Euggm -
ten. W tart vector - 2 X FL JSET FLAG
e by aths artb ec:iq $0?101? d $0002 0258 48 FLA SPULL BUFFER INDEX (X)
would have to be adjusted, of course. 0259 A8 TAY sFROM STACK AND REFLACE
0254 68 FLA SWITH DIGIT COUNT
Once again, I invite persons inter- gggg f'a“ FT::
ested in CC or BASIC-in-ROM to drop 0250 98 TYa
me a line. I would particularly like to 025E 48 FHA
comp]iment the OSI Users Group- 025F A%01 LDA #1 FINON-FRINTING CHAR
Notthwest o their ROM BASIC mem: 0261 4C121E QUIT JMP $1E12  FBACK TO CC

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
computers.

CSE means (S

Custom 0S| Software For C1P and C4P

BASIC ENHANCER: Renumberer, MICRO-PROCESSOR: Word Processing
Autosequencer, Screen Control system for the C1P II. Now do
functions, and a tape !/U system reports, letters and other documents
that is faster and has filenames
too. C1P & CU4P R I 1~ O o

that need that professional +touch to
them. Coded in machine code for maximum
efficiency and minimum hassle. For C1P

effort with a sloppy machine code IT OnlY wovvvevvnnnnseerennsene U095
tape generation program? This one 0SI/MICROSOFT ROM LISTING: Jammed packed
will give the results you need with with imformation and limited comments.
ease. C1P II versions come with a See how your machine ticks. This should
video mod. C1P & C4P ........$10.95 be the machine coder‘’s BIBLE. Includes a

SEND $1.00 FOR CATALOG TO: major subroutine list with descriptions
100% PAEES o viwisiee e s man i ean e s B LesI5

AUTOLOADER PLUS: Why waste time and

Computer Science Engineering
Box 50 291 Huntington Ave. 13
Boston, MA 02115
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0264
0287
0269
026B
026E
026E
0271
0272
0273
0274
0276
0278
0274
027B
0278
027C
027E
027F
0280
0283
0283
0284
0286
0287
0288
028B
028B
028C
02BE
028F
0290
0293
0293
0294
0296
0297
029C
029F
02A1
02A2
02A4
02ab
0247
02aC
02AC
02a0
028F
0282
02B5
02B8
02BA
02BD
02C0
02C0
02C3
02Cé
02c?
02CB
02CD
02CF
0201
0202
02D4
0205
0205
0207
0209
020
02pC
020E
02E0
02E1

2008B4
C900
FO10
6C1100

201AA7
cs

98

18
63C3
9002
E&C4
60

88
noos
48

48
4C401E

4CB41E

88
noos
48

48
4CAF1E

88
016
201F1F
20C1AA
2008E4
B4EO
18
4900
BSE1
20141F
4C&E02

88
D03z
20C302
200502
20C002
AZ02
200502
4CHEDZ

2001aC
20C1AA
2005AE
C&AF
AZ05
06AF
26AE
Ca
DOF?
60

ASAF
95E6
18
AYDO
65AE
9SE7
60
4CHBAE

Listing 2

iBASIC ACCE
# CURSOR CON
CURSOR=$E0O
ALTWIN=$ES
FATCH=$1EOF
ESCAFE=$1ESC
HOME=$1E72
RUBOUT=$1E80
FCURSR=$1F 14
FRINT=$1F1F

88 TO
TROL

*=$0264
USRGO JSR $B408  iCONVERT TO 2-BYTE No.
CHMP %0 I8 HI BYTE=07?
BER ESC fYESs TD CC SUBS
JHP  ($0011) sJUMFP TO ADDRESS
r
CLR JSR $A71A FFIND END OF LINE
INY FFLUS 1
TYA
CLC fUFDATE PARSER FOINTER
ADC  $C3
BCC CL1
INC sC4
CL1 RTS
Ll
ESC DEY FSWITCH WINDOWS
BNE RUB
FPHA
FHA
JMF  ESCAPE+4
7
RUE DEY sCLEAR WINDOW
BNE  HOM
FHA
FHA
JMF  RUBOUT+4
L4
HOM DEY #HOME CURSDR
BNE FPRINAT
FHA
FHA
JMF HOME-3
T
FRINAT LDEY FFRINT AT
BENE WINSET
JSR  PRINT FERASE CURSOR
JSR  $AACH fGET OFFSET
JSR  $B40B #CONVERT TO 2-BYTE No.
STY CURSOR yADD OFFSET TO $D000
CLC
ADC 2$00
STA CURSOR+1
JSR  PCURSE  #FRINT CURSOR
JMF CLR iGOTD END OF LINE
¥
WINSET DEY FSET ALT. WINDOW
BNE  ERRE
JSk WINGET+3 sGET START OF WINDIOW
J8R  5TOR iSTORE IT
JBR  WINGET FGET END OF WINDOW
LDX %2
JSR  BTOUR FSTORE IT
JHMF CLR iTO END OF LINE
WINGET JS5R s$ACO1 iFIND COMMA ELSE ERROR
JSR  $AACL FGET VALUE
JSR  $AEDD s CONVERT TO 2-BYTE #
LEC $AF FMINUS 1
LI 45 i#4 FOR 2K CONVERSIONS
Wi ASL  $AF iMULTIFLY BY 32
ROL  %AE
DEX
ENE Wi
R1S
i
STOR LA $AF iSTORE WINDOW VALUES
STA  ALTWINsX
CLC
LLA #$00
ALC  $AE
STA  ALTWIN+L+X
RTS
ERR JMF ARS8 JFUNCTION CALL ERR
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201()839-3478

PARALLEL PRINTER CARD

A Universal Centronics type parallel
prinier board complete with cable and
conneclor This unique board allows

{ you lo turn on and off the high bit so

'Thalyoucanaccessadﬂmuna”eahues
n many printers Use with EPSON
ANADEX, STARWRITER, NEC, OKI,

y and other with standard Centronics
conhguration $:4900

0OS Plus

T ]

DOUBLE DOS Plus—a piggyback
board that plugs into the | *
disk-controller card so that you
can switch select between

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 til on the back of the board
allowing full use of slot #7  One sel of ROMS is powered up at a time

$39.00

- > > O O T T O O O S O -

201 - 839-3478

DOUBLE DOS Plus requires APPLE DOS ROMS.

AGAIN! Ahead of all others.

NIBBLES AWAY IX

THE ULTIMATE NEW AND IMPHUVED DISK HACKUP SY5TEM

RS,
AD “"‘“N‘EIE
I\U“}LD
Expa
NOED USER MaNyaL
TRACKISECTOR EDITOR NIBBLES AWAY Il, second edition, 15 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 relatility
Other similar systems on the market loday (legardiess af prce) can't
begin 1o compare with all the teatures buill wito NIBBLES AWAY I

DISK DIAGNOSTICS

FROGR,
AM MDDJFJC‘ Tioy

FAST & MORE ACCURATE

h Updates will be made availanle 1o all eariier v 3

\ £ F 1EF VETSIONS Ihtaugh
COMPUTER  apphcalions lur a modest cha I’:n
Dollars. 1o cover manual, Diskette, and Postage & Hundhing

include NAME and SERIAL ¥ of ORIGINAL _

ONLY $69 il

Dealer Inquiries Invited. = * = =

Fast Machine Language. 3D Hires
I, Il Animation Arcade game with sound
3 Ob ot lallh Look out of your turret and try to
blast the enemy tanks and saucers

30 Animation adds to the effects and use of the game paddies or joystick 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 OKI*Microline 80, 82, 83, 824, B3A

C ITOH™ 8510 and NEC, Requires Tymac Parallel Printer Board
PPC100. MX-80 Version $39 ail others $24 85

e

e

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.J.
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PROGRAMMING THE APPLE I
JUST GOT EASIER!

A UNIX~-llke DOS 3.3 Compatible Operating System for the Apple Il

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 (line
count ) PIE.PATCH, PRINT, BUILD, FIND, BTOT (binary to text conversiom), 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.

o

ANIX is -the start of a complete line of system software tools available

from Lazer MicroSystems, Inc. All new 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 1include 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!

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, CRYPT.P, and TRANSLIT.P. Better yet, the  source
1lsilgg3 for the compiler, P-code interpreter, and other utilities are
lncliluded.

- D N 2 ™
—_— 0 € ¢ B "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 DIEASM 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 go 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 is absolutely essential to the Pascal programmer.
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ANIX, Lazer Pascal, p—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., Additional information on Lazer s software
products can be obtained by calling or writing Lazer MicroSystems, Inc.

Lazer Software Products: Other Fine Lazer Products:
ANIX: 49.95 Lower Case +Plus II : $29.95
LAZER PASCAL: 39.95 Lower Case +Plus 1 $64.95 azer
DISASH?65: 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. e A 81720
CP/M™ Digital Research, Inc. ANIX™ Lazer MicroSystems, Inc. (714)735-1041
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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 wversion,
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 A3, B$, C$
30 DATA THESE, ARE, STRINGS
40 END
100 |F 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

5119900

‘:pplam

Apple II-16K
Apple 11-:32K
Apple 11-48K
Apple 1I-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

I_____._l

_—

Our
Price
$999.00

SPECIAL

CALL
2997.00

\

SAVE
$331.00
$

5
918.00

supplies.

‘We carry a large inventory of Libraries, accessories and

>
PRINTERS

EPSON

MX 80 FT

MX 80 IMPACT

MX 70 IMPACT

MX 400

AFPPLE SILENTYPE
ANADEX 9501

List
745.00
64500

500.00
995.00
645.00
165000

3195.00
3295.00
2495.00
2545.00

L]

=

(L)

L]

w

x

g

(s

C

©w

-

b

=

O

]

[+

w

a

-

[=

o

= (ALTOS 8CS 8000-15 3990.00 _ 4450.00
o

il SHARP-64K Z80 FULL KBD YX-3200 CALL
b (( NEC PC 8001 129500 1050.00 _245.00 )
-

ATARI PERSONAL Our A
¥ | cOMPUTERS List Price  SAVE
E 400 16K Bytes of Ram 59500 337.45 257.05
2 800 16K Bytes of Ram $4080.00 73900 332
% 310 Program Recorder 90.00 77.00 1&%

10 Disk Drive 00 457.00
o 825 Printer (80 col-
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 Interface Module 22000 19200  48.00
E Atari Visicale 200,00 164.00 36.00
7 k Atari 400-16K 595.00 327.00 304.00
> N
= (D] HEWLETT i )

. Pl pACKARD List  Price  SAVE
o4 | HP-125 Microcomputer 375000 299000 760.00
=} | HpasMicrocomputer 325000 247500  775.00
. HP-83 Microcomputer 2250 1777.00 473.00
=z 16K Exp-Memaory

Module 295.00 255.00 40,00
g Graphics Ploter 7225 2450.00 2075.00 375.00
E Pelrsonclih-' Mod. Seon T a5
or 7225 i .
> 26318 Impcc:.pnmer-
o 395000 325000  700.00
z 0 |ID|’\ 020 for 26318 150.00 425.00 25.00
. grl\res o choose from
z w:sm Dual Dr £5000 550000 13000
al Drive .
g Graphics Tablet #1114 205000 1678.00 374.00
P41 CV New 2.2
4| ovies mem 32500 25000 7500
S | HP-41.C Caleulator 250.00 185.00 45.00
. rd Readaer for

Card Reader |
= 41CVIC 21500 162.00 53.00
) Printar tor 44CVIC 385.00 289.00 101.00
(=} Oplical Wand for
3= 41 CVIC 125.00 97.00 28.00
< @uad Ram equals
b 4 Mem. Mods 95,00 84.00 14.00

Memory Modules for
: 4C 25.00 $
E HPS7 Programble
Q Printer 750.00 595.00 175.00
Py HP-47 Programble
= Calculator 375.00 295.00 80.00
T HP-34C Progn::mble
. Scientific 150.00 147.00 33.00

HP-38C Programble

Bus. RIE 150,
50.00 117.00 33.00
3 | HP-32E Adv. Scientific 55.00 48.00 7.00
E HP-37E Business Mgmi. 75.00 57.00 18.00
(-]
&
w
>
L

Qur Price

.00
765.00
29.00

1299.00

MICROLINE 82 |
MICROLINE 83 1050.00 769.00 284.00
PAPER TIGER
445G with Graphics 795.00 495,00 100.00
460G with Graphics 1,394.00 B9 49
540G New full size 1,695.00 1,139.00 556.00
DIABLO (LETTER QUALITY)
.530 R102 bigirectional
ictors 296500 235000 &15.00
1MOK10‘? keyboard
fractors 400000 2899.00 1,100.05
630 RO Recelve Only  2.740.00  2,250.00 450.00
14650K 135 keyboard
\ [ractors 400000 3400.00 $00.00 J

BMC « CENTRONIC » NEC  HAZELTINE » AMPEX
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(SPECIAL OF THE MONTH

APPLE 11 PLUS
48K W/16K —
EXPANSION BOARD

/_— o

\

List price $1780.00

Our price $1199.00

Save $581.00

<

(APPLE II STUDENT. —
SYSTEM

FOR APPLE Il

[ SOFTWARE

Our
* Apple II Plus System-48K RAM List Price  SAVE
* Disk 1I Floppy Disk & i Appig Fortrcn 5 200 00 $ 147008 53.00
Interface (DOS 3.3) DOS 3.3 (18 Sector) 4500 1500
® 12" Grn. Phs. Video Monitor App;g :%OT E;ﬁ Shokol) 150 00 kbsiLy 190
. [requires AZB000S)
W\(‘ (16 Sectar) 200.00 159.00 44.00
oV Language System with
o Apple Pascal 495.00 39%.00 96.00
BPl Genaral Ledger
Syslemn 395.00 319.00 76.00
W Foast S2450,080 8Pl Inventory Package 395.00 319.00 76.00
Wisidex 00 159.0 41.00
' Visicale 20000 159.00 41.00
== Desktop Pian || 200.00 159.00 41.00
Microlob Database
MONITORS System 15000 11900  31.00
Stoneware DB Master 229.00 189.00 40.00
Muse Supearfext I 150.00 119.00 31.00
Soflope Magic Window $9.00 .00 .00
Our
Lst Price  SAVE F i‘
MNEC Grn. Phs. 12" 528500 23999 $46.00
e meniniz 3200 2 4e%e | | TEXAS INSTRUMENTS
Zenith 12 159.00 149.00 30.00 TI 99/dA Console New
SANYO MONITORS 1Ir&'u:urcou'ren:IM 950.00 38595 564.05
" Color Monitor High
High Reeolution, Number € ssier Resolution 37495 3795  57.00
Our 32K Memory Module 399.95 3295 87.00
List Price SAVE Speach Synthesizer 14995 127.95 22.00
1 Disk Memory Drive 499.95 9095  109.00
13" Coler [new) RF Medulaior 4395 4250 T.45
high guality $550.00 38800  $162.00 Telaphone Coupler
;% g;raen&Frc\?sphorous géggg 240.00 120.00 [Modem) 22495 18595 00
" Black hife 4] 217.00 123.00 Printer [Soli 9. .
15" Black & While 37000 23500 35.00 MHETFRS S i Rkl “mJ
9 Black & White N
The Best Seller! 23500 145.00 90.00
\ MODEMS
b
DISKETTES NOVATION CATMODEM ~ 189.95 14000  49.95
I XES OF 10 ﬁgﬁﬂgh‘ Eé&fgcm 533'83 ;10% ;:ﬁ
{Sh(%%DPLIJ?ChBage] o 1 :‘-M\."ES MICROMODEM 379.00 295.00 84.00
i HAYES SMARTMODEM 27%.00 239.0 40.00
BUY $100 of the e N <
Foﬂmring Diskettes  List Price  SAVE Y
Fadioy e CALCULATORS
1$.1Ds so;é SECTOR 5 400 399 $ Casio
104/1D = HR-10 4995 39.00 10.95
&.40 4.60 1.80 HR-42 5495 42.00 12.95
;;ﬂ : B SOFT SECTOR 725 475 250 FR-400 79.95 59.00 20.95
I FR-1210 1299 |
DEN. SOFI’ SECTOR 1075 6.90 3.85 20 %9.9‘2 gggg u&::
MAXELL LC-785 12.95 10.00 295
MD-4 5" SOFT SEC- LC-3145 1255 10.00 95
TOR/DBL. 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 2.10 EX-602F “Computer
FD-1 8" SOFT SEC /DBL Talk” 88 Memaries Pro-
FSEZNB" SOFT SEC./DBL o0 i 00 P g
L Matri 9 X
- SIDE/DBL. DEN. 8.50 595 255 Fx??“é%{»%g.ﬁ%mg:\:s 12500 o 098
with Alpha-Numeric
g A Clarity. uses Basic
TEBMINALS Languoge 199.95 159.00 iﬂ.ﬂj
Our
TELEVIDEO List Pric 3 § ﬁ " !
940 499.00 599.0
g12¢ 5000 emoo 2t00| | TELE, ANSW. DEVICES
G20C 995.00 Wgﬂg m& PHONE MATE
il dizatiy i e 9 119.95 86, 3398
- A 905 Remaote 199.95 144,00 55.95
DRIVES 210 fges dux 4
159, 144, 55.95
CORVUS 925 Remote 23995 173.00 66.95
5 MBYTES 375000 305000 700 930 Remote 29995 216.00 83.95
10 MBYTES 535000 4.449.00 201.00 950 Remote 33995 245.00 94.95
L2[J MBYTES 645000 645000 4,125.00 980 Remote 995 288.00 11195

Aciren

Ciry

Teln In2852
M|an BU‘:!N[—‘M WORLD Mo MICRE T2
w ] WAREHOUSE
U £ 18720 Oxnard, #108 Tarzana, CA 91356
DUTSIDE CA ['ALL TOLL FREE 1 (BOO) 423-5886 IN CA (213) 996-2252
Momg fPsave P TOTAL IR R
TAK # APPLICABLE
SHIPPING B HANDL NG~
Sscie '

Mowe Moo

WINGS
ERvics . x =
‘BEB

ELECTION

Certified Check or M.O.
Bank Wire Transfer

ATISEACTION

grature

ToraL

-oo_m Tor Snsageng &

payman ne

nis residents a0d 8% sale

tudng she

e ]
G a4 s i b

CashiCredit Card{Allow 2
weeks clearance for checks)
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't Typographical errors. This ad SUPercedes all previous ags.
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HAUE 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
_aE = RISTE.E B ISnEmES S
:L;Ai;l:ﬁ'iﬂlm NLVY YOHER
F" ot 7 =
— COMPU TER COMPUTER —
- H w1
SHOW SETE
Dallas Uniondale, Long Island Minneapolis
Dallas Market Hall Nassau Coliseum Minn. Auditorium
Thursday-Sunday Thursday-Sunday & cTohrTr‘:jeR\E:e?ﬂ: g 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 AM to 6 PM Daily
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 ?O' TC?r EXIT M5
Snows, 824 Boylston Street, Chestnut HEMPSTEAD TURNFIKE

Hill, Mass. 02167, Tickets can also be
purchased at the show

e
&I
— COMPUTER —
Fy
SHOW
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 EX!T OFF |-295 TORTES3 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.
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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 syst